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Classic HF linears, 3.5 to 30 mHz

¢ 2KD Classic Desk Model

e 2K Classic Console

e 2K Classic “X” Heavy Duty
e 3K Classic Mkll

VHF

e 2002-A Desk Model

e 3002-A Console

UHF

s 2004-A Desk Model

2 3004-A Console

WHAT COMPANY HAS THE BROADEST LINE OF
COMMERCIAL, INDUSTRIAL, SCIENTIFIC RF POWER AMPLIFIERS ?

HENRY, OF COURSE!!

& Two megaheriz to 500 mHz

e 100 watts to 10,000 watts

communications, high vacuum sputtering

and etching, laser excitation, photo

emissions spectometry, micro meteor
communications, nuclear magnetic resonance

Let us know what you neeq!

Henry amateur amplitiers are available from Henry Radio and select dealers throughcut the U.S.  We stack these plus many other fine namas:

and are being exporled to amateurs all aver the world. In addition to our broad line of commerclal ~ AEA « ARGO « ARRL « ASTRON B & K« B3 W e BIRD »

FCC lype accepted ampliflers we offer special RF power generators for Industrial and scientific  CDE ¢ CONNEGT-SYSTEMS « CUSHCRAFT » EIMAC =

users. Call or write Ted Shannon or Mary Silva for tull information. HAL » HUSTLER « HY-GAIN + ICOM & KENWOOD »
LARSEN « NYE « BOBOT « TEMPO » VIBROPLE

g e e N AT ,,i ATty
”ﬂ”/ ”ﬂl/ﬂ 2050 8. Bundy Dr., Los Angeles, CA 90025  (213) 820-1234
i*' Butler, Missouri 64730 {816) 679-3127

¥ TOLL FREE ORDER NUMBER: (800) 421-6631 For all states except California. Galif. residents please eall collzct an our reqular numbers,




“DX- cellence!”’
T5-9408

The new TS- 9403 is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com-
bine with superior transmitter
design to give you no-nonsense, no
compromise performance that gets
your signails through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, SSB
slope, and other features.

¢ 100% duty cycle transmitter.
Super efiicient cooling system using
specil air duching works with the inter-
ral heavy-duty power supply to allow
continuous transmission at full power
output for petiods exceeding one hour,

& Programmabie scanning.
= Sermni or full break-in (QSK) CW.

» Low distortion transmitter.
kenwood's Linigue transmitter design
delivers top "quality Kenwood” sound.

¢ Keyboard entry frequency seiection.
Operating frequencies may be direc tly
entarad into the TS-9408 without using
the VIFG knob.

&« taraphic display of operating features.
Exclusive multi-funciian
LCD sub-display panel
shows CW VBT, SSB slope (2
tuning, as well as fre-
guency, timea, and AT-940
antenna tuner staius.

s QORM-fighting teatures.
Remaove “roiten ORM” with [
the 558 slope tuning, CW
VBT, noteh filter, AF tune,
and CW pitch controls,

e Built-in FM, pius
S58B, CW, A, FSK.

ciptional accessories:

® AT-940 tull range (180Q-10 m) automatic
antenna funer e SP-940 external
speaker with audio filtering & YG-4550-1
(500 Hz), YG-455CN-1 (250 Hz),
YK-B8C-1 (500 Hz) CW fitiers;

YHR-88A-1 (6 kHz) AM filter  ¥S-1 voice
‘avnthemzer' SO-1 temperature
compensated crystal
oscillator e MC-425 UP/
DOWN hand mic.

* MC-860A, MC-80, MC-85
deluxe base station mics,
» PC-1A phone patch

* Tl- 822A linear ampiifier
* SM-220 station monitor
& 35-8 pan display

& SW-200A angd

SW-2000 SWR and
power meters.

« High stabiiity, duai
digital VFOs.

An optical encoder and
the flywheel VFO knob
give the TS-9405 & posi-
tive tuning “feel”

e 40 memory channels.
Mode and freauency may
be siored in 4 groups of
10 channeis eacn,

« (3eneral coverage
receiver,

Tunes fraom 150 kHz {o
30 MHz.

Maore TS-340S information is available
from authorized Kenwood dealers.

KENWOOD

&1 yr, limited warranty.
Another Kenwond First.

Zamplete service manusts are available for ail Tri-Kenveooa HanScaivers amd most ancassories
speclicatans sod prices are subject io change without notice o nhhigation.

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Campton, Calitorma 90220
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ANOTHER BREAKTHROUGH FROM AEA

Packet + RTTY=
Pakratt™ PK-64.

It you 've read about packet, or
are already into it, you know how
exciting it is. With the hot new
Pakratt PK-04 we've just brought a
new dimension to packet. The
Pakratt PK-04 is & complete, fully
assembled and tested packet radio
cemtroller which, together with a
Commodore 64 or 128 cormputer,
van convert vour shack into 1
packet operations center,

And we've included a new vetsion
ut our advanced MBA-TOR™ sott-
ware to make it the first packet
controlier with AMTOR, Baudot,
ASCII and Morse. But an even
more exciting part of the Pakratt
controller is its great price.

Incredibly Simple
To Set Up

Just piug the Pakratt controller
into the C-04's game cartridge
slot, add a mic connector tor
connecting to vour particular

Pakratt and MBA TOR are tradomarks of Advanced Electronlc Applications, inc. Gommodore 64 is a trademark of Commodara Electronics LTD.

4 15T

transceiver, und vou're set,

If you're unxious to try it out, our
new “quickstart” manual section
van get vou on the air in under
L2 hour.

Simply Powerful
The versatile Pakratt controller
shows messages and connect
status simultaneously on your
Commodore with 4 unique split-
screen display. And it lets vou

Computer not inciuded,

send letter-perfect text from the
text editor software while mon-
itoring incoming messages. The
20K byte QSO buffer stores more
than 20 video screens of text!
Disk commands et vou suve

PK-64 shown with HF modem option.

specific operating parameters for
quick set-up for emergency
services, clubs, und multiple tre-
quency use. And the Pakratt con-
troller’s standard, TAPR style
moden gives vou 300 and 1200
baud operation with great
HE/VHF performance.

We can't possibly list all of
the important features of Pakratt
here. But the absolutely best part
of the Pakratt PK-64 is that it’s at
vour dedler now:. 5o stop reading,
run down to vour focal dealer,
and check Pakratt out. Because
the real chalienge will be to find
one after the other hams see it

Pakratt PK-64. Packet Power
from AEA. Ar amateur radio
deulers evervwhere.

A

Advancet Electronic Applications, Inc.
P.0. Box G-2160

Lynnwood, WA 98036-0918

{206) 775-7373

Telex: 6972496 AEA INTL UW




Ad, with: wideband performance, easy installation, 4
band operation and moderate price will give you more
enjoyment and satisfaction from your hobby. You'll
like the 40 meter operating possibiiities with the A744
add-on kit.

A4 is designed with you in mind because it has fewer
parts to assemble, less weight and minimum wind load
on your tower. With the 18 ft. boom, A4 gives ex-
cellent gain and front-to-back ratio. If your interest is
rag chewing, DX-ing or contesting, A4 is the perfect 4
band beam for you.

MODEL A4 10, 15, 20 METERS
MODEL A744 40 METER ADD ON KIT

SPECIFICATIONS SWR 1.2-1 band-
width 500 +KXHz, boom 18 ft., longest element 32 ft.,
wind area 5.5 ft.2, turn radius 18.4 ft., weight 37 Ibs.
Excellent gain.

MORE CONTACTS, MORE SATISFACTION WITH
CUSHCRAFT BEAMS

More contacts, less interference and a better signal at
the receiving end are yours with this 2 element 40
meter Skywalker Yagi. The computer design max-
imizes gain and reduces side lobes. The design also
gives low SWR with excellent bandwidth.

Holder of the MNorth American contact record. This
compact two element antenna has quickly become
“the most wanted” 40 meter beam, Make it your first
choice,

MODEL 40-2CD 40 METERS
SPECIFICATIONS boom 23 ft.,

longest element 42 ft., beamwidthh 70°, 1.5-1 band-
width 180 KHz, turn radius 24 ft., windload 6.3 ft.2,

weight 40.7 Ibs. Excellent gain,

i

Y

N
vt-*i‘?-&d

L)

P.0. BOX 4680 ﬁ‘ 48 PERIMETER ROAD
MANCHESTER, NH P3108 USA/603-627-7877
TELEX 953~ ‘35 CUSHSIG MAN
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< Retiable. &ll solid state design. Optional accessories:
2 Solid state design permits input power @ PS-430 compact AC power supply
Digital DX-terity—that outstanding of 250 watts PEP on $8B, 200 watts DT e SP-430 external speaker  MB-430

attribute built into every Kenwood an CW, 120 watts on FM (optional), or mobile mounting bracket  Ai-130

T5-4305 lets you QSY from band to B0 watts on AM. Final amplifier protec-  compact antenna tuner covers 80-10

band, frequency to frequency and ticn circuits and a cooling me:tefrs‘i_nncif WARC bands

mode to mode with the speed and fan are built-ir, s AT-260 automatic

ease that will help you earn that ® Eﬁ_emow Channrt?is. i alﬂg[t]eqlga tutner cov?_r& -
i i =ight memory channels 180-10 meters, incl. P

dominant DX position from the Y s o L ~Bo34 5 T PEP

shack or from the mobitel store frequency, mode
. ' and band data, Channg! 8

may be programmed for
split-requency operation.
A frant panel swifch
allows each memary
channel to operate as an
independent VFO or as & , MC-2
fixed frequency. A lithium battery backs FUP/DOWN hand mic. & MC-60A/
up stored information. 50/85 deluxe desk mics. » SW-2000/
s Programmable, multi-function scan.  200A SWR/power meters e SW-100A

linear amplifier « FM-430
Fivi unit  YK-88C

i500 Hz) or YK-88CN
(270 Hzy CW tilters
e YK-885N (1.8 kMz)
narrow SSB filter @ YiK-884
(6 kiz) AM filter e MC-425

s $peech processor built-in. SWR/power! volt meter » PC-1A phone
e — — = Dual digital VFOs. paich ® HS-4, HS-5, HS-86, HS8-7
e Sovers all Amateur bands & YOX circuit, pius semi g headphones
160 through 10 meters, as well as the o

break-in with sideione,
new 30, 17, and 12 meter WARC bands.,
High dynamic range, general coverage
receiver tunes from 150 kHz to 30 MHz. .
Easily modified for HF MARS operation.

« Superb interference reduction
Eliminate QRM with the IF shifi and
tuneable notch filter. A noise blanker
supressas ignition noise. Squelch, RF

KENWOOD
atteriuator, and RIT are also provided.

Optional IF filters may be added for ' TRIO-KENWOOD COMMUNICATIONS
aptimum interference reduction. 1111 West Walnut Street

) Compton, Calfornfa 90220
Lormplere serwice manuals e avaifabiie ior ail Tro-Kenwood ransceivers aind most accessories. b

Speciflcations ang prices ae sutyact to change without nokce ar ebiigation.




EW-2004/SW-200B/SW-2000
Base station SWR/power meters
SW-Z0A supplied with SWO-T, SW-2008 supplied with SWE-2
sith SWG-3
Selactable Peak-n
140 — 450 FAHZ 5
LENFONA D, 1 —
SPECIFICATIONS

*Impesiance: 50-55 Q8 Frequency tange: 1.6—150 MHz 1SW-200A1 $40— 350 MHz
{eV=200H1, T A—54 MHz (SW-20008 e Power ieasunna range- (— 200700 W
AOOAL), D — 2002000 W SW-20000 # Acturacy Lass than £ 10% ot full
nsitivity: L5 Inan @ W (SW-Z00AMBE 200 WOSW-2000 » Power supply:
mA 8 Dimensmns: 194 (/8 Wy KE (241 H ¢ 74 03,11 2 mm unchy

O supbied

Qi HMS. SV FOWER meters caver LH— 150 MH7 15y - 2004),
318 = B4 MHz (53200000 range of O = 2200 W
WH 2000 W (SW-2000 tpll seale for base stabon use

EWC-1/SWC-2/SWC-3/8WC- 4
Optional couplers
5 LB — 160 MH2: Coupler for SW-200AH S -7100
’ WY -SURAR, SWY =200 }‘-‘.t;)-:?i}\;i cunnectors

2 140450 MHEz): Coupter far
: 1} A—Hd MHz1: Coupler for Sy-20
BWE-4 120U = 1300 MHz): Couplet for SW-200418, SW-20000 - Iype N connectars

TW-40004
2miT0 em

P5-430

IR-50
1.2GHz

SW-2000

SN MOST doeessories

Speriheatons and prices subject 1o ehange withaut NoHCe oF abhganon.
Compiete sernce manugis are available for all Tno-kenwood iranscewers

SW-100A/SW-100B

Compact SWR/power/volt meiers

TR—=150 MHZ (SW-100A1, 140 ~ 450 MHZ (SW-1008) it radye ot 150 W il scate

rar mohie s,

SPECIFICATIONS

*Impedance S0-52 % s Freguency range: 1.8 — 160 MHz rRW-10081, 140 - 450 MHz
HW-T00E)  # Power measunng range: —150 W« DO VO meter 0—20 Y
*Acouracy: Lass thar £ 10% ot full scale e Meter illurmination: 12 v 30 mA

* Dimensions: display 92 13 5 W v £412 81 H x 368 (1.4 ) mm ancny. couples 52 77 4)
Wor B0 G200 H ¥ 30 112 D mm fnehy

SWT-1/SWT-2

Compact antenna tuners

* Frequency Range. SWI-1 1144 — 148 MHZ), SWT-2 {430 — 450 MHD
impedance: 50 4 rnbalanced)
dinbhalanced) e inserton Loss: Lessthan 0.8 dB e kMax Input Power ERMZAM 100 14,
SEB 200 W (PEP) e Connactor 50-239 e Dimensions: oB (2 5EIW x 37

(1 281 H x 50 (1.97) D mim finch) iProjechons not tncludads

= |nput
& Output impeddn:ze (Matching range): 25—100 R

KENWOOD

TRIO-KENWOQOD COMMUNICATIONS
1111 West Walnut Street
Comptan, Calitornia 90220
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Costa Masa, GA 92626 (714-549-8516)
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*Executive Commitiee Member
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Section Managers of the ARRL

Reports Invited: The ARRL Board of Directors (see list at_left) determines the policies of ARRL.
The 16 divisions of the League are further arranged into 73 administrative “sections,” each headed
by an elected Section Manager. Your 8M welcomes reports of club and individual activity, ARBL
Fiald Organization appointments are available covering a wide range of Amateur Radio volunteer
interests, Whatever your license class, your SM has an appointment available. Check with your &M
{below} for further information.
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“It Seems to Us ...”

Lessons from Mexico City

When earthquakes struck Mexico City
on September 19 and 20, they left
tragedy in their wake and virtually
destroyed communications between one
of the world’s largest cities and the rest
of the globe. Relief efforis were
hampered by the disrupted lines:
distraught relatives were left with no
means of contacting loved ones; the city
was cut off from a news-hungry world.
Radic amateurs were willing and able to
bridge much of the gap.

But we weren’t ready, And as a result,
we weren’t as able as we might have
been.

As individuais, radio amateurs did an
exemplary job of linking Mexico City
with the outside world. The efforts
(especially at the Mexico end) of those
maintaining the circuits with the U.S.
were almost super-human, and at that
were just the tip of the iceberg: much
more was being done by amateurs, both
within Mexico and in the rest of Latin
America, than reached our ears north of
the border. Newspapers, radio and
television broadcasts, and the thoughts
of countless people on both sides of the
border, are filled with words of praise
for Amateur Radio—and rightly so, for
without it the scope of the iragedy and
suffering would have been even greater,

But let’s not let it go to our heads. We
could have done a lot better—and if we're
as good as we like to think, we'll now turn
our attention from the plaudits to the
lessons learned. This is what is now
occurring within the League’s profes-
sional staff and volunteer organization.

Every natural disaster causes its own.
unique set of problems, Some regquire
only minimal Amateur Radio involve-
ment; regular communications circuits
remain intact, and our primary role is to
supplement them, particularly within the
affected area. For the rest, our facilities
are available as required for official
govermument use; for “‘order wire' com-
munications needed to put the regular
circuits back info operation; for use by
relief organizations in coordinating their
efforts; and for handling messages from
the affected area to worried relatives and
friends outside.

Long experience has taught us that
welfare inquiries—messages originating
outside the affected area, inquiring as to

the status of someone within—must be
given a lower priority. Usually, the com-
municators and workers on the disaster
scene have too much to do to spend time
tracking people down so such messages
can be delivered, and an answer
prepared.

Mexico City was different. Much of
the local telephone system survived the
"gquakes; once an XE station had receiv-
ed an inquiry, if it included a telephone
number it was often possible to verify
that someone was in good health simply
by picking up the phone. Mexico City
amateurs were gquick to recognize and
take advantage of this good fortune, and
to set up a system for handling welfare
inquiries that is probably without prece-
dent in its efficiency. Tens of thousands
of inquiries were answered—most with
good news, many, inevitably, not.

While some sections of the ARRL
field organization were equally quick to
recognize and respond to the situation,
as you will read elsewhere in this issue,
by and large it was not prior planning
and organization that carried the day.
Rather, it was that most American of
traits, ad hoc individual initiative. Sole
reliance on established procedures,
designed for a different scenario, would
have left thousands of people un-
necessarily frustrated in their quest for
reassuring news. This sobering fact
forces us to reassess some basic assump-
tions in Amateur Radio disaster com-
munications preparedness. This process
has already begun, and will lead, we
hope, to our being able to respond faster
and with greater organizational flexibili-
ty to future challenges.

Qur most heartfelt congratulations go
to the radio amateurs of Mexico and to
their national [ARU society, the Liga
Mexicana de Radio Experimentadores,
as well as to countless amateurs in the
U.8., Canada and elsewhere, for a job
well done. Especially deserving of praise
are those of vou who monitored in
silence, ready to step in if needed but
able to restrain the impulse to jump in
and add to the confusion. You displayed
the discipline that makes the Amateur
Service a valued disaster-response part-
ner in the eyes of governments and
served agencies throughout the
Americas.--David Sumner, KI1ZZ
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These and other students at the Union County Career

Center, near Manroe, North Carolina, have another good
reason o go 1o school: They get to work with Amateur
Radio as part of their studies. With his students’ halp,
electronics teacher James Gupton, Jr., KFAPW, converted
a supply room at the Center into a ham shack, and
developed Novice and General class code and theory
classes. To enable the students to monitor actual amateur
communications and to have first-hand experience copying
code off the air, KF4PW put his Heath HW-101 into service
in the shack. He hopes his success at the Center will
inspire others across the country to bring Amateur Radio
into the classroom. (KF4PW photo)

This year marks the 40th anniversary of the United
Nations, and 4U1UN members arg helping in the
celebration. Among the many activities the UN Staff
Recreation Council ARG has been Involved in is the
collection of contributions from radio amateurs from
around the world on behalf of UNICEF. The first check
presented by UN Assistant Secretary-General Robert
Muller on behaif of the UNSRG ARC to Nasra Hassan,
UNICEF Senior Program Funding Officer, represents
contributions totalling $400 made by the first 100 amateurs
who have gualified tor the United Nations at 40 Award, The
award is given to amateurs who contact two of the three
stations operating with the United Nations prefix: 4U1ITU,
ITU Headquarters in Geneva; 4U1VIC, Vienna International
Centre; and 4UTUN, UN Headgquarters, New York. Station
equipment was donated hy Trio-Kenwood Communications
for use by delegates during the 40th General Assembly.
Station operators include King Hussein (JY1) of Jordan,
Prince Talal (HZ1TA) of Saudi Arabia, King Juan Carlos
(EABJC) of Spain and Prime Minister Rajiv Ghandi (VU2RG)
of India.

FCC Draws Clear Line
Between Broadcast
and Nonbroadcast
Stations

The use of Amateur Radio
by broadcast stations for
newsgathering has always
had its gray areas,
particularly during
emergencies when Amateur
Radio is the primary source
of information because
normal lines of communica-
tions are down. Recently,
the FCG moved to clarify
the issue by redefining
emergency communications,
adding a prohibition on
broadcasting to the Rules
pertaining to repeater opera-
tion, and altering the text of
the Rule prohibiting
business communications
(BC Docket 79-47). See this
manth's Happenings for
details.

Form 610: Remember
to Use Current Form

After the first of the year,
only the June 1984 and later
editions of the FCC Form
610 may be used to obtain
an amateur license,
According to an FCC an-
nouncement on October 17,
applylng on earlier editions
of the Form 610 will cause
your application to be
returned without action and
you will have to refile on a
current form. You can get a
current FCC Form 810 for an
s.8.8.8. t0 any FCC field of-
fice or the ARRL...

h ‘r-"‘ - ?“.- N "!A: "}
Thanks o the ettorts of some New Jersay hams and state
officials, amateurs in that state can obtain an attractive
state QSL card (sample shown). Who qualifies? Any
amateur who lives in New Jersey or has ties with the
state. The QSL cards are issued in a package of 500 and
are designed so that one’s call sign or other information
can be inserted in the upper right-hand corner. There is a
3 charge for postage and handling. Allow 2-3 weeks for
delivery. Requests, with a check payable to the State of
New Jersey, should be sent to The State of New Jerssy,
Department of Commerce and Economic Development,
CN 820, Trenton, NJ 08625-0820,

December 1985
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Congratulations to Clark S. Barrow, KI4UT {left), of Ft.
Walton Beach, Florida, on being chosen the winner of the
ARRL Scholarship Honoring Senator Barry Goldwater for the
1985-86 academic year. ARRL Southeastern Division Director
Frank Butler, W4RH, presented Glark with the $5000 award
at the ARRBL Florida State Convention in Melbourne. Clark
passed his Extra Class amateur exam at the Melbourne
Hamfest and is waiting for his new call. Also see the artl-
cle on page 64. A number of scholarships and awards are
available to promising young hams. Write to Scholarships,
cio ARRL Headquarters, for information.

Happy 150th, Texas!

1986 is the 150th anniver-
sary of the independence of
Texas, and the Texas DX
Society would like you to

sesquicentennial year. From
March 2 through December
31, 1986, any amateur
operating from those

Mexico Quake Reporis

Details are in on amateur involvement in helping Mexico
recover from a devastating earthquake. See pages 9 and 54.

share in the celebration by
participating in the Great
Armadillo Run {see October
1985 QS8T. page 50). To add
to the festivities, Governor
Mark White signed a
proclamation on October 24

highways marked “The
Texas Independence Trail”
may sign “Armadiilo
County, Texas.” For

more Information on how
you can get involved,
contact Tom Taormina,

Bob Kerr, WA3MXO, of Adelphl, Maryland tock some time in
satly September to ride fo Newington to show staff
members at ARBL Hq. his pride and joy: this 2-kW
motorcycie-mabile Honda Gold Wing. An engineer at a local
television station, Bob has spent the jast couple of years
experimenting with modifying his amatsur equipment so he
could simultaneously enjoy traveling the highways and air-
waves, Equipment on the bike includes a T8-4308, mountad
just in front of the driver and modified to include a receive
preamp and a nolse blanker; an |C-2AT, powered off the
motorcycle’s system and housed in a compartment just
under the laft handlebar: and two antennas—a half-wave for
2 meters, and an 80-10 meter {sometimes 180) whip. Other
teatures tnclude a PTT button on the ieft handlebar and a
two-battery sysiem. Audlo (s recelved through the power
amp for the AMIFM radio system and out the speakers
(headsets are illegal in many states), with auto muting of
the AMIFM radio when the "430S is keyed. On his helmet,
Bob uses a piece of coat hanger to attach a lapel-type
microphone. The newest addition, the trailer, includes an
NCL-2000 2-kW linear amplifier, a gas-powered portable
generator capable of 12 hours of operation, a

astablishing “Armadillo
County, Texas'" during the

K5RC, tel. 713-488-1152,

Heath HM-2140 wattmeter for 1.8-3.0 MHz and blowers to
keep the compartment cool. Bob notes that he has ex-
perienced no problems with vibration in the caboose. In
over 20,000 miles of operating, Bob has proudly added con-
tacts from Montreal to South America and from Maryland to
the West Coast to his log. Happy motoring, Bob!

12 o5




League Lines

FCC announced on October 31 that effective January 1, 1986, the maximum allowable test fee will be $4.29 for a
Volunteer-Examiner-administered Amateur Radio examination. The ARRL/VEC will charge $4.25 per candidate
for tests taken in 1986 through Volunteer Examiner Teams working directty with the ARRL/VEC. The
ARRL/VEC coordinates lest sessions in all 50 states plus many locations overseas. Send an s.a.s.e. to Hg. for an
updated printout of the test sessions in your area.

Effective November 8, FCC lifted Rule 97.26(h) requiring a candidate to wait 30 days before heing retested on a
failed exam element. The Commission now prohibits a candidate Jrom being retested using exactly the same test
that was failed previously. FCC also directs that the VE Teams have the right not to retest anyone at the same
session. Under the ARRL/VEC procedure, a candidate who fails may not be retested at the same test session.
Once the candidate fails a written element, his or her participation at a session has ended. Subsequent retesting

will occur only when the candidate submits a new Form 610 application and an additional test fee,

We have lost another round in the long battle to keep radiodetermination out of the rop half of the 160-meter
band. By FCC Report and Qrder released October 31, nongovernment radiolocation has been given primary status
at 1900-2000 kHz, FCC believes this action in PR Docket 84-874 is a necessary prerequisite to future displacement
of radiodetermination now at 1605-1705 kHz, a positign ARRL disputes. A future proceeding will address pPOSSsi-
ble expansion of standard broadcasting at 1605-1705 kHz in the Western Hemisphere. (See Happenings,
November 1984.) Effective December 9, 1985, amateur stations in the 1900-2000 kHz range must not cause harm-
ful interference to the radiolocation services and are afforded no protection from interference arising from
radiolocation operations. Though FCC will not accept applications from 1605-1705 kHz radiodetermination sta-..
tions for moves to 160 until July 1, 1987, plans are afoot to allow new spread-spectrum radiolocation stations ac-
cess to 1900-2000 kHz as early as December 9. FCC claims that amateurs will still have “virtualty exclusive
nongovernment use of 1900-2000 kHz until private radiolocation transmitters become operational,”” ARRL may
tile for reconsideration; January Happenings will carry further details.

The Electronic Communications Privacy Act of 1985 (S.1667 and HR 3378) is pending in Congress. The bill, in-
troduced in mid-September, would amend Title 18 of the U.S. Code with respect to unlawful interception of
wired and wireless electronic communication, authorizing the recovery of civil damages from, and introducing
stiff penalties for, computer crimes and destructive “hacking.”” Amateur Radio and CB transmissions are listed
among “‘unprotected”” communications, but the progress and evolution of the Act will bear close watching.

Announcing the ARRL International Humanitarian Award. Your Board of Directors has established this impor-
tant award o recognize the humanitarian contributions of radio amateurs worldwide. You can support this effort
by contributing to the endowment fund and competing in the design contest. Details on page 57.

MARCE in space. The Marshall Amateur Radio Club Experiment (MARCE) will fly on Space Shuttle Mission
STS-61C, scheduled for taunch on December 18. The experiment will transmit telemetry in synthesized speech
directly on 435.003-MHz FM and via AMSAT-OSCAR 10 relay on 145.972-MHz FM. Though the experiment
may be audible mainly in the Southern Hemisphere, amateurs in the southern portion of the US may have a shot
at taking part in taping MARCE’s telemetry. For more details, contact the Development Office, ARRL Hg.

The annual DXCC listing does not appear this issue; the DXCC branch is presently experiencing a processing
backlog.

The DX Century Club Branch has an opening for an Assistant DXCC Manager. Primary responsibility is
checking QSL cards and making proper DXCC record entries. The Assistant Manager is responsible for managing
the DXCC Desk in the absence of the Manager. Applicants for this position should have a General class (or
higher) Amateur Radio license. A high degree of neatness and accuracy in recordkeeping is essential. Some in-
terest in DXing and DX call signs helpful. Contact Don Search, W3AZD, DXCC Branch Manager, ARRL Hq.

FCC’s New Orleans District Office moved October 18. The new address is 800 West Commerce, Room 505, New
Orleans, LA 70123, tel. 504-589-2095. Public inquiries concerning telecommunications matters, complaints of elec-
tronic interference and schedules of commercial radic operator examinations will be handled during the office
hours of 8 AM to 4:30 PM.

ARRL has succeeded in gaining greater protection for 40-meter operators from the transmissions of FCC-licensed
broadcasters in the Pacific. In granting the League’s Request for Partial Reconsideration in PR Docket 84-706,
the Commission concurred that additional protection at 71007300 kHz can and should be afforded the Amateur
Radio Service in Region 2, and that this can be done without placing undue burden on FCC-licensed broadcasters
in Region 3.
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In Search of the Perfect

Picture

Amateur slow-scan
felevision has come a
long way in 30 years.
Look at what you can
do now with a color
scan converter and
an |IBM PClI

By Clayton W. Abrams, KSAEP
1758 Comstock La., San Josse, CA 95124

low-scan television (SSTV) is a fast
S growing and highly exciting Amateur
Radio activity. There are many
technical challenges to be met in attempting
to produce high-quality SSTV images. This
article outlines some of the technical
milestones in SSTV and describes a com-
mercial scan converter that displays and
generates images of higher quality than any
amateur unit to date. Because of the com-
plexity of this subject, this article is
presented in two parts. Part | discusses
SSTV and its technical aspects and how
digital display systems function as SSTV
converters. in Part 2, [ talk about the
Robot 1200 SSTV converter and how it is
interfaced to an IBM® PC. A computer/
converter interface and two software
packages that support the 1200 are
described, Also, a weather-facsimile
{WEFAX) application is introduced along
with software and hardware packages.
1’ve titled this article “*In Search of the
Perfect Picture’’ because this has been one
of my goals since 1971, when I first became
involved with SSTV. For the past 14 years,
1 have been designing and developing
zquipment for my own use and providing
assistance to others who might like to
reproduce those projects. In this article, I
will describe a system that can be used to
generate and display images of a quality
that approaches that of standard TV and
are very close 1o the *‘Perfect Picture.”
But, let’s first talk about the history of
SSTV and how SSTV converters work, and
then discuss some of the SSTV transmis-
sion characteristics.

Background
SSTV was first introduced to the
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Amateur Radio community in 1958 by
Copthorne MacDonald (then W4ZI1/2,
later WA2BCW, now VE1BFL) while he
was a student at the University of
Kentucky; his work was published in QST.*
MacDonald developed SSTV because of his
desire to transmif images over normal voice
channels. To make a system that was com-
patible with all amateur equipment, he had
to reduce the normal TV-channel band-
width from 6 MHz to 3 kHz, a ratio of
2000:1. His first experiments were made on
the former }1-meter amateur band, and he
proved that it is possible to exchange low-
resolution SSTV images over voice
channels.

1t wasn’t until 1968 that FCC permission
was granted to allow SSTV transmission on
all amateur bands; that was less than 20
years ago. In those days, amateur SSTV
equipment was homemade and used
vacuum tubes. The typical display was a
CRT ({(cathode-ray tube) with a long-
persistence (P7) phosphor salvaged from a
WW I radar receiver. The images
displayed on these tubes were grim at best.
i remember spending long hours in
darkened rooms squinting at such a display
looking for DX stations on 14,230 kHz!
This sure is a far cry from the high-
resolution color images that are now heard
and seen on that same frequency almost
any day or night the band is open.

SSTV Hardware

Most SSTV converters today use some
sort of digital technology. In most respects,
little difference exists in the modern SSTV

Motes appear on page 17.

display system from that used in most per-
sonal computers. This was not always the
case. Around 1973, a few amateurs
designed the first SSTV converters
independently and at approximately the
game time. These amateurs (Michael
Tallent, W6eMXYV, George Steber,
WBOLVI, and Robert Suding, WILMD)
all used the most advanced electronics
available at that time. 'The WBSLVI scan
converter was described in QST, and for
many years was the one ““homebrewers”
reproduced. Let’s explore how these scan
converters and their more modern counter-
parts function, and what good and bad
points they have.

SSTV Converter Memory

Fig. 1 contains a block diagram of a
typical SSTV converter. The most critical
portion of any scan converter is its memory
system. The amount of memory available
has a direct correlation to the quality of the
displayed picture. Picture quality is usually
described in terms of pixels. A pixel (the
contraction for *‘picture element’®) is the
smaflest part of a picture. Pixels are
referenced to a horizontal picture line. The
resolution of the vertical axis of a TV pic-
ture is expressed as a certain number of
lines. To provide a benchmark for 88TV,
let’s look at standard fast-scan TV using
today's standards.

A commercial TV picture is composed
of 525 interlaced lines. Normal noninter-
laced TV has approxzimately 245 lines of
vertical resolution and about 320 pixels per
line. Each TV pixel has about 256 different
gray levels. Therefore, if we were to design
a digital system that would display a
noninterlaced black and white (B & W)
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picture with the same resolution as fast-
scan TV, it must be able to store 78,400 pix-
els (320 x 245). If each pixel must have 256
gray levels, this means that each pixel re-
quires one byte of memory. As vou can see,
a system like this would require more
memory than is available with most of
today’s personal computer systems.

To display color, most SSTV converters
use the RGB (red, green, blue) system, This
means that each memory location ‘is
attached functionally to a single gun of the
color picture tube. In order to display a
standard NTSC (National Television
System Committee) picture, 235,200 bytes
of memory are required. (Things get com-

The 85TV picturs on the left, like the title photo,
KSAEP!

plex in a hurry!) But this isn’t as big a
aumber as it was a few years ago. Com-
puter technology progresses rapidly, and
256-kbyte memory ICs are now com-
monplace, To design an amateur scan con-
verter with the resolution of fast-scan TV
is not practical at this time, however,
because hardware costs are still too high.
Therefore, any affordable amateur scan
converter will have to settle for less
resolution.

SSTV Detection Circuitry

The demodulator block of Fig. |
processes the received analog audio signal
and converts it into digital information. in

todern SSTV converters, two detection
methods are common: analog and direct.
Both methods have specific advantages.

The Andlog Method

The analog SSTV detection method is the
most effective. ln this system, an anaiog
SSTV signal from the receiver is converted
into a dc voltage. Since SSTV is basically
audio tones, it is easy to rectify the audio
signal with a diode detector and produce
an analog dc voltage propottional to the
input frequency. This voltage is fed to an
ADC {analog-to-digital converter). The
ADC accepts the analog input voltage and
converts it to a digital signal. Some analog
filter stages are placed in front of the diode
detector to remove noise.

The Direct Method

The direct digital detection method con-
verts the SSTV audio signal directly to a
digital form, The incoming audio signal is
clipped and fed to a digital counter that
determines the time between the zero
crossings of the SSTV signal. A band-pass
filter ahead of the detector removes noise,

SSTY Modulater

To generate SSTV, all that is required is
to produce a sine wave and vary its fre-
quency based on the pixel information. The
55TV modulator is that portion of an
SSTV scan converter that generates the
audio signal. As with detection, an SSTV
signal can be generated by analog or digital
means, Both technigues are equally easy to
effect in hardware. The analog method uses
an ADC to feed a dc voltage to a VFO that
generates the 8STV audio tones. With the
digital method, a series of square-wave
pulses is produced using a timer IC. Soft-
ware i3 used to load a register within the
1C to control the frequency of the square-
wave pulses. These pulses are fed through
a low-pass filter to produce a sine wave;
this sine wave becomes the modulating
signal.

was received on 20 meters, To the right, a picture received on 2 maters. (photos courtesy of
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The analog method of 88TV generation
has one disadvantage: It may drift with
temperature, thus requiring periodic adjust-
ment. With the digital method, tone fre-
guencies are controlled by the computer
clock and remain stable.

Control Circuits

This section of the converter provides the
operator interface, and controls the rate at
which SSTV is received or rransmifted and
many other internal functions. Early scan
converters used hardware (crystal-
vontrolled oscillators and TTL circuits) to
contrel the rate at which pixels were in-
serted or removed from display memory.
The hardware approach did not allow early
SSTV units to be ¢converted easily to new
SSTV formats. Amateurs made a few at-
tempts to alter the older units to include
newer formats, but the mechanical controls
required for these updates made the units
resemble the control panel of a 747 aircraft
and were almost as complex to operate! It
became obvious that it was necessary to
provide some sort of microprocessor
control.

With a microprocessor, it is possible to
use software to control how SSTV is
received or transmitted. By modifying the
software, you can change the SSTV recep-
tion and transmission rates relatively easily.
Modern SSTV equipment includes some in-
telligence in the scan converter to allow for
picture processing, character peneration
and picture overlays. Providing for exter-
nal control of the converter by a computer
permits even more fiexibility. A few SSTV
systems have been designed to use popular
personal computers. One system 1 designed
uses the Radio Shack Color Computer.®

SSTV Transmission Characteristics

'The primary method of 88TV transmis-
sion is FM. All pictures are transferred over
the air using audio tones that are encoded
to carry picture information. These tones
represent certain parameters that are
described in TV jargon. To generate
horizontal or vertical sync pulses in SSTV,
a 1200-Hz audio tone is used. T'ones in the
range of 1500 to 2300 Hz add video infor-
mation. Horizontal sync pulses are
generated by allowing the 1200-Hz tone to
be on for 3 ms, and the vertical-sync tone
for 50 ms. The time between the horizontal
sync tones is the horizontal scan rate of the
picture and will vary from 66 ms to 498 ms,
depending on the mode and resolution
desired.

Color SSTY

An NTSC color-TV image is produced
using three colors: red, green, and blue
(RGB)Y. To display a red pixel, the red CRT
gun is supplied with a high level and the
green and blue guns have low levels,
Producing a color picture with SSTV is
usually done in one of two ways. With the
first method, three separate frames—red,
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another plcture gathered by KSAEP. This one was captured during Spacelab 2's 88th orbit in
August 1985,

green and blue—-are transmitted. The end
of transmission of each frame is signified
by the presence of a vertical sync pulse. At
the receiving end, the three frames are
combined to produce a composite color
picture, This is called frame sequential
transmission.

The second method transmits the infor-
mmation as a single-frame, multiplexed RGB
signal. There are several different forms of
multiplexed transmission, too. In its
simplest form, a picture is transmitted on
a line-by-line basis with RGB components
in each line, every line followed by a
horizontal sync pulse. Using this method,
the color picture is displayed at the
receiving end on a real-time basis-—you
don’t have to wait {or three separate frames
to be received before the total picture can
be viewed.

One other transmission method was
recently introduced by Robot Research.
This technigue also employs a multiplexing
method. The chrominance and luminance
are combined to create a composite signal;
this is similar to NTSC transmission.

Picture Resolution and Frame Rates

Several different frame rates are
currently in use on the amateur frequen-
cies. This is because it is necessary to slow
down the SSTV horizontal frequency when
attempting to improve the picture quality
or resotution in order to stay within the
stgnal bandwidth restrictions. 1f a picture
has 128 pixels per line, a horizontal line rate
of 66 ms is satisfactory. As greater picture
resolution is sought, the horizontal line rate
must be decreased to 132 ms or less,

To compound matters, the vertical

resolution has improved from 120 lines
with older equipment to 240-256 lines
taday. This increases the time required to
transmit and receive pictures. Currently,
about 13 different rates can be heard in use
on the amateur bands. The number of rates
is on the increase and tends to produce
small pockets of special-interest groups on
certain frequencies exchanging pictures at
their own special rates. This is probably the
most negative aspect of modern 58TV, as
no one system in use today can copy and
transmit all those rates. Some amateurs
have two ot three SSTV systems to make
their stations as compatible as possible. In
the future, the system with the most units
in the field will establish SSTV color stan-
dards. {In my opinion, the system that [ will
present later will become the ‘*king of the
mountain.”) The current frame rates in use
on black and white are 8, 17, 24, 34 and
16 seconds; RGB color frame rates are: 8,
17 and 34 seconds; multiplexed transmis-
sions or composite color SSTV rates are:

2, 24, 34, 36 and 72 seconds. Whenever
an SSTV transmission is made, the person
originating the transmission will usually
state the transmission rate and type by
voice betfore picture transmission is begun.

85TV Operation

88TV operation on today’s HF bands
represents a challenge that taxes the
patience of even the most dyed-in-the-wocl
SSTVers. [n addition to fading (QSB) and
interference (QRM), there’s the present low
sunspot cyele, But, if vou are patient,
superior pictures can be copied despite
these inconveniences. The accompanying
photographs show samples of off-the-air



Table 1

SS8TV Operating Frequencies
Band Frequency
{Meters) tkHz)

80 3,845

40 717

20 14,230

15 21,340

10 28,680

pictures I've received at K6AEP.

Over the years, a gentleman’s agreement
has been reached (except for contest
weekends) on SSTV operating frequencies.
These frequencies are listed in Table 1. The
most congested band at all fimes is
20 meters. As a result of this congestion,
some secondary frequencies have been
established. Most color SSTV transmis-
sions are done on 14,230 kHz. Black-and-
white transmissions and computer ex-
perimentation can be found on 14,233 kHz,
Some experimental FAX transmissions are
done on 14,240 kHz, and the spillover of
all these transmissions is on 14,180 kHz.
If you are interested in learning more about
SSTV, listen on these frequencies. Break
in and ask questions. It sure is a lot of fun
seeing the person to whom you are talking!
Experimentation is a way of life on SSTV.
Rarely does a day go by when you will not
cOpY someone trying some new trick with
pictures, hardware and/or computers. Few
other Amateur Radio operational modes
encourage such experimentation.

What To Look for in an SSTV Converter

Most amateurs do net have the time or
desire to construct their own equipment
and must rely on what is commercially
available. If you take this approach to get
on SSTV, some factors should be con-
sidered when looking at a commercial scan
converter,

- Let’s assume you are considering a piece
of 8STV equipment that is computer based,
and you want the unit to be useful for the
next few years. Software changes in the
scan-converter microcode will be required
to keep up with all the as-yet-undefined
future SSTV modes. Can you make the
software changes yourself, or must you
depend on the equipment manufacturer to
do this? If the manufacturer has a good
track record, you can expect future product
modifications to make the equipment per-
form better. In Part 2 of this article, I
discuss a system that has all these at-
tributes. A computer interface that expands
the capability and enhances the perfor-
mance of this system is presented. One such
enhancement wiil allow the system to be
used to receive WEFAX signals.

Notes

1C. MacDonald, “A Narrow-Band 'mage Trans-
mission System,” QST, AugJSept. 1958.

*C. W. Abrams and R. A. Taggart, “Golor
Computer §STV,” 73, Nov./Dec. 1984,  HEi

New Products

NEW ANTENNAS FROM LARSEN

1 Larsen Electronics has announced a
series of dual-band (144-148 MHz and
440-450 MH2) antennas for dual-band
radios. The new design incorporates a half-
wave element for 2 meters and collinear
elements for the 70-cm band, and con-
veniently serves both bands with high per-
formance, The self-resonant design doesn’t
require a ground plane, according to the
manufacturer, and allows mast applica-
tions for boats and base stations with

0
LT/

standard Larsen BSA-K hardware.
Larsen has also announced three mobile
models in a new 1290 antenna series.
According to the manufacturer, the
antennas are designed with high-gain
characteristics and highly efficient phasing
configurations that operate with or without
ground planes in the 1.2-GHz amateur
band. For more information, contact
Larsen Electronics, P.O. Box 1799,
Vancouver, WA 98668, tel. 206-573-2722.
—Bruce O. Williams, WASIVC
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Computer-Aided Two-Band
Vertical Antenna Design

This program will help you design a loaded two-band vertical
antenna to operate the 75- and 40-meter bands. It also supplies
you with an option of adding 160-meter operation.

By Richard Z. Plasencia, WORPY

3232 Lynbrook Dr,, NE
Cedar Rapids, 1A 52402

he antenna described here is simplic-

ity itself, a sort of overgrown top-
loaded mobile whip. Don’t let its
simple design fool you, however, asit is an
excellent performer. The design calls for
two different bands of operation, which we
will name F1, for the lower of the two
bands, and F2, for the higher frequency
band. On F2 the loading coil acts as an RF
choke, decoupling the top whip from the
lower section, permitting two-band opera-
ion. Tt is also possible to add a band lower
than F1 by manually switching in a
base-loading coil. My antenna, shown in
Figs. 1 through 3, uses this scheme and
operates on the 160, 75 and 40-meter
bands. Bandwidth is a function of Q, which
in part is determined by the length and
diameter of the radiator. For my antenna,
bandwidth within the 2:1 $WR range is
1805-1855, 3795-3920 and 7000-7260 kHz.
The performance of the antenna over the
last three years is excellent on both 75 and
40 meters, with fair performance on 160,
This is really a two-band antenna and use
on a sub-F1 band is offered as a **make-
do” option.

I’ve written this article to answer the
many inquiries 1 have had about my anten-
na and to give the experimenter a basis for
short, grounded vertical antenna design.
The antenna itself is no technical
breakthrough, having been with us almaost
gince the beginning of radio. What makes
it work or not is a matter of efficiency. A
short vertical radiator exhibits very low
radiation resistance. The RF power fed to
an antenna divides itsetf between two
imaginary resistors representing the anten-
na circuit. One resistor is termed radiation
resistance, or the good resistor. It
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represents the resistance that dissipates
power equivalent to our radiated signal.
The other resistor, the bad one, represents
power loss or IR loss. Power losses in the
circuit occur becanse of coaductor
resistance, mainly in the structure of the
antenna itself and its ground connections.
Ground connections in the form of radials
form the return path of the circuit.

Fig. 1—The author's three-band vertical
antenna design. Operation is excellent on
75 and 40 meters, with fair performance
un 160.

Therefore, low resistance is important in
maintaining high efficiency.

We can easily see the relationship of
antenna conductor resistance to efficiency,
but not so obvious is the subject of ground
resistance. I do not want to start an endless
discussion on ground radials. There are
many hams and professionals alike who
view this subject as almost sacred. I’ll just
point out a few things and let you pass
judgment.

Most of the research on radial grounds
has been done in the area of AM broad-
casting. Here the very low frequencies used
{by our standards} penetrate several inches
into the soil. Ground conductivity at AM
broadcast frequencies is better than can be
expected over the same ground at HF. AM
broadcasters need to cover a relatively small
area around the antenna site with as strong
a signal as possible and they need to have
this type of coverage each day with varying
propagation conditions or local weather
changes. The broadcast signal then is
generated to reliably cover a radius that is
small in terms of the wavelength empioyed.

Amateur Radio stations specialize in
long-range communications. Here the
primary requirement is for a strong signal
at a great distance, Therefore, we want as
low a radiation angle as possible. A
reliable, repeatable communications path
is secondary. The radio amateur is not
normally so lucky as to be able to site an
antenna in an ideal location. He or she has
little control over the reflective and absorp-
tive characteristics of the antenna’s im-
mediate environment. For example, at-
tenuation through a brick wall is ailmost
negligibte at frequencies up to 2 MHz, but
at 30 MHz the same wall attennates the



signal by 2 to 5 dB depending on whether
the wall is dry or wet. As the signal frequen-
cy increases, its ground penetration is less,
and the ground conductivity losses increase.
In short, the prescribed 120-radial ground
with each radial at least 4 wave long is in-
consistent with the preceding observations
when dealing with signals in the amateur
bands and environment.

To be truly effective, a ground system
at HF should reach beyond the Fresnel
zone.” We are talking in terms of the visual
horizon and that is a big ground system.
The antenna must also be sited in
unobstructed terrain to reduce unwanted
signal loss because of absorption. A ground
screen under the base of the vertical located
just under the surface of the ground will
be as effective in most cases as the 120
radials discussed earlier. In those cases
where this proves insufficient, take heart;
nobaody else in your area, no matter what
they claim, will do much better. Poor soil
conductivity as far out as the horizon is our
worst enemy. | doubt many of us can
afford that big an antenna farm.

At this point you may be asking what is
so good about a vertical antenna? Well, in
spite of the inefficiencies already referred
to, the vertical is unsurpassed for long-haul
communications. Compared to the low
dipole most of us can erect in our urban
backyards, the vertical will deliver more
signal to a DX location. While it is true that
the dipole has higher gain than a vertical
referenced to an isotropic radiator, the
higher radiation angle nullifies the dipole’s
advantage over a DX path. On the other
hand, performance of the vertical at
medium distances will be poorer than the
dipole. So, for DX on the lower bands, a
vertical will do a better job than a dipole
erected at less than Y2 wavelength in height.

The BASIC program presented here will
help you design a loaded two-band vertical
antenna. It will also provide matching net-
work information to permit matching the
antenna o 50-ohm coaxial cable. If the
ground side of the circuit is laid out as sug-
gested, you will have an effective antenna,
A word of caution: If after erecting your
vertical you find that the bandwidih is
greater than 2 to 3 percent, be highly
suspicious of your ground. A poorly con-
ducting ground lowers the (} of the anten-
na and makes it broadband and inefficient
at the same time. It is the same principle
as in a tuned circuit. To increase the band-
width of a tuned cireuit, increase its series
resistance.

The Antenna

Before reviewing the program, I would
first like to share the design of my vertical
antenna, which is set up for three-band
operation. Fig. 1 shows the antenna guyed
by a single set of 3/16-inch-diameter nylon

'Motes appear on page 21.

Fig. 2—The vertical antenna base showing
insulator, TV mast section and coupler.

lines at the 33-foot level. A loading coil
1 foot long with an 8-inch-long coil wound
on the outside of a 2-inch phenolic pipe can
be seen at the top. Do not use PVC pipe
here. It has very poor performance at RF
and will cause the antenna to fail. Above
the coil is a 3/8-inch-diameter whip made
of a 10-foot-long aluminum rod, capped by
a whimsically placed practice golf ball; the
ball serves no practical purpose. Make sure
the end of the whip is smooth and rounded
to prevent corona discharge.

Fig. 2 shows the base of the vertical
antenna. The insulator is made of the same
phenolic tubing used for the loading coil.
The TV mast section is shimmed to fit the
larger ID of the phenolic tube by wrapping
it with fiberglass cloth impregnated in resin.
The coupler at the base is made of a
0.50-caliber ammunition box sitting on a
drain tile for support. The bottom of the
antenna is supported by a [ Y%-inch water
pipe driven into the ground.

The inside of the coupler box shows the
160-meter loading coil and matching

capacitors (Fig. 3). There is nothing
magical about the component selection.
The parts were retrieved from my junk box,
and the coupler was made from parts on
hand. For example, | did not have a
variable capacitor rated at about 1000 pF
at 15 kV, so I used an old trick—placing
an inductor in series with C3 and C4
{Fig. 4). The capacitors are surplus TV
high-voltage filters rated at 500 pF and
20kV. C3 and C4 are placed in parallel to
obtain the required 1000 pF, L1 adds
“negative capacitance,” otherwise known
as inductance, to trim the value of C3 plus
C4 to the desired value, This value is found
through experimentation to reduce the
SWR to 1:1 at the center of the desired fre-
quency range. Good engineering practice
demands that each component do at least
two jobs (Plasencia’s rule). L1 is also the
160-meter loading coil.

The matching network and antenna
loading coil (the one on the antenna) work
together to operate on the entire 40-meter
band and preselected portions of the 80-
and 75-meter band without changing taps
at the matching network. The taps are
made using alligator clips and are variable
only for use on 160 meters. By changing
the taps for 160-meter operation, the anten-
na now becomes a monoband antenna
working only on the selected frequency
range.

Barely visible in Fig. 3 are two no. 12
bare wires making connection to the
ground screen. The screen is approximately
10 feet in diameter. Fig. 4 is the schematic
diagram for the coupler box.

The Program

The listing in Table 1 is written for the
ApplN [+, but can easily be modified for
the Commodor®f 64 and TRS-80®.2 To
convert this program to run on computers
other than the Apple, several Apple-BASIC
statements must be changed. Fortunately,

Fig. 3—An inside view of the coupler box. The 160-meter Ioading coil and matching capacitors
are shown inslde the converted 0.50-caliber ammunition box.
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Tahle 1

1#  REM VER, 3.1 518 6GOTO 926
2§ CLEAR 528 END
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A4 CA = 17 * LY/ i( LOG (24 * L1 /D)) - L} * 8df iF R < SAPf THEN & w» .97
i1 o= tFZ YRS E34) T 818 IF K = ,97 THEN 838
356 L2 = INT (L2 * 38 + .5) S 1R g2 IF R = > 5EPH THEN X = .93
160 L1 oo INT {BL % 1F 4+ L.5) S L@ 83f K1 = K + P4
3T aCa* 1™ ~ A 84F RETURN
380 XC» L/ (6.28B * FL * C) B586 REM WIRE DIA. TABLE
a98 UH = XC / (6.28 % F1} 260  PRINT
4F8 UH = TNT (UH * IfF + .5) / 1EB 87¢ PRINT "ENTER WIRE DIA.FRCM TABLE."
LLF IP UH < = @ THEN 438 g  PRINT "GAUGE 3" TAR{ 1§)"DIAMETER": PRINT " #":
A28 GOTO 454 TAB[ 1#)°8.1285%: PRINT " 18%; TAB{ 18)
43 HOME : YTAB (B): HTAB {12): ENVERSE : PRINT "ANTERNNA TOO “g,lPL9": PRINT " 12"y TAR( 19)"R.48H6":
LONG. ": VUAB {12): HTAB (3): PRINT "PROGRAM IS FOR ANT.< L/4 PRINT " 14%; TAB( 18} "8.8641%: yrINT " 16"
WAVE ON F1= TAB( 18)"p.P5EE"
a4 FOR T = L TO SPFF: NEXT T:; NORMAL : GOTO 17 898 PRINT 1a%; TAB| 15)"H.B493":
450 BOTO 53K PRINT * 8P TRE{ LB)"E.HI2"
46F INPUT "TURNS/INCE =" ;WW 9gd PRINT

478 INPUT “ENTER DId. OF LOAD COQIL :";DL
48F A = DL / 2

A0 B = 8
58§ GosuB 1924

o1  GoOTO 338

97 REM CALCULATE MATCH TO 5§ OHMS,

934 PIL = 3.1415926
44F REM £2 MATCH

w

o ct o2 |
ANTENNA e ) f— e S0
~
BASE... 2 A - COAXIAL
I INPUT
u
- 2 FREQ, T4P5
BAND & B
« 3
—O \p qomrs| 1 4
N domo | 2 4
185 | 3 | N
1875 4 NIiC
€3 "[“ c4

these statements are only for output for-
matting and control. Key words to watch
for: CLEAR cicars the video screen;
HOME sends the cursor to the upper-left
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corner of the screen; INVERSE turns on
the Apple’s dark-on-light character set:
NORMAL returns to the normal character
set; FLASH turns on flashing characters;

Fig. 4—The schematic diegram of the

160-meter couplar box shown In Fig, 3-

Frequency coverage an the 40- and 75-meter

hands is as follows: 7.00-7.30 MHz and

3.80-3.92 MHz, respectively. Operation on the

40- and 80-meter bands is as foliows: 7.00-

7.30 MHz and 3.55-3.70 MHz, respectively, The

160-meter frequency is + 30 kHz. Limits ara

specified at a 2.2:1 BWR at the transmitter

input.

G1, C2---430-pF, 20-kV capacitor

(3, C4—500-pF, 20-kV capacilor

L1—2%-inch diam., i0 tumns per inch, 45 turns
total and tapped at 38 turns. (Radioklt, Box
411, Greenville, NH 03048, tel. 603-878-1033,
B & W no. 3031, $7.35.)

Jumpers A & B—flex braid or alligator clips.

VTAB moves the cursor to a certain row;
HTAB and TAB move the cursor to a cer-
tain column; PR#L turns on the printer,
and PR#9 turns the printer off.

Iines 15@-180 ask for the design center
frequency and the design maximum height
you wish to use. Also questioned is if the
top section will be made of wire, Here the
program calculates if' the lower portion of
the antenna will be resonant on F2 and
takes into account the k factor of the con-



VAR {11): HTAB (15): FLASH ; PRINT "% PRINTING *"

950 ¥2 = 984 / F2 1498 HOME : GOTO 1§

968 Q2 = 368 * (22 / Y2} 1548

978 G2 = 02 * (PT / LBH):G4 = 08 (G2} 1518 PRIAT CHR$(4)p"PRE 1"
988 RZ = (64F - (G4 * 198)) * (02 / 368) * 2: REM  RAD.RES, 15248

OF VERT. ANT,

PRINT " khk DESIGN POR A TWO BAND VERTICAL

ANTENNA, #+#n

99% R2Z = INT (R2 * 1§ & .5) / 19 1534 PRINT
18P0 22 = (B2 * S@) 7 SOQR (RZ * (5@ - R2)) 154§ PRINT "YERSION 3.17
IM1P Q2 = SQR {RZ * (5F - R2)) / (6.28 * F2): REM I 1558 PRINT
MATCH F2 1564 PRINT "DESIGN LOW PREQUENCY “:;#l;™ MHZ.”
128 Q2 = INT (Q2 * 188 + ,5) / 148 1%7F PRINT "DBSIGN DIGE FPREQUENCY ":¥2;" MHAE."
143% Q4 = 232 / (6.28 * P2) 158 PRINT "DRSIGN OVERALL HEIGHT ";H:" PRET"
1948 @4 = INT {(Q4 * Lg8 + ,5) / 148 1584 PRINT "LOW FREQ. SECT.HEIGHT ";5L2;" PHE"
1856 C2 = 1 / (6,28 * F2 * 22); REY ¢ MATCH 168 IF Q1% = "¥" THEN PRINT "LOW FREQ. SECTION IS
M6 C28 = STRS (C2 LNTENNA WIRE."
1678 M2 = VAL ( RIGHTS (C2%5,2H) 1818 IP Ql$ = "N" THEN PRINT "LOW PREQ.SECTION DIAMETER
1BBH C2 = VAL ( LEPTS (C25,4)) * 1F “ (6 - M2) "yD1;" TNCHEZ™
1g98 REM Pl MATCH 1628 PRINT "HIGH FREQ.SECT.HEIGHT "jLl;" FERED"
1188 ¥1 = 984 / F1 A 1638 PRINT "#4* INCLUDES COIL LENGTH *#®
1118 01 = 368 * (B / Y1) 164¢ TIF Q% = "Y" THEN VPRINT "HIGH FREQ.SECTION 1S ANTENNA
1124 G = 01 * (PI / 1801:63 = <08 (Gh) WIRE,"
113f BRI = (68¢ - {G3 * 198)) * (0] / 368) " 2: 165f IF (% = "N® THEN PRINT "HIGH FREQ.SECTION DIAMETER

REM RAD.RES, QF VERT. ANT,

":D;" INCHES"

1148 R = INT (RL * 1§ + .5} / 18 166§ PRINT "YGU SELECTED *A$"-MATCBING; "F1" MHZ."
1158 21 = (Rl * 58) / SR (R1 * (5§ - RL)) 1678 PRINT "COMPGNENTS ARE REPIGURED ACCORDINGLY."
1168 Q1 = SQR {RL * (56 -~ R1)) / (6.28 * F1): REM L MATCH Fl 168f PRINT "IDAD CULL INDUCTANCE ";UH;" UA*®
1178 QL = INT {(QL * 196 + .5} / 188 1698 PRINY "LOAD COTL DIAMBTER ":DL;® TNCHES"
1188 Q3 = 21 / (6.2B * Fl) 1788 PRINT "PURNS PER INCH "rWW
1108 Q3 = INT {Q3 * 198 + .5) / 188 1718 PRINT "NUMBER OF TURNS ";N
128F €L = 1 / (6,28 * ¥1 * £1): REM  C MATCH #1 172 PRINT "LENGTH OF COIL ™;B
1214 €13 = STR§ (C1) 1738 PRINT "RADIATION RESISTANCE "F1" MHZ.="RIp" OHMS™
1228 M4 = VAL { RIGHTS (C1§,2)) 1748 PRINT "RADIATION RESISTANCE "F2"™ MHEZ.="R2:" OEMS*
1238 €4 = VAL { LEFTS {C15,4}} * 1§ * (6 ~ M4) 1758 PRINT ™M MATCE 5§ OHMS; SHUNT FEBD WITH -"
124% PRINT "SBLECT TYPE OF SHUNT MATCH; "F1"™ MHE,™ 1764 1K A% = "C" THEN 178P
1254 INPUT "CAPACITOR CR INDUCTOR (C OR L) :":A$ 1778 IF A$ = "L® THEN l&gf
1268 IF A% = "C™ THEN 1388 1788 PRINT "MATCHING CAPACITOR "1™ MHEZ.» "C4;" [F"
1278 1F AS$ = "L* THEK 133§ 1798 GOTO 181§
1288 ZIF A% < > “CY TBEN 1250 1888 PRINT “MATCHING INDUCTOR "FL" MHZ.= "03;% DR°
1298 P A$ < > "L" THEN 125§ 1818 PRINT "MATCHING CAPACITOR "P2" MHZ.= "C2;" QIF°
1388 UB = UH 4+ QL 1LR2B PRINT " * OR %"
1318 GosUB 1928 1836 PRINT "MATCHING INDUCTOR "F2" MHEZ.= "Q4;7 UH"
1328 goro 138d- 184F NORMAL
1338 DA = OB - QL 1856 ON A = 3 GOTO 1a7¢
134¢  GOSUB 1928 1868 ON A = 2 GOTO 1368
1358 goro 13gp 1878 PRINT CHR${4);"PRE d": HOME : GOTO 1398
1368 PRINT 1884 PRINT : PRINT : PRINT
137§ INPUT "PRESS RHTURN TO CONTINUE.";C$ 1896 PRINT "WARDPV"
1389 HOME 1968 PRINT CHRS$(4):"FR# g"
135§ PRINT "INPUT CHOICE BELOW :™ 1918 END
1408 PRINT "REFIGURE ANTENNAR = 1™: PRINT "PRINT 70 1928 X = 1

SCRREM = 2": PRINT "PRINT HARD COPY = 3%; PRINT MEXIT 1938 FOR I = } TO 12

THE PROGRAM o 4~ 1948 H = 8QR {UR * {3 * A + 18 *+ B)) / 3
141§ INPDT M A 1958 8 = INT (N % 188 + .5) / 148
1428 ON A = 4 GOTO 146K 1968 B = INT (B * 188 + .5) / 1§f
1430 ON A = 3 GOTC 147§ 1978 B = N / W
1448 ON A = 2 GOTO 1485 1988 B = INT (B * 188 + .5} / 1pg
1458 ON A = 1 GOTO 149§ 1998 % = X 4 1

1468 HOME : GOTQ 19§68
1470 HOME : GOTO 1548
1488 HOME : GOTO 1548

2688 NEXT I
2618 RETURN

ductors, The k factor for wire is fixed in
this case since any wire likely to be used will
have almost the same factor. The total
height of the antenna in line 250 should be
at least 15% [onger than required for
resonance on F2. The reason for this is that
a top whip shorter than 12% costs dearly
in terms of reduced radiation efficiency at
F1.

Lines 340-40¢ calculate the capacity of
the top whip and figure the required induc-
tance for resonance on F1. The length and
number of turns to make the required
loading coil are calculated in lines 488-500.

Lines 920-1358 calculate the matching
components for a shunt match to 50 ohms.
The math is a bit unorthodox here, but it
is in the interest of simplification in a rather
narrow application.

The formuia most generally accepted to
obtain the radiation resistance of a
grounded vertical is exemptified in The
Radio Engineer’s Handbook, by FE. E.
Terman.? This publication features as much
information on grounded verticals as
anyone could ever use. The problem is that
the formulas apply either to antennas
shorter than @.1 wavelength or

¥4 wavelength and longer. The given
formulas include horrible integrals used to
solve for the size range of antennas most
of us are able to build. So I have adapted
Dr. Terman’s work into the formula shown
in line 986, It is simple to use, but works
ounly between almost zero length and about
140 degrees length, or a bit more than
V3 wavelength—good enough for amateur
use.

The program offers the option of a hard
copy or soft copy, as well as refiguring the
problem. Along the way you will be asked
to choose between a capacitive or induc-
tive match of the antenna. This gives you
the opportunity to use components from
the famous junk box every ham has in his
or her shack. Good luck fitting parts you
have to your version of my favorite low-
frequency antenna. See vou on the “*d¢”
bands!

Notes

"This is the area remote from the antenna
where a direct ray from the antenna at the
lowest possible angle strikes the earth
and reflects away from the antenna.

*The author will supply the computer program in
Apple ][+ on astandard floppy diskette Tor $15.
This includes the diskette, shipping and
handling charges. The ARRL and OST in
no way warrant this offer.

°F. E. Terman, The Radio Engineer’s Handbook,
Mew York: McGraw-Hill, 1943, Gh, 11, p. 792,
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The Product Review Process

How does a piece of amateur equipment get info the
Product Review column? Glad you asked!

is popular with readers, as evidenced

by the many comments and sugges-
tions we receive from ARRL members.
Although this membership service has
existed for more than 30 years, the policies
governing the review process change
periodically. ln August 1979, a QST article
described the process in detail,' Several re-
cent changes make the reviews more
responsive to members’ needs, and are
aimed at providing more timely informa-
tion on new amateur products and ensuring
the integrity of the process.

Who Performs the Review?

'The Technical Department at ARRL Hq.
s responsible for management of the
Product Review program. The Product
Review Editor conducts the program on a
day-to-day basis. Normally, the Product
Review Editor, together with other
members of the Hq. staff, selects equip-
ment for review, based on anticipated
member interest in the item, its uniqueness
and its contribution to new technology.
Suggestions from members for future
review items are always welcome, however.

Product reviews are written by licensed
members of the Hq. staff (with the excep-
tion of the Advertising Department),
Technical Advisors (TAs), Contributing
Editors, retired Hq. staff and members of
the Board. The reviewers are all volunteers,
but are assigned specific items for review
on the basis of technical expertise and
familiarity with similar equipment. Head-
quarters staff reviewers receive normal
compensation for writing the review, but
not for “‘on-the-air”’ time. If the review
equipment is supplied in kit form, the
reviewer builds the equipment on his or her
own time, usually at a location other than
the ARRL lab, and is allowed to keep the
equipment instead of being paid for writing
the review.

T he Product Review column in QST

Where Does the Equipment Come From?

In the past, ARRL accepted equipment
from manufacturers, distributors or im-
porters, who naturally are interested in

'Notes sppear on page 24.
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By Bruce O. Williams, WABIVC
Asgsistant Technical Editor, QST

having their products appear as soon as
possible in OST. We made every effort to
ensure that the equipment furnished was a
true production version, rather than a
prototype or “‘tailored’ version. In 1983,
in response to a Board directive, a major
change was made in the eguipment-
procurement method. Now, all equipment
for product reviews, except for some kit
items, is purchased off-the-shelf on the
basis of competitive bids solicited from a
number of deaiers. The purchase is made
with the understanding that the manufac-
turer or distributor will not be notified of
the purchase, When the equipment must be
procured from a manufacturer, the pur-
chase is made clandestinely, and then the
characteristics of the equipment are com-
pared to a randomly selected unit to verify
that they are typical. All source selection
and buying Is done through the ARRL
Purchasing Department.

What Does the Review Include?

The reviewer is charged with many
responsibilities. He or she must become
thoroughly familiar with the equipment
under review, be aware of the types of
problems that may be encouniered with
that equipment, and be able to operate the
equipment and assess the ease or difficulty
of operation. A reviewer’s first concern is
truthful reporting, and avoidance of per-
sonal preferences or opinion insofar as
possible, [t may be difficult for the reviewer
to be completely objective, however, and
usually there is some subjective criticism
in the review. The circuit analysis is directed
toward a general theory of operation, with
little description of commen circuitry. In
the case of new or unique circuits, more
complete descriptions are provided,
together with schematic diagrams or
simplified block diagrams. If the equip-
ment is provided in kit form, the reviewer
builds the item in strict accordance with the
manufacturer’s instructions, noting
problems encountered, such as missing
components, wrong or incomplete instruc-
tions and assembly problems.

if, during the course of the review, the
equipment malfunctions or fails to meet the
manufacturer’s specifications, we follow
the procedure that any buyer of off-the-
shelf equipment would to have the defect

cured. We return the eguipment to the
manufacturer’s warranty station for repair.
In addition, we give the manufacturer the
opportunity to explain or correct the faults
before continuing the review. The repair
turnaround time, cost and cause of the
defect are, of course, reported as part of
the review.

The first step in the review process con-
sists of a complete physical examination of
the equipment to establish that there was
no damage in transit. [f the equipment is
provided in kit form, the assigned reviewer
accepts the kit and the responsibility of in-
specting and inventorying the paris, and
building the item, Following completion of
the kit or the initial inspection, the equip-~
ment is turned over to the ARRL
laboratory for evaluation and testing. Here,
the measured performance characteristics
are compared with the manufacturer’s
specifications and FCC requirements. The
data are presented in standardized formats
showing the measured results and the
manufacturer’s specifications. For this
discussion, we will cover only some of the
tests used for receiver and transmitter
evaluation. Receiving equipment is tested
to determine minimum discernible signal
(noise floor), blocking dynamic range and
intermodulation distortion (IMD) dynamic
range. Transmitting equipment is tested to
determine keyving characteristics, output
power, spectral purity (spurious signal and
harmonic content) and IMD. Transceivers
are tested in both receive and transmit
modes. Numerous other tests are per-
formed as well, depending on the type of
equipment being reviewed.

Receiver Testing

Receiver test setups used in the ARRL
lab are shown in Fig. 1. Fig. IA shows the
setup for measuring minimum discernible
signal or noise floor. First the internally
generated receiver noise is measured on the
audio voltmeter, with no signal input. The
signal generator output, tuned to the
receiver frequency, is then increased until
a 3-dB increase in audio output is noted on
the audio voltmeter. This measurement in-
dicates the sminimum discernible signal
(MDS) that can be detected by the receiver.
it is defined as the signal that produces the
same audio output as the internally
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Fig. 1—HReceiver performance-test setups. {A) Test setup for measuring receiver noisa floor.

(B) Test setup for measuring receiver biocking perfarmance. (C) Receiver IMD performance test
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Fig. 2-~ARRL laboratory test setup for several power level transmitters or amplifiers.

generated receiver noise. In the case shown
in Fig. 1A, the signal-generator output is
— 127 dBm, the loss through the hybrid
combiner is 6 dB, and the step attenuator
is set at 4 dB. The noise floor can then be
calculated:

= ~127dBm - 6dB — 4dB
= —137 dBm (Eq. 1)

Fig. 1B shows the test setup for measur-
ing blocking (gain compression). Both
signal generators are used. One is set for
a weak signal (roughly — 110 dB), and the
receiver is tuned to this frequency. The
other signal generator is tuned to a fre-
quency 20 kHz away from the receiver
frequency, and the signal amplitude is in-
creased until the receiver audio output
drops by 1 dB. This measurement indicates
the signal level that can be tolerated at the
receiver input terminal before desensitiza-
tion occurs, In the example shown, the
signal-generator output is — 27 dBm, the
hybrid combiner loss is 6 dB, and the at-
tenuator is set for 0 dB. The signal level at-
the receiver that will cause gain com-
pression is then:

Noise floor

~27dBm - 6 dB
- 33 dBm (Eq. 2}

This can be expressed as dynamic range
when referenced to the noise floor that was
calculated earlier:

Blocking level

il

I

Blocking dynamic range

noise floor — blocking level
—137 dBm — (-33 dBm)
- 104 dB

i

([

(Eq. 3)

This is an absolute value, and would be
referred to as a blocking dynamic range of
104 dB.

Another significant receiver parameter is
the measure of the range of signals that can
be tolerated without producing spurious
responses. This evaluation is made with a
two-tone intermodulation distortion (IMD)
test. See Fig. 1C. Two signals of equal
level, spaced 20 kHz apart, are injected into
the receiver input. If we call these two fre-
quencies f1 and 2, then the so-called third-
order intermodulation distortion products
will be at frequencies of (2f1 — £2) and
(2f2 - fI). If the two frequencies are
14.040 and 14.060 MHz, the third-order
products will be at 14.020 and 14.080 MHz.
With the two signal generators spaced 20
kHz apart, the receiver is tuned to one of
the third-order product frequencies. A
measurement is made of receiver internal
noise with no signal input. The signal
generators are adjusted for outputs
of — 10 dBm, and the step attenuator is ad-
justed until the IMD product produces an
output 3 dB above the noise level as read
on the audio voltmeter. In the example, the
output of the generators is — 10 dBm, the
loss through the combiner is 6 dB, and the
amount of attenuation required is 40 dB.
December 1985 23
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Fig. 3—Typical HF transmitter spectrum
analyzer display. (See taxt.)

The signal level at the receiver input that
just begins to cause IMD problems is then:

IMD level = ~ 10 dBm — 6dB — 4048
= 36 dBm (Eq. 4)

‘When referenced to the noise tloor, this can
be expressed as a dynamic range:

IMD dynamic range
= poise floor - IMD level
= - 137 dBm ~ (—56 dBm)
= 81 dBm (Eg. 5)
Expressed as an absolute value, the IMD
dynamic range of the receiver is 81 dB.

Transmitter Testing

Transmitter testing in the ARRL lab is
done with a test setup as shown in Fig. 2.
As can be seen, different power levels re-
quire different attenuation schemes to limit
the power level applied to the spectrum
analyzer.

Fig. 3 shows a typical spectrum analyzer
display for a transmitter operating key
down on the 20-meter band. The pip at the
far left is generated within the spectrum
analyzer, and represents “‘zere’’ frequen-
¢y. The horizontali scale is 5 MHz per divi-
sion, and the vertical scale is 10 dB per
division, Moving to the right, the next tall
pip is seen at roughly 14 MHz, This signal
is the fundamental frequency, When the
spectrum analyzer is adjusted so the top of
this signal touches the top (reference} line
of the dispfay, all other signal leveis can be
referenced to the power of the fundamen-
tal. Moving farther right, the next signal,
at 28 MHz, is the second harmonic of the
fundamental. Its level is 65 dB down from
the fundamental. Even farther to the right
is the third harmonic, at 42 MHz, which
is also 65 dB down. These signal levels are
typical of a well-designed multiband rig.

The test setup shown in Fig. 4 is used for
transmitter IMD testing. Two equal-
amplitude, but not harmonically related,
audio tones are fed into the transmitter. {In
the ARRL Iab, we use 700- and 1900-Hz
tones.) The transmitter is first adjusted for
rated PEP ouiput using just a single tone,
then the single tone is replaced by the two
equal-amplitude tones, and the two-tone
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generator and microphone level are ad-
justed for best IMD performance while
rnaintaining each tone at a level 6 dB below
the top line (PEP output). Fig. 5 shows a
typical two-tone display. Responses other
than the two individual tones near the
center are distortion products; third-order
products are down 34 dB, fifth-order
products are down 38 dB and seventh-order
products are down 46 dB from the PEP
output. The individual tones are 6 dB below
PEP output because they are displayed as
two discrete frequencies. For more infor-
mation on these test procedures, see the
ARRL Handbook.? A more detailed
discussion of the use of spectrum analyzers
in testing appears in August 1979 OQST.°

How Long Does All This Take?

It would be ideal if we could have a
Product Review ready for publication con-
current with the release of an item of equip-
ment for sale. Normally, a review takes
from four to six weeks in the evaluation
and writing process—longer if the equip-
ment is in kit form or if a failure occurs
during testing. The publication processing
time may extend an additional two to three
months, and sometimes an item scheduled
for publication gets burnped because of
space limitations. This means it may take
six months or more for a Product Review
article to appear in print.

What Happens to the Equipment
after the Review?

Equipment used for reviews may be re-
tained at ARRL Hg. if it is needed for use
in the lab, or it may be sold to anyone in-
terested, on the basis of competitive sealed
bid. Equipment in kit form is usually re-
tained by the reviewer. Equipment is
retained at Hq. for at least 30 days after
publication of the review in QST. After
that, 2 minimum bid is established and in-
vitations to bid are published in QST.
Anyone interested in purchasing the equip-
ment may submit a sealed bid to Hq. within
27 days of the bid posting. The opening
date for bids is always seven days after the
closing date, and no bids postmarked after
the closing date are considered. In the case

Wik

Fig. 5—Spectrum analyzer display showing
the result of a two-tone test of an 558
transmitter. Each harizontal division is 1 kHz,
and each vertical divislon is 10 dB.

establishes the successful bid.

Is Information on Upcoming Product
Reviews Available?

We treat all unpublished Product Review
material as proprietary. We will not divulge
information on the performance of an item
unti! the review is published in QST. We
do not give preview copies or specific con-
tents of a review to anyone outside the
ARRL Hgq. staff. This means that manu-
facturers and distributors are generally
unaware that their equiptnent is undergoing
the Product Review process until the results
of that review are published.

We hope this brief description of the
current review process will help you under-
stand why vou can’t always have a
published review available when you're
ready to buy that new equipment.
Remember, however, that many of the Hg.
staff are actively involved in this important
service, We gare continually trying to
upgrade the procedure, improve the quality
and provide more timely information
through the Product Review process.

Notes

1. Bartlett, “Anatomy of a Product Review,”
(ST, August 1979, pp. 22-23.

M. Wilson, ed., The 1886 ARRL Handbook
(21*'l_e5\.5ington: ARRL, 1985), pp. 2545 through
5-

3. Flusdmve, “Spectrum Analysis—One Picture’s

of identical high bids, the earliest postmark Worth A ...,"” QST, August 1979, pp. 15-21,
TWO ~ TONE
AUDIO GENERATOR
! SPECTRUM
TRANSMITTER AT TENUATOR ANALYZER
Fig. 4—Test setup used for measuring IMD performance of transmitters and amplifiers. BEE]




The Super ACadapt
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It may not be the wiimate ac adapter, but it takes the
place of a good many of them!

y station has several low-voliage,
M battery operated devices, all of

which I once powered with ac
adapters to keep from going broke buying
batteries. My big problem was finding
enough ac outlets in the shack to accom-

By George Murphy, VE3ERP
P.O. Box 759, Alliston, ON LOM 1A0

modate all the adapiers! To solve the
problem, I built this handy little device.
Now my junk box is richer by several ac
adapters and a nice assortment of cube
taps, extension cords and power bars, and
there has been a drastic defoliation of the

jungle of wires at my operating position.

Fanction

The Super ACadapt functions somewhat
like the main power panel in your house,
it has a fused high-voltage main entrance

e — —— — A —

L/

v —— v— m—— — —

Flg. 1—Full-size front-panel template.
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Fig. 3—Super ACadapt schematic dlagram
{see below}). Part numbers in parenthases are
from Radio Shack.
|+ S L L L C1—4T004F, 35V electrolytic (2721022),
+ + + 2, G3, C4—0.01-uF tantalum (272-1432).
e = 5, 8, CT—1.0-uF tantalum (272-1434),
+ + q D1, D2—1N5400 (278-1141).
DS1—Red LED {276-022).
- + F1—=0.5 A (270-1241).
+]4+ L]+ |+ 1+ |4 F2, F3, F4—15 A {270-1243),
+ A + J1-112, incl.—Phono jack (274-348).
* + +|+]| [+ &t + ¥4 M1—Voltmeter, 0-1 mA, 85-chm internal
+ E + resistance (270-1754).
P1-P3, incl.—Normally open push-button
-+ switch {275-1547).
+ R1—G80 ohm, ¥2 W.
| R2-R5, incl.—24.8-in, no. 22 solid hookup wire.
R6-A8, incl.—220 chm, 4 W.
. RO-R11, incl.—5-k0 trimmer potentiometer.
Py ' R12, B13—15 k@, 2% (sea text).
e 4 +r I+ R14—10 ohm, 10 W (271-132).,
® © $1—DPDT toggle (278-348).
] + i+ $2--2P, 8-position rotary (275-1386).
T1—25.2 ¥V, CT, 2.0 A (273-1512),
£11-U3, incl.—LM317T voltage requlator
{276-1778).
Fig. 2-~PC-board pattern. 1--cabinet (270-253}.
1-«fuse holder, panel mount (270-362),
3—tusa holders, in line (270-1238).
1—knab {274-415).
-
Ft
Eﬂ‘:&-a S8 | T ol R2 &3
.54 DN AAAA
s W7V AC : . Q.034 0.034
{ .)_r;\? 880 2 R
D2 £
+ /4
4700 uF H= G
:,,W“;J; D%
3B [-T3
ok A
© wa S0 0.034
- oW
Ea e EXCERT A% INDICATED, DECIMAL
YALLDES OF CAPAGITANCE ARE
N MICROFARADS ( oF ) GTHERS
ARE IN PICOFARADS ( pF OR axF Y,
RAESISTANGES ARE IN OMMS:
h = 1000, M = 1000 000.
Ui-43
PN Y
H et
i O ouT U3
— LM3TT
ey Y R13
ag) i Bk ez0 L
J 2% R eT
Vout VOLTS I :
uF
YOLTS OUT brred
miz _]a. {o 40
2% 1 o
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split into fused branch circuits that are ad-
justable for either high or low voltage. As
in your house wiring, the total fusing of the
branch circuits exceeds the capacity of the
entrance fusing, on the premise that the

26 US=

total branch circuit load at any time will
rarely be sufficient to blow the main fuses.

The unit features adjustable voltages,
and provides monitoring of both voltage
and current for each branch circuit as weil

as for the main entrance, A 12.6-V, 2-A dc
supply is split into three 1.5-A branch
cireuits, each adjustable from about 1.2 to
14 V. I have found the unit to be more than
adequate to power two keyers, two tape



Fig, 4—Component side of circult beard showing parts locations.
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Fig. 5=—Full-size paitern for new meter face.

recorders, a QRP rig and various computer
peripherals. It also feeds a trickle charger
for NiCd batteries.

[ live in a small town, far from any major
source of parts, so I designed this unit to
be built entirely from Radio Shack parts.

The Circuit

The circuit consists of a single rectifier
feeding three, separate, regulated power
supplies. It is essentially the circuit shown
on page 125 of Getting Siarted in Elec-
tronics, by Forrest M. Mims (RS 276-5003).
Meter monitoring has been added to this
simple circuit. That’s all there is to it.

Construction

The front-panel layout is the only thing
critical in constructing this unit (if you in-
tend to use the circuit board shown). The
circuit board is supported by its wiring to
the front-panel mounted components. 1
recommend using the full-size front-panel
template shown in Fig. 1 and the circuit
board layout in Fig. 2 to aliow direct con-

nection of the circuit board to the front
panel.

Circuit Board

The PC board pattern, shown in Fig. 2,
physically matches the front panel to
eliminate as much extraneous wiring as
possible. To reproduce this type of board,
[ photocopy the pattern onto a self-
adhesive mailing label, stick the label onto
a precleaned blank circuit board and cut
away all the lines with an X-Acto® knife.
After etching the board, 1 use a center
punch to dimple the board wherever a hole
is required (indicated by a ** + '’ on the pat-
tern). Then I remove what remains of the
label and drill the holes. An added benefit
of this type of pattern is that not much
copper is removed, so it etches quickly and
vou can get a lot of boards from one small
bottle of stchant.

If you can’t find a mailing label large
enough, go to your local art and drafting
supply outlet and look at their stock of
pressure-sensitive, self-adhesive products.

SUPER ACADAPT

AMPS A AMPS B
TOT. AMPS

VOLTS iN
+
ON
+ + o+ +

Fig. 6B—Full-size meter function switch
pattern,

One excellent material is a very thin,
transparent film designed to be applied to
engineering and architectural drawings. It
comes in §%4- x Il-inch sheets and can be
run through most office copiers.

- The schematic diagram and parts list for
the unit are shown in Fig. 3. Parts
placement on the ¢circuit board is showin in
Fig. 4.

Meter Details

A new meter face, shown in Fig. 5, must
be installed in the Radio Shack meter. The
plastic meter cover snaps off easily, and a
photocopy or a tracing of Fig. 5 can then
be glued to the meter face. If you cut the
new face carefully along the fines at the
bottom, it will seat accurately on the meter
casing. When the glue has dried, trim the
sides and top flush with the meter edges,
and replace the plastic cover. The four
shunt resistors—R2, R3, R4, and R5—are
simply lengths of hookup wire. The length
shown is the total length of each shunt,
including the meter jumpers on the circuit
board and the short leads from the board
to the meter. The shunts can he tightly
coiled, or you can wrap them around
themselves and the leads going from the
board to the rear panel jacks, as 1 did. Two
2%, 15-kilohm resistors are required. One
comes with the meter-—-measure iis
resistance with an ohmmeter, then go
through vour junk box until you find
another that tatches it within about
20 ohms. Panel layout for the stx-position
meter function switch is shown in Fig. 6.

Circuit-Board Mounting

The circuit board is supported entirely
by its connecting wiring to the front panel.
Fused no. 20 AWG solid bare wire for this
wiring, which resulted in a rigid installa-
tion. To remove the board for servicing it
is only necessary to cut or desolder the two
meter wires, then remove the switch and
push-button nuts. The whole assembly can

Decomber 1985 27



g RHETEE Y Y

i
i

Fig. 7—Vlew of rear panel showing three sets of four output jacks.

Fuse F1 is shown on the right.

be removed as a unit. I mounted the front-
panel components first, soldered wire ex-
tensions to their contacts, then threaded the
board onto the wires and soldered them.
If you make all the extensions stightly dif-
ferent in length, it is casier to thread them
into the board one at a time rather than all
at once.

Heat Sinks

I mounted the three regulator 1Cs
right on the circuit board without heat
sinks. My unit is used only with inter-
mittent loads, none of which exceeds about
100 mA, and the regulators barely get
warm. 1f vour unit will be used for heavier
loads, you might want to fashion some
heat sinks out of scrap aluminum and

Fig. 8—Top view of cabinet showing G1 and R14 mounted on tie

strips next to the transformer.

bolt them to the regulators.

Qutput Cables

I cut in half a few audio cables with
phono plugs on ¢ach end and installed con-
nectors on the cut ends to match the various
devices in my shack. [ made masking-tape
labels for each end, identifying the voltage
for each cable to remind me not to plug
12 V into a 1.5-V device. (1 blew a few
transistors before I thought of the labels!).
Fig. 7 is a view of the rear panel of the unit,
showing the 12 output connectors. Fig, 8
shows the general layout of components in
the cabinet.

Superfluous AC Adapters
Don’t throw them out or give them

away. The next time vou build a low-
voltage project, use one as a power supply
built into your gadget. Use the same basic
circuit as the Super ACadapt, mount the
adapter on the circuit board with a little
epoxy glue, add a few resistors and
capacitors, and you will have an inexpen-
sive regulated power supply good for
several hundred milliamperes.

Conclasion

The Super ACadapt is a small but useful
addition to any shack. It tidies up the place
and provides a source of three variable,
regulated dc voltages. Besides, what true
ham can resist a neat little box with a meter,
switches, push buttons and a function that
is tnysterious to the uninitiated?  @H¥%]

Strays X

1 would like to get in touch with. ..

{.] anvone with a service manual for a
Galaxy V Mark I1. Hal Wilson, WBIFNN,
RR 8, Box 427B, Evansville, IN 47711.

i} anyone who has assembly sheet no., 2
for shortwave receiver Conar Model 500
from the National Radio Institute Train-
ing Course. Ray Farmer, WA4EVS, 516
Chestnut St., Corbin, RY 40701.

-1 anyone with information on the type of
coax connectors used on the slide mounts
manufactured by USDC Quality Elec-
tronics. Paul Sturpe, W3GQ, 220 Wessex
Hills Dr., Coraopolis, PA 15108.
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Next Month in QST

January QST will provide you with timely, useful information, whatever your in-
terests. Amateurs searching for the perfect picture will want to scan the se-
cond part of a discussion on the hardware and software approach to an IBM® PC-
originated SSTV system. Sightless—and sighted —hams will enjoy two construc-
tion projects: an audible SWR tuning accessory and a one-hand keyboard keyer.
Amateurs interested in handling traffic will find some helpful hints on organiz-
ing a station to get the most out of operating skills. Gontesters will find write-
ups on the September VHF QSO Party Resulis, the ARRL DX Awards Program
and the Novice Roundup. Long-range planners should take note of the 1988
ARBAL calendar of major operating events and conventions. And finally, all hams
will be interested in the latest information on license renewal, frequency alloca-
tions and power limits.



e Under Construction

The Ham-Radio Test Bench

Part 2: A workbench, alone, is not sufficient for most amateur-
project needs. Homemade or commercial test equipment is
essential for routine work. Here are some thoughts about setting

up your test bench.

By Doug BeMaw, W1FB

ARRL Contributing Editor,
P.O. Box 250, Luther, M| 49656

equipment? The pros and cons in

this matter are numerous. Some
amateurs believe that acceptable test gear
is too complicated to build, Others are con-
vinced that commercial test apparatus is
too costly for the ham radio budget. Both
points of view are debatable from a prac-
tical and philosophical outlook. We might
ask, “*Is it proper to pay $1500 for a
transceiver, but object to a $30 outlay for
a YOM?" It depends on where we place
our priorities. Conversely, should we
operate with a $40 homemade rig, but
spend $1000 for an oscilloscope?

I believe the answer lies within the ob-
jective thinking of each amateur. First,
what does Amateur Radio mean to vou?
Are you into the pastime purely for com-
munication with other hams, or do vou
wish to learn the fundamentals of the
hobby so that you can build your own
equipment? Obviously, no one needs a
well-defined workshop if he or she simply
boxes up a defective commercial rig and
ships it out for service work when it fails.

This reminds me of a sad testimonial 1
heard on 75 meters recenily: One amateur
said to the other, ““Gosh, my rig has low
nutput power on 20 meters, so I'm shipping
it to Milwaukee for repair.”” He went on
to say, “P’m really lucky, because I still
have the original factory cartons for
shipping it out!”” When asked by the other
chap if he had tried to adjust the trimmers
that would provide correct tune-up on 20
meters, he replied, **No, I’m afraid to fool
with the rig.”

There is no doubt that this type of
ham has no need for a workshop! But
those of you who have the old-time
amateur spirit may benefit from this
installment of our new (JST series. Some

S tore-bought or homemade test

of us fondly refer to ourselves as
“homebrew freaks,”” so please refrain from
calling us “‘appliance operators!”

How Flaborate Must Our Bench Be?

Most hobbies are the same, respective to
money invested. Excellent pictures can be
taken with some $50 cameras, but many of
us tie up a lot of **bucks’’ (perhaps $2000)
in cameras and allied equipment, The same
is true of hi-fi equipment and computers.
The added expense makes it possible to do
mote than basic things in a hobby, but
perhaps the end result is the same as it
would be without the extra ““goodies.”

I think we can all agree that hobbies are
supposed to be fun, and that greater enjoy-
ment results when flexibility is added
through the implementation of those
‘‘extras”’ that we might otherwise do
without. Surely, Amateur Radio fits that
description, Therefore, our collection of
test gear will be proportional to our depth
of technical interest and ability to justify
the added expense for a wide array of test
gear. You must face this issue and seek

your own answers to the “*‘completeness’’
of your test bench.

The Most Basic Lineup

It is prudent these days to purchase some
items of test equipment. A good example
is the volt-ohmmeter (VOM). It is unlikely
that any ham could build a VOM for the
same or less money than an imported unit
would cost. I've seen sale-priced small
VOMs going for as little as $10. True, they
don’t have much to offer by way of readout
resolution and scale range, but they are ade-
quate for most amateur needs. Furthermore,
few of us would be willing or capable when
it comes to creating an accurate meter scale
for such an instrument. Bottom line: Buy
a2 VOM within your means. Most of the
units in the $30 to $50 range are fine for the
bam workshop, Many high-quality, second-
hand VOMs or VTVMs are available at flea
markets, 5o stay alert at hamfests!

A choice needs to be made between a
VOM and a vacuum-tube voltmeter
(VTVM) or field-effect transistor voltmeter
(FETVOM). How do these instruments
differ? They are capable of making the same
basic measurements (ac and dc voltage,
resistance and, in some cases, current).
Either type of meter may include a decibel
scale as well. So, in terms of utility, the
VOM and VIVM or FETVOM can do the
same basic job. The principal performance
difference relates to the input impedance of
the two styles of instrument—VOM versns
VTVM (or FETVOM). The former has a
refatively low terminal impedance, which
means that the measurements we make in
high-impedance circuits (voltage) may pro-
vide inaccurate readings. This is caused by
the low-resistance meter loading the sensitive
circuit and changing its operatmg
characteristics. The VTVM has a high in-
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Fig. 1—The gircuit at A is suitable for RF
power levels of 2 W or less. The dummy load
at B will handle 10 W of RF power. illustration
¢ shows one of the end plates for the ioad at
B (ses text).

put impedance (megohms}, so when the test
probes are attached to a circuit point,
loading is not a matter of concern, and the
readings are quite accurate. The VIVM or
FETVOM is more suited to use with an RF
probe than is the YOM, since most RF
probes are designed for application with a
high-impedance voltmeter. If vou’re in
doubt when buying vour first VOM, go for
the VTVM or FETVOM. An RF probe of
the type described in most editions of the
ARRL Handbook will be a valuable ac-
cessory for your meter. [t can be used to
measure RMS values of RF voltage, thereby

permitting you to do signal tracing and
power measurements by means of P(watts)
= B%R, where E is in volts and R is in
ohms.

A 50-chm dummy load is needed in all
workshops (and ham shacks!). If you plan
to experiment with high-power equipment,
a commerciai 1-kW load is perhaps your
best choice. Homemade, high-power loads
are often expensive, and the task of finding
the large noninductive resistors can be
frustrating. I use an inexpensive can type of
dummy load in my Jab. For periods of sus-
tained high-power testing, I place the load
in a bucket of water (keep the top cover and
relief valve above water) to ephance the
cooling.

Most of my homemade equipment
operates at 10 W or less of power output.
1 find that home-constructed dummy loads
are fine for this application, and they are
inexpensive. Fig. ! shows how to make a
dummy load of this variety. The unit may
e operated as an air-cooled load, or you
may install it in a small can (filled with
mineral oil) to increase the wattage rating
slightly.

Fig. 1A shows a 2-W, 50-0hm load that
is suitable for many QRP rigs. Although a
pair of 2-W resistors is used, the safe
dissipation rating is half that value, or 2 W.
{ use a phono plug as a connector for this
dummy load (see Fig. 2).

A 10-W, 50-ohm load can be built by
placing twenty, 1000-ohm resistors in
parallel {Fig.1B). Single-sided PC board is
used as the end plates to form a resistor
“sandwich’’ (Fig. 1C). The resistor bodies
are snugged against the end plates to
minimize lead lengths. This aids in reducing
unwanted inductive reactance, which could
spoil the load performance at 28 MHz and
higher. This 10-W load can be upgraded to
20 W if it is immersed in mineral oil. Non-

" inductive carbon-composition resistors are

required for both dummy loads. You need
not buy 5% resistors for these units unless
high accuracy is desired. Chances are that
the spread of values for 10% resistors will

EVERYONE
NEEDS A
DUMMY, ..

h

AT

HEY, DON'T

cRLL ME
NAMES!H

net you a load that is very close to
50 ohms. Loads for higher power levels can
be made by using 2-W resistors and by using
more resistors in parallel to obtain the
desired 30 ohms. For example, forty
2000-ohm, 2-W resistors in parallel will yield
a 50-ohm, 40-W dummy load, air cooled.

Other Basic Gear

An “old standard’’ around the workshop
is the dip meter. We knew these as “‘grid
dippers” in bygone days. Now, the term
““dip meter’ fits the description of tube or
solid-state dip meters. In some ways, a
vacuum-tube dipper works better than does
4 modern solid-state equivalent. Not only
will its oscillator generate a more powerful
signal, but the dips observed on the in-
dicating meter are generally deeper.

What can you do with a dip meter? First,
it can serve as a signal source for casual
testing. It may be used also as an absorp-
tion wavemeter when checking the frequen-

Fig. 2--The 2W dummy load of Fig. 1A is shown at the rignt. The dummy load of Fig. 1B and C is at the left.
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cies of transmitter or oscillator stages.
Perhaps the greatest use comes when we
need to check the resonant frequency of a
tuned circuit or antenna, I've seen some
used dip meters at hamfests for as little as
$10. A homemade unit (see Handbook) may
cost slightly more, depending on the size of
your junkbox,

A laboratory type of dc power supply is
needed in vour shop. It should have an
output voltage that can be varied from 0 to
18 V for most amateur experiments. The
supply should be regulated, and a current-
limiting feature is desirable. A current rating
of 1-A minimum is suggested. A homemade
de power supply should be inexpensive and
easy to build. Solid-State Design for the
Radio Amateur (ARRL) (out of print) has
a chapter that covers practical power
supplies and their design. In Heu of a
regutated power supply, you may use a 12-V
motorcycle or automotive battery in
combination with a trickle charger.

Toward Elaboration

The previous rundown represents a *‘get-
by’ setup for a ham workshop. It can be
argued that my recommendations are too
shallow, but [ was able to survive nicely for
many years with the equipment just
described.

Perhaps the first item to consider for an
expanded test setup is the oscilloscope. In
order to make a wise choice we need to
know something about scope performance.
Scopes, like most modern ham rigs, are
available with countless ““bells and
whistles.”” These extra features are an asset
to a lab engineer or technician, but aren’t

required for most of our amateur testing.

My first consideration has always been
the bandwidth of the scope. The rated band-
width tells us at what upper frequency Hmit
the scope no longer produces accurate, well-
defined traces on the display tube. You may
still be able to obtain a sine wave on the
display, but its indicated amplitude at some
frequency above the rated bandwidth will
be less than the true amount. The trace may
also be fuzzy. The greater the bandwidth,
the more the unjt will cost. For most
amateur work I suggest a 30-MHz scope. It
would be nice to have a 1000-MHz scope,
but I can’t afford one! A scope with a
resiricted bandwidth will not reveal high-
order harmonics in the waveform being
viewed. You may see what looks like a pure
sine wave, but in reality it may be terribly
distorted with harmonic energy. I recently
purchased a used single-trace scope with a
15-MHz bandwidth for $25. I have seen a
number of older scopes for sale as low as
35 at flea markets, and the sellers assured
me they were in working order.

Another important performance feature
is “‘triggered sweep.” Without this
characteristic, the waveform being viewed
may wander all over the face of the display
tube. Also, the greater the sensitivity of the
vertical amplifier in the scope, the better it
will be for measuring low levels of ac and
RF voltage,

What might you do with a scope? Well,
they are invaluable for checking waveform
purity and amplitude (assuming you have
a scope that is calibrated, or if you have an
external scope calibrator}). They are useful
for checking the wave shape of a keyed car-

YEONH--BUT
(CackLE!N)
IT worke!

rier when looking for proper shaping or the
cause of key clicks. You can also check your
transmitted SSB signal for unwanted flat-
topping. An oscilloscope is perhaps the most
important instrument we can use for signal
tracing and general troubleshooting in
recejvers and transmitters. We can check the
gain or loss of an amplifier, and we can
determine if spurious energy is present on
a waveform.

The uses for a scope are many; it is an
instrument you may wish to add to your
shopping list. It would be wise, prior to
selecting your unit, to consult a friend who
is familiar with oscilloscopes.

Additional Gear

A laboratory-quality signal generator is
highly useful in the amateur lab. There are
a number of good-quality older commercial
units available as surplus. The military-
surplus URM series of generators are ex-
cellent also. Whichever instrument you pur-
chase, be sure it has a calibrated attenuator.
Without this feature, you cannot make
meaningful assessments of receiver
performance.

A second-hand Q meter is another luxury
in which you may wish to induige. Make
certain the unit works before buying it! A
I¢sistance, capacitance, inductance (RCL)
bridge is also a useful addition to the
advanced ham test bench.

Homemade Test Apparatus

We alluded earlier to the building of
homemade equipment for the lab. To that
end, I'd like to refer you to Solid State
Design for the Radio Amateur, 1t is rich in
simple instruments you can build at low
cost. The ARRL Hondbook also contains

<considerable data on the same subject. QST

contains numerous descriptions of test gear
vou can build at home, if vou have access
to back issues of QS7, check the annual
index for each year (December issue) for a
list of these circuits. Back issues or
photocopies of QST articles are available
from the ARRL at reasonable cost. Your
local library may have a file of OST and
ARRL books; don’t overlook your library
as a reference source.

In Sammary

No single article on this subject can ap-
proach completeness. It is likely that your
workshop will contain the test equipment
you feel is important for your projects. You
need not start with a ““bang’’ by buying or
building every item vou conceive as essen-
tial. Start small and grow, but please do
consider heating an iron and building
something vou can view with pride, T would
like to encourage you to attempt repairing
your own commercial gear rather than
capitulating and shipping vour gray or black
box back to the factory for maintenance,
Amateur Radio will be more rewarding if
you become involved in the technical aspects
of the pastime along with the operating
facet, i1 £ 3|
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The W6RYX Antenna

A ground-plane, phased, 90° corner reflector.
By Norwood J. “Pat” Patterson, WERYX

Radio Engineering Co.
P.0. Box 420, Santa Ynez, CA 93460

Francisco, 1 saw the statement,
“Find a need and fill it,”” displayed

on a large, pink, concrete-delivery truck.
“This made a profound impression on me.
When Dawn, KB6CJJ, and I moved to
the Santa Ynez Valley, 150 miles north of
L.os Angeles, we found a big ‘need” for
amateur communications. We invited the
35 hams who live in the valley to our home
for a get-acquainted barbecue and formed
the Santa Ynez Valley Amateur Radio
Association. We discussed the need for an
amateur repeater to serve the valley during
emergencies and to provide communica-
tions for other functions such as Danish

S averal years ago, while living in San

Days in Solvang, Old Santa Ynez days, -

Lompoc's Flower Festival, the Santa Maria
Elks’ Rodeo and Queen Festival, and the
100-mile bike races each year.

We explored using a 2-meter repeater,
but Santa Barbara’s experience with
repeaters located on Santa Ynez Peak
showed interference from mobiles transmit-
ting on hills and mountains in the Los
Angeles area. One-sided conversations
from mobiles operating into the WB6BIM
repeater in Los Angeles are very common
on the N6ZF machine in Santa Barbara
because of close proximity and use of the
same frequency, 147.00 MHz. With such

2-meter congestion in the area, we decided
to use 220 MHz.

A coordinated frequency of 224.04 MHz
resulted in duplicating the frequency of
W6VIO in Los Angeles. To aveid in-
terference problems, we decided to install
a directional antenna system that would
reduce radiation toward W6VIO and
severely attenuate any signals coming from
the Los Angeles area. Antenna criteria in-
cluded a 3-dB beamwidth of 160° from
southwest to northeast, and elimination or
severe reduction of radiation toward Los
Angeles and the mountainous, unpopulated
area to the east.

We obtained a high antenna site in the
mountains east of Santa Ynez Valley. Trees
and small scrub oaks on the site dictated
an antenna height of 35 feet. My wife,
Dawn, arranged for the donation of a
damaged light standard. Replacing the
lower three feet with a new base and ex-
tending the top with a 2-inch-diameter,
10-foot pole provided the needed 35 feet.
The refabrication was organized and super-
vised by my son, Sherwood, WD6FZQ,
and done by various hams in the club.
After these modifications to the mast, Ed
Putnam., WBEAWQ, and his crew began
their work. The hole was dug, concrete
mixed and poured on location, and

mounting bolts for the base were aligned
with meticitlous accuracy so the pole would
stand vertical when installed.

Antenna Design

After considering various directional
antennas, we concluded that a 90° corner-
reflector antenna would best meet the need.
I designed the antenna and supervised its
construction. My son performed the testing
to determine its proper operation. The
W6ERYX corner reflector antenna consists
of a Vi-wavelength, folded radiating
element bisecting the vertex angle between
two flat-plane reflecting sheets. Most
corner-reflecting antennas use a balanced,
half-wave dipole antenna as a radiating
element. Review of the references, listed at
the end of this article, indicated that a con-
ventionally designed 220-MHz corner
reflector would be of considerable size.
Changing the radiating element to &
14 -wavelength with a ground plane would
reduce the vertical size of the antenna by
half, and at the same time reduce the feed-
point impedance by half.

‘Fhe references gave antenna resistance
curves for the corner reflector with a half-
wave, balanced dipole antenna, but no im-
pedance curves for a ‘4-wavelength,
ground-plane corner-reflector antenna. To
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Fig. 3—Antenna return-loss measurement for
a single 90° ground-plana folded-maonopole
corner reflector. The center frequency was
222 MHz. Vertical divisions are 10 dB each;
horizontal divisions are 2 MHz each,
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Flg. A—Antenna return-loss measurement for
two 90° corner reflectors with folded
monopole radiating elements, spaced 286°
apart and fed in phase, The center frequency
was 223 MHz. Vertleal divigions ars 10 d8
aach; horizontal divisions are 1 MHz each.

Table 1

Conversion of “Voltage-Ratio Method”
Decibel-Difference Readings To SWR

48 VSWR dB VSWR
1 17.41 iT 133
1.2 1450 18 1.29
14 1243 19 1.24
148 10.90 20 122
1.8 966 21 1,194
2 8.73 22 1170
22 71.94 23 1153
24 729 24 1,138
28 673 25 1,120
28 6268 28 1105
3 5.85 27 1.093
35 503 28 1.083
4 4.42 29 1074
45 395 30 1066
5 357 31 1.088
55 3.2 32 1.0%1
8 3. 33 1048
65 2380 34 1.041
7 282 36 1.038
75 246 38 1.082
8 2,32 37 1028
85 220 38 1.027
) 210 39 1023
.5 2.0 40 1,020

10 ig2 42 1.8

1 1.79 44 1,013

12 1.67 46 1.010

13 1.68 48 1008

14 1.50 50 1.008

15 1.43 55 1,004

16 137 80 1.002

determine proper spacing and impedance,
the base impedance was calculated, using
image antennas for the analysis. The results
are plotted in Fig. 1. Eqgs, 4, 5 and 6 give
gain of the antenna, pattern, and base
impedance as a function of spacing.
(Equations appear in the Appendix.) Refer
to Fig. 1. The base impedance was
calculated using a folded-monopole

antenna with equal-diameter elements. A
spacing between vertex and radiating
element of (.23 wavelength will give a
50-0hm base impedance with substantially
zero reactance. The impedance step-up
ratio (1) is 4:1. Conversely, if a single-
clement radiating antenna were desired, the
values shown in Fig. I would be divided by
four {both resistance and reactance). For
example, at approximately 0,23 wavelength
the resistance of a single-element radiator
would yield a resonant impedance of ap-
preximately 12.5 ohms (50/4). This very
low impedance would contribute to anten-
na inefficiency. The folded-monopole
radiating element was chosen for the
50-ohm feed-point impedarnce and because
a grounded antenna would also reduce
static noise in the receiver.

To cover the required 160° with a 3-dB
beamwidth, it was necessary to use two
antennas fed in phase and separated 286
electrical degrees. The patiern was
calculated in accordance with Eq. 6, and
is plotted in Fig. 2. A Y-wavelength
matching section of 75-ohm coaxial cable
was used to permit feeding each antenna
with equal currents in phase. The input of
each transmission line after the
Y-wavelength matching section showed a
resistance of 112 ohms, which, in parallel,
gave a feed-point impedance of 56 ohms.
Fig. 3 shows a measured return loss of
32 dB, which equates to a very acceptable
SWR of 1.052. During tests, the antennas
demonstrated a considerable broadband
characteristic effect. At the repeater fre-
quencies of 222.44 and 224.04 MHz the
return loss was 28 and 27 4B, respectively,
which calculates to SWRs of 1.083 and
1.094, respectively (Figs. 3, 4; Table 1). An
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Fig. 6—Measured radiation pattern of the WERYX 90" corner reflector
compared with a theoretical pattern (with infinite sides) and a
commerclal antenna.
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SWR of 1.5 or less was measured over an
11-MHz bandwidth.

For a corner reflector to have a good
unidirectional pattern and reasonable gain,
the length of the sides of the corner must
be at least twice the spacing between the
antenna and vertex (see Bq. 1). To keep the
antenna small, a spacing of approximately
0.23 wavelength was chosen. Had a folded
monopole not been used, a spacing between
the vertex and the radiating element of
14 wavelength could have been used. This
spacing would require the sides to be at
least 1 wavelength long, Using the folded
monopole accomplished three things: It
gave the proper operating impedance of
50 ohms with a spacing of 0.23 wavelength;
it reduced the physical size of the antenna
by one half; and it reduced static noise.
This compromise resulted in a small
sacrifice of gain and a wider lobe. Fig. 5
demonstrates a theoretical gain of 11.5 dBd
and a measured gain of 11 dBd, a
reasonable sacrifice for the convenience of
a smaller antenna. At higher frequencies,
the physical size of the antenna would
become smaller. A wider spacing between
the vertex and the radiating element and use
of a single radiating element, rather than
the folded monopole, would give a good
operating base impedance near 50 ohms
with no reactance. The gain would increase
approximately 2 dB over the W6RYX
antenna (Figs. 1 and 5).

Fig. 6 demonstrates the effect on the
horizontal pattern of using smaller sides for
the reflecting surface. The theoretical pat-
tern identified “*A’* shows a narrower
beam, nulls at 45° and theoretically no
radiation to the rear. Pattern *‘B” is a com-
mercial corner-reflector antenna. Pattern
< is the measured pattern of the
W6ERYX corner-reflector antenna and
demonstrates a practical antenna for
220 MHz with a measured gain of 1] dB
over a half-wave dipole in free space, with
a unidirectional pattern.

Coustruction and Il{stallatlon

The W6RYX antenna would be mounted
at an altitude of 3200 feet above mean sea
Tevel in the Southern California mountains,
where severe winds sometimes occur. The
ground-piane frame censtruction, of
¥4-inch, lightweight, eiectrical conduit, met
this challenge. The framework was bent to
form a 90° angle at the vertex and welded
together at the sides and corners with
diagonal bracing for rigidity (see Fig. 7).
Two parallel rods of Y-inch, lightweight
conduit were welded in position between
the vertex and the aperture midpoint to
facilitate tuning and positioning of the
antenna during testing. When the optimum
position between the vertex and the aper-
ture midpoint was determined by measure-
ment {(minimum return loss), the antenna
ground plate was welded into position on
the parallel rods. After framework com-
pletion, and prior to testing, 1-inch-square-
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mesh industrial galvanized screen was
brazed to the sides of the reflecting surface
and to the base of the ground plane.
The radiating element was made from a
discarded commercial antenna that used a
folded radiating element {see Fig. 8). It pro-
vided an insulated feed point and a ground
for the folded portion of the antenna. The

original antenna, built for the 150-MHz
commercial band, was shortened by cutting
off the elements and repositioning them to
the correct height for 223 MHz. Original-
ly cut for the theoretical dimensions
(0.23 wavelength), during testing it was
trimmed to 0.203 wavelength to improve
SWR. If a similar commercial antenna is




not available, the radiating element ¢an be
made from any rigid, conducting material
with one end securely grounded to the
ground plane and the other end insulated
for the feed point. Quarter-inch-diameter
aluminum aircraft tubing is suitable for the
radiating element.

The '4-wavelength matching trans-
former is made of RG-11 solid-dielectric,
75-ohm coaxial cable (Eq. 2). The distance
between these two antennas is 286°,
requiring ¥-wavelength matching
transformers. They were cut to length by
calculating length for the frequency in-
volved, using a propagation factor of 0.66
and taking into consideration the connec-
tors on the ends. No trimming of the
transformers was required.

To mount the antenna, a crane was used
to erect the supporting mast and to lift the
antenna into pesition while Sherwood
bolted it to the supporting arms of the
tower (see Figs. 9 and 10).

Conclusion

The W6RYX corner-reflector antenna,
with a folded ground-plane radiating
¢lement, reduces static noise and is a
respectable antenna with broadband
characteristics. It exhibits an 11-MHz
bandwidth for an SWR Hlimit of 1.5. It is
easy to construct and has a good uni-
directional pattern with gain of approxi-
mately 11 dB. It can be used to reduce
interference with other repeaters and to
increase coverage, and it is sturdy and
durable. The spacing of the antenna
radiating element to vertex can be varied
from 0.2 to 0.7 wavelength to obtain the
desired base impedance with small effect
on gain. Two resonant conditions occur
with radiator spacings of 0.215 and
0.45 wavelength, while still exhibiting sub-
stantial gain. All design data included
herein are expressed in wavelengths to
facilitate other designs, configurations and
applications such as wider spacing, single-
element radiators or application to other
frequencies.

We had a lot of fun designing and
building this antenna system, and you will
too. The antenna has been serving us for
over 1% years with reliable public service
communications from Santa Ynez to Santa
Maria, California, using hand-held repeater
telephone access. Any member on fre-
quenay will paich you into the phone, or
an §.a.5.¢. to WORYX will get you the ac-
cess codes. Design formulas on magnetic
cards for HP97 or HP67 calculators, with
loop and self-impedance graphs, are
available from the author.
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APPENDIX

Eq. !
Antenna power gain estimate:

54(30‘?)
44
dB = 10 log {4 —%_}

Gain of antenna in L reflector over
antenna with same power acting
alone.

Eq. 2

A4 transmission line transformation:
7. 2

7, = &

Zy

Eq. 3
Folded dipole transformation ratio:
28
lo 2
§ d
log ——
da

When d; = dj, the last term becomes 1.

S+ IR =g
v = transformation ratio of Z,/Z,
Eq. 4

Analysis of 90° corner reflector antenna
with images:

I = 12.0°
I, = 17 _—180°
#4 0 ® 1
I; = 1/ ~180°
#3
Iy = 17 0°
where

#1 = real antenna
#2, 3 and 4 = image antennas

Zj; = mutual impedance between
antenna #1 & #2.

Z| = base impedance of antenna
#1.

I I
ﬁ' Zpz + ﬁ Zy4

By substitution:
Ly = 2Zpn - 225 + 2y

Note:
[ and Z are complex values.

Zy = |Z| 2% = R % jX

Eq. §

Ground-plane antenna h/4 gain and
pattern over \/2 dipole in free space
(only lobe with real antenna):

} 2

B
=

2.83 { cos (S°cos¢®) — cos(S sing ")}

Ry + Ry
Ry + Ryp + Ryy ~2Rp
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current antenna #1
current antenna #2
= current antenna #3
I4 = current antenna #4

R;. == loss resistance of antenna #1
{1 O assumed}

Ry = sclf resistance of antenna #1

Ry, = wmutual resistance of antenna
#lito2

R,;s = mutual resistance of antenna
#t03

R4 = mutual resistance of antenna
¥l to 4

@ = azimuth angle from the plane
bisecting corner angle

Fi = field from corner antenna

F = field from dipole A/2 antenna

{free space)

Note: Base impedance for grounded
vertical antenna taken from the self
impedance curves computed by S. A,
Schelkunoff.

Mutual impedance for identical antennas
taken from mutual impedance curves
of Chambers & CGarrison.

Assumptions:

Infinite sides.
infinite ground plane.

Eq. 6
Formula for antenna radiation pattern
with the two antennas combined:

By = Big £ 02 + Eyy /870507
{H plane only)

4 /.’») :
. R

S = spacing antenna #1 to #2 in degrees
¢ = azimuth angle

Antenna patterns oriented:

#1 == 210°T
#2 = 300°T
8 = 286"

@ = 330°T (antenna centerline)

Note: Because of the construction and
orientation, no appreciable coupling
between antennas was expected or
observed.

Eqg. 7
Reflection coefficient in decibels to SWR:

3 05k

|v] = reflection coeffictent
P, = power reflected
Py = power forward

P 43
iv| (dB) = 20 log {-—i}

Pe
= 10 log {%}
“'“'r;- = antilog T(f(f’)
ie = |y| = ~15dB
w-;:;- = 0.0316

¥ = (0.0316)"* = 0.1778

1 4 0.1778

SWR = —5.1778

= 1.4326
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QEX: THE EXPERIMENTERS’
EXCHANGE

1 Wonder what you've been missing by
not subscribing to QEX, the ARRL
newsletter for experimenters? Among the
features in the November issue were:

® Feedback on the carbon composition
resistor and a new MINIMUF subroutine,
s A patent summary on diversity receiver
systems, by Bill Conwell, K2PO.

¢ How to interface your TRS-80R Model
100 portable computer to a Heathkit
SB-104 transceiver and run a RTTY and
CW program in BASIC.

QFEX is edited by Paul Rinaldo, W4RI,
and Maureen Thompson, KAIDYZ, and
is published monthly. The special subscrip-
tion rate for ARRL members is §6 for 12
issues: for nonmembers, §12. There are ad-
ditional postage surcharges for mailing out-
side the U.S.; write to Headquarters for
details,

HOW'S MY AUDIO?

i1 Does a 5-9 phone signal report always
mean ‘‘perfectly readable”? Based on
20-plus years operating experience, Pete
Killingsworth, KDTWZ, of Seaitle,
Washington, offers a humorous look at
what the ham on the other end of a QS0
might really mean.

¢ Superb audio: It doesn’t sound like
vou, but at least it sounds human.

¢ Excellent audio: Sounds like vour head
is down in a barrel and vou’re talking into
the wrong side of the microphone.

* Good audio: You do a great imitation
of Donald Duck with the hiccups.

* Very punchy: Are you using a speech
processor or a garbage compactor?

¢ A little hum on your signal: Is that a
Boeing 747 warming up in the background?

& You may be overdriving it just a tad:
[ can hear vour teeth hitting the
microphone.

e Your modulation level is a little low:
You might check your transmission fiuid,
too.

e Slightly tinny: 1 can’t tell which side-
band you’re on.

* A bit garbled: I'm geiting only about
every third word, but that's okay because
’m not listening.

» Marginally scratchy: Sounds like your
mike cord is shorted out to the ignition
system of a ’52 Plymouth.

* Your audio is not the best: I'd rather
listen to the ‘‘woodpecker.”

* Terrible audio: Maybe | can unload
that old surplus Ferblungen microphone on
this guy.



» Beginner’s Bench

The Principles and Building
of SSB Gear

Part 4: As we approach
the wrap-up of this series,
let's discuss VFOs and
examine a practical circuit

for use with our SSB
transmitter. Emphasis
on stability and purity
of the VFO signal.

By Doug DeMaw, W1FB
ARRL Contributing Editor

P.O, Box 250, Luther, Ml 49856

rift, hum, low output and unwanted
D harmonic energy are the unwelcome

bedfellows of some homemade
VFQs. The cures are not casual, even
though sclid-state circuits are the way of
life today! Some of us concluded that the
passing of vacuum tubes for low-power ap-
plications would erase the usual short-
comings of home-built VFQs, but such is
not the case. In effect, we have traded one
cause of poor performance for another,
and some of the maladies in both styles of
VFO—tube or transistor—are caused by
the same operating characteristics. In
general terms, the solid-state VFO.is easier
to tame when problems arise, but certain
design procedures are necessary. Let's
examine the general problem before we get
into the meat of this installment.

Frequency Instability—the Causes

Heat-caused drift is perhaps the most
common cause of frequency instability in
an oscillator, The greater the change in
VFO temperature, the more pronounced
the drift problem. Changes in operating
temperature can take place in the general
area of the VFO assembly (ambient
temperature changes) or within the com-
ponents used in the circuit. Both forms of
temperature shifi contribute to the overall
drift picture. These difficulties pertain not
only to tunable oscillators, but also to
crystal-controlled oscillators. The higher
the operating frequency, the more
pronounced the drift with any oscillator.

IS

Ambient-temperature changes are caused
by equipment warmup over time (power
supplies and other stages in a transmitter
or receiver) and by variations in room
temperature where the equipment is being
used. Circuits designed for critical
operating conditions may be equipped with
temperature ovens that maintain a nearly
constant ambient temperature, irrespective
of variations in air temperature in and
around the VFO unit. Some amateurs build
homemade ovens that use small incandes-
cent lamps or resistors as heating elements:
de voltdge is applied to the resistors to cause
them to dissipate power and generate heat.
Several of these resistors may be coupled
thermally to the inner wall of the VFO or
crystal-oscillator shield compartment.
Heater power is supplied around the clock
to stabilize the operating temperature.

Heating within the VFQ components
—particularly the fixed-value capacitors
—is caused by RF energy flowing through
these parts. Even a small amount of RF
current can change the value of a capacitor.
Changes in ambient temperature also affect
these capacitors. Additional drift may
result from transistor-junction heating
when power is first applied. Changes in
junction temperature create shifts in the in-
ternal capacitance and resistance of a
semiconductor, This is not true of vacuum
tubes. Fortunately, most transistors used
in oscillators do not generate sufficient case
or package heat to significantly affect the
VFQ ambient temperature, whereas tubes

THIS HEAT
15 MAKiING ME
UNSTABLE/

contribute markedly to increased ambient
temperature. This represents one of the
trade-offs we mentioned earlier,

Reducing Comporent-Heating Drift

The combined drift from ambient-
temperature excursions and component
heating may have a long cycle—an hour or
greater. This is known as long-term drift.
Short-term drift results from changes
within the components at turn-on time; the
drift period is generally 10 minutes or [ess.
Learning to identify the nature of the drift
problem, respective to elapsed time, helps
to solve the cause of the malady. A fre-
quency counter or stable receiver (both
completely warmed up) is useful for this
experiment,

Short-term drift can be minimized by
keeping the operating voltage {(and current)
of the oscillator as low as possible, consis-
tent with reliable oscillation. The lower the
oscillator power, the better our chance to
reduce component heating, Oscillator-chain
power output can be increased inexpensive-
ly after the VFO stage by adding small
amplifiers,

Another way to restrict drift from com-
ponent heating is to use paralle] capacitors
in place of a single capacitor in critical parts
of a circuit. Fig. 1 illustrates this principle.
The greater the number of parallel
capacitors (up to a reasonable limit), the
better the current distribution among them;
hence the lower the internal heat in any one
capacitor.
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Flg. 1—Example A shows a common mathed for using capatitors in the critical section of a VFQ. The circuit at B iliustrates the use of additional
capacitors in paratlel to achieve the aproximate values given at A. The additional capacitors provide a greater path for the RF currents; this
reduces internal heating and resuitant changes in capacitance.

Modern VFO circuits are generally built
on PC boards. This practice contributes to
drift problems. Double-sided PC board
(copper on both sides) is the worst material
we can use; single-sided material can be a
problem, too, if the layout is not planned
properly. Why do PC boards cause drift?
We must recognize that PC-board foils act
as the plates of a capacitor, and the
phenolic or glass-epoxy insulating
substance becomes the dieleciric for the
capacitor. These unwanted capacitors
become part of the VFQ circuit; because
the board insulating material for capacitors
is of poor quality, the capacitance value will
change with heat. Therefore, when using
a PC board for your VFQ, make certain
that the copper foils in the frequency-
determining part of the circuit are far apart
(% inch or greater). Only glass-epoxy or
Teflon® (expensivel) PC board is
recommended.

Other Instability

Minute changes in VFO operating
voltage can cause frequency jumping.
Zener-diode regulators help in this situa-
tion, but are not ideal. The true regulating
voltage of a Zener diode is not constant.
As operating conditions vary, the Zener
diode may allow small voltage changes
about its nominal value, Such voltage
variations will cause shifts in operating fre-
quency. | have bought surplus or bargain-
price Zener diodes that provided no regula-
tion at all! It is wise to check them for per-
formance prior to soldering them into your
¢ircuit. A variable dc power supply and a
suitable series resistor will tell the story
while monitoring the voltage across the
Zener diode with a VOM. A stiff regulated
power supply should be used to power the
VFO and related circuitry.

Frequency jumping can have various
mechanical causes, such as loose bearings
in a variable capacitor. Trimmer capacitors
tnay be prone to changes in value with
vibration, owing to loose movable sections.
Loose slugs in VFO coils are still another

38 o=

source of abrupt changes in frequency. Fre-
quently, this problem can be cured by
melting a drop of bee’s wax on the end of
the slug. This cure has been used for loose
VFO-coil siugs in the HW-8 and HW-9
QRP rigs.

While on the subject of coil slugs or
cores, the ferrite or powdered-iron material
is a cause of drift in most circuits. This per-
tains to toroids as well as slugs. Since the
permeability changes with heat, ferrite is
the worst of the two materials. No. 6
material (vellow color code) is perhaps the
most stable of the HF core substances when
using powdered iron. For example, we
might use a T68-6 toroid as the foundation
for a VFO inductor. Magnetic cores of this
type create a positive drift (increased induc-
tance) characteristic. This often requires the
use of negative-coefficient capacitors to
compensate for the positive drift.
Polystrene capacitors may be used suc-
cessfully in such a situation to achieve drift
balance. Silver-mica capacitors, on the
other hand, are unpredictable. Some may

have negative drift, while others from the
same batch may show positive trait. | avoid
using them in VFQOs. Zero-temperature
coefficient (NPQ) ceramic capacitors
represent the best starting point in VFO
design.

VFO Load Changes

Variation in operating parameters after
the VFO will cause abrupt changes in fre-
guency. A wise designer includes at least
two isolation stages (buffers} after the
oscillator. This minimizes load changes
being reflected back to the oscillator. These
changes are caused by variation in tran-
sistor operating conditions during the RF
sine-wave excursion. Changes oocur in
transistor capacitance and resistance with
de-level alterations, and these variations are
“seen’’ by the VFO as changes in reac-
tance. However, the most significant load-
shift effect is observed when the termina-
tion at the output of the VFO chain is
changed, such as when switching from
transmit to receive int a transceiver, or when
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appearing in the parts list are numbered for layout purposes only,

C1, C2, C4, ©5, C6 and C8—NPD disc or
dog-bone ceramic.
C3—NPQ ceramic trimmer preferred. Plastic
Radio Shack trlmmer may be suitable.
D1—Tuning diode, Motorola MV104 or aquiv.
Separate varactor diodes may be used
if hooked in series as shown.
D2—Small-signal, high-speed silicon diode.

keying the main transmitter stages in a CW
rig. The usual effect is a chirp on the signal,
or a difference in VFO frequency between
the transmit and receive modes. Light
coupling between the VFQ and ail
subsequent stages, plus two or more buffer
stages, will minimize this problem. Abrupt
frequency changes may result also from
stray RF (from late stages in a transmitter)
migrating into the VFO circuit. Supply-line
decoupling and VFO shielding are
mandatory if this ailment is to be avoided.

A Practical VFQ

Our 35B transmitter requires a mixer-
injection voltage at a frequency of 5.0 to
5.25 MHz. We may use a crystal-controlled
oscillator (Fig. 2) for channelized opera-
tion, or we can build the circuit of Fig, 3
for coverage of the 75-meter phone band.
If you’re & whiz with synthesizer design,

D3—Zener-diode regulator.

L1-—Toroidal induetor, 32 turns of no, 24
enam. wire on an Amidoh Assoc. Te86 core.
See text.

L2—Toreldal inductor, 3.76 xH. Use 30 tums
of no. 30 enam. wire on a T-37-2 Amidon
taroid.

Q1—=VHF JFET, Motorola MPF102. 2N4416

you may prefer to go that route for vour
local oscillator (LO).

Fig. 3 shows a three-siage LO that
employs voltage-variable capacitor (VVO)
diode tuning (D1). This eliminates the bulk
and high cost of an air-variable capacitor.
[ should mention, however, that by adding
one mere semiconductor junction {D1), the
potential for drift is increased. If this trade-
off does not appeal to you, simply replace
the tuning-diode circuit with an air
variable. Once the Motorola MV104
reaches operating temperature, stability will
be acceptable. R3 is a panel-mounted con-

- trol used for tuning the VFO. A quality

“pot”* should be used, such as an Alien-
Bradley carbon-composition, 1/2-W unit.
It will be of better mechanical format than
most low-cost controls, and should last
tnuch longer before becoming noisy and in-
termittent. A vernier drive can be used to

¢ ceramic unless otherwise indicated, Polarized capasitors are
or ¥2-W unless otherwise noted. Numbered components not

suitable also,
R3—Carbon control, linear taper (see text).
RFGt, RFC2—Miniature 500-zH choke
(Mouser Electronics or equiv.).
RFC3—8ame as above, but 22 4H.
T1—Primary has 15 turns of na. 30 enam. wire
on an Amidon FT37-43 toroid (ferrite, 850 p).
Secondary has 4 turns of no. 30 wire,

operate the control, thereby making the
tuning sinoother.

A JFET (Q1) serves as the oscillator. D2
helps to stabilize the transistor by limiting
positive sine-wave peaks and stabilizing the
bias. Qutpui from QI is supplied to a
class-A buffer, Q2. It operates as a
broadband amplifier by means of TI,
which is untuned.

Output amplifier Q3 is also a class-A
stage. A low-pass, single-section filter is
used at the output of Q3 to remove some
of the harmonic currents generated within
the system. The filter output impedance is
30 chms. The injection level to the mixer
(Ul, Fig. 5, of Part 3, Nov. 1985 QST,
p. 19)is 600-mV P-P. Depending upon the
gain of your VFO transistors, it may be
necessary to change the value of the
blocking capacitor to pin 8 of the MC1496
mixer. If so, select a smaller value that will
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allow 600 mV of injection. A scope or RF
probe and VTVM can be used to measure
the LO injection level.

Practicai Considerations

1f you lay out your own PC board, keep
the conductors short and direct. Q1, Q2
and (3 should be placed in a straight line
to minimize unwanted input-output
coupling, which can cause self-oscillation
in the amplifiers.

Place a shield box around the VFO
assembly. Double-sided PC board can be
used to form a low-cost box, Add alid to
the enclosure to keep air currents from
reaching sensitive components.

Wind toroidal inductor L1 of Fig. 3
tightly, then coat it twice with  Dope® or
polvurethane varnish, This will keep the
coil turns in place to aid stability of the
VFO. A dab of flexible cement (Sifastic or
RTV compound), such as bathtub
caulking, can be used to keep the toroid in

New Products

UNCLE BILL’S SOFTWARE

{1 Bill Clarke, WA4BLC, has two
programs available for the Commodore 64:
one for code-practice and another for
antenna design. Both programs employ the
¢olor and sound features of the C64 in their
presentations, and are easy to use.
There are three sections to the code
program. in all program sections, the code
is sent at 20 WPM using the Farnsworth
method (variable spacing between
characters) to reduce .the overall code
speed. Program Part | visually and aurally
introduces each code character in response
to a keypress. In Part 2, the computer
sounds a code character without displaying
it; you respond by pressing the appropriate
key. A correct response prints the character
on the screen. If your response is incorrect,
the character is sent again. If you re-
peatedly err recognizing the character being
sent and wish to hear a different character,
vou press the £ key. Pressing the asterisk
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place on the PC board.

YFO Setup

A frequency counter or calibrated
receiver may be used to monitor the VFO
output frequency while establishing the
tuning range. A 56-ohm resistor can be
used as a dummy load across the output of
the VFO final amplifier (Q3 of Fig. 3).
Attach the frequency-counter test cable
across the resistor. If you use a receiver
during the calibration period, attach a short
length of hookup wire to the ungrounded
end of the 56-ohm dummy load, then place
the wire near the antenna lead to the
receiver. Adjust the main-tuning control
(R3) to provide the lowest VFO frequency.
Next, adjust trimmer €3 to obtain a fre-
guency of 5.0 MHz. This VFO will cover
more frequency than is required (approxi-
inately 5.0 to 5.4 MHz) with the constants
specified in Fig. 3. The tuning range can
be reduced by restricting the voltage change
across D1, This can be done by increasing

key ends the session and the computer
grades your progress.

Under control of program Part 3, the
computer continuously sends random
Merse characters in groups of five until you
press the asterisk key. The sending speed
is selectable from five groups per minute
to 20 WPM. You write down the characters
as they are sent. Only after each group is
sent is it displayed.

This code program allows for only four
special characters—the comma, period,
question mark and slaut bar. I noticed one
error in the tape version sent to me: The
last code element of the slant bar (/) was
a dash instead of a dot. This error has been
corrected in subsequent program versions.

The menu-driven antenna-design
program has two main-menu selections:
Design an Antenna or Reduce an Anten-
na. Under the first option, you “‘design”
dipoles, verticals and 2- or 3-element Yagis.
The design process is actually an antenna-
selection process. After vou choose the
operating frequency, you’re presented a
table showing antenna sizes in wavelengths
and feet for full, half, quarter, one-tenth
and 5/8-wavelength antennas, The chosen
antenna is drawn on the screen with the
antenna feed point, element lengths, radial
lengths (if any). distances between elements
(for multielement antennas) and for Yagis,

the values at R2 and R4. Some experimen-
tation will be necessary to do this.

Circuit boards or parts kits for this
project are available,’ You may have a pet
circuit to try in place of this one, so feel
free to use it. ‘The design shown in Fig. 3
can be used for other projects, such as
receiver local oscillators and signal
generators. You will find additional design
information on VFOs in the A RRL Hand-
hook and the League’s Solid State Design
Jfor the Radio Amateur. Basic theory and
practicai-design information concerning the
use of toroids and other magnetic cores is
available in book form.?

Notes

'A & A Engineering, 7970 Orchid Dr., Buena
Park, GA 90620, tel. 714-521-4160. PC boards

__and parts kits are available.

*D. DeMaw, Ferromagnetic Core Desigh &
Application Handbook, Prentice-Hall
no. -13-314088-1, Availlable from Amiden
Assoc,, Inc., 12033 Otsego St., N. Hollywoaod,
CA 91607, L]

the direction of maximum radiation.

The antenna-size reduction option pro-
vides you with a means of shortening
dipoles to fit the available acreage. You’re
asked for the operating fregquency, reduc-
tion percentage, vour choice of coil
diameter—1% 10 3 inches in increments of
14 inch—and number of coil turns per inch.
The selections build at the top of the screen
as vou progress. Finally, the finished anten-~
na is drawn showing the placement of the
coils, the feed point and element lengths re-
quired along with the table of chosen
parameters immediately beneath it.
Program options allow you to try another
coil type, another frequency or return to
the main menu,

These programs are available on cassette
tape or disk for $9.95 each. A special offer
exists for Amateur Radio clubs that are
teaching a license class., Uncle Bill will
provide a copy of the code-practice
program free of charge to the club if iwo
conditions are met: (1) The club must pro-
vide a new, formatted disk or blank tape
and self-addressed, stamped mailer; (2) The
club agrees not to violate the program
copyright by making copies of the
program. To order or obtain more infor-
mation, contact Uncle Bill’s Fine Software,
P.O. Box 2403, Falls Church, VA 22042,
tel, 703-573-0013.—Paul K. Pagel, NIFB



1296-MHz Solid-State

Power Amplifiers

Explore the DX possibilities of the 23-cm band with these

modern amplifiers.

By Al Ward, WB5LUA

Rte. 9, Box 132
McKinney, TX 75069

ith the ever-increasing number of
W ready-to-go 1296-MHz trans-

verters available on the market
today, there is a great demand for a simple
and economical way to generate higher
power than the typical 0.5 to 1 W output
these transverters provide, If | W or less
is used to drive a typical 2C39/7289
stripline or cavity amplifier, the low output
power is often disappointing. A tube-type
amplifier run with 1 kV on the plate
typically offers a gain of 10 dB, This means
that, at best, you can expect 5- to 10-W
output from your 1-W or less input,

A popular way of generating higher
power is to cascade two tube-type
amplifiers for 50- to 100-W output. Here
I will show you an-alternative: two solid-
state amplifiers that can replace the tube-
type driver amplifier and provide 10- to
20-W output—enough to drive a two-tube
amplifier to full output.

The NEC NEL1306 and the NEL1320
1300-MHz power transistors are an
economical solid-state approach to
generating moderate power levels (10-20 W)
at 1269 and 1296 MHz, These amplifiers
can be used for terrestrial or satellite work.
When OSCAR 10 was designed, it was
thought that 10 W into a modest gain
antenna (20 dBi) would produce usable
signals from the satellite. Unfortunately,
there were some problems, and the sen-
sitivity of AO-10 was not as originally ex-
pected for the Mode-L uplink. These
amplifiers can, however, be used as a driver
for a higher-powered tube amplifier for
Mode-L service. If all goes according to
plan with the launch of AMSAT-OSCAR
Phase INIC, 10 to 20 W with a 20-dBi gain
antenna will produce acceptable downlink
signals,

The NEL1306 is rated for 6-W output at
1296 MHz at the 1-dB compression point;
the NEL1320 is rated at 20 W. These
devices offer several advantages for
amateur experimenters. They were designed

Table 1
Typical Operating Conditions for the
1296-MHz Solid-State Power Amplifiers

Device NE130687-12 NEL132081-12
Pyt (1-dB 7w 18 W
compression
paint)
Gain (1-dB 8 dB typ. 5dB typ
compression
point)
Collector 40-50% 40-50%
efficiency
idling current 50 mA 150 mA
l. @ 1dB 1.1A 30A
comprassion
point
Voo 135V 136V
Power input 149 W 405 W

for collector voltages of 12- to 13.6-V dc,
making them ideal for portable and mobile
operation. Although the price may seem
high to someone famitiar with HF parts,
these devices are less expensive than most
microwave power transistors. The
NEL1306 is in the 326 price range, while
the NEL1320 costs about $42. California
Eastern Laboratories makes these tran-
sistors available in single-iot quantities, so
vou don’t have to be ““in the business’’ to
get your hands on them,'

The performance of the amplifiers I built
and tested is shown in Table 1. The
NEL 1306 is a good buy. With 1.5-W input,
6- to 8-W output can be achieved. When
the amplifier is tuned up at lower power
levels, power gain can be as high as 10 dB.
With 200-mW drive from my homemade
transverter, an output power level of 2 W
is attainable.?

Power gains as high as 17 dB are possi-
ble with a two-stage amplifier (an NEL 1306
driving an NEL1320). With a mere 200 mW
of drive, 10-W output is possible. When the

"Notes appear on page 44,

pair of amplifiers is driven with | W and
tuned for maximum power output, the
1-dB compression point of 18 W will be
achieved.

Circait Details

The basic design, shown schematically in
Fig. 1, is an adaptation of a circuit
described in the NEL 1300 series data sheet.
The design incorporates 30-ohm quarter-
wavelength microstriplines on the input and
output, C3, C4, C7 and C8, along with L1,
form a pi network that matches the low
input impedance of the device to 50 ohms.
€5, €6, C9 and CI10 and the 30-ohm
transmission line (L2) form an output pi
network that maximizes power transfer to
50 ohms. C10 is not always necessary,
depending on variations among devices and
circuit-board material.

I designed the amplifiers for 0.031-inch-
thick, double-sided glass-epoxy circuit
board. A 30-ohm line in this dielectric
equates to a line width of 0.121 inch, which
is equivalent to the width of the collector
and base leads of the NELI300 series
devices. This minimizes the discontinuity
between LI, L2 and Q1.

Bias is provided by R1, R2 and D1, R1
can be optimized, if desired, to adjust the
collector idling current.

1 selected RFC1 and RFC2 by choosing
the lowest possible reactance that will not
atfect power gain or output power. The RF
¢hokes and the 10-pF bypass capacitors af-
ford adequate decoupling at the frequency
of operation. The values of RFC1 and
RFC2 are purposely made different to
avoid oscillations caused by bias-choke
coupling,

After building several of these
amplifiers, | noticed that the transistors
sometimes generaied low-frequency
spurious signals. Although these signals
were very low in amplitude and caused no
problems, they were annoying. I found that
I could eliminate them by keeping the high-
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Fig. 1—8chematic diagram of the NEL1306 and NEL1320 1296-MHz solid-state power amplifiers. The schematic is identical for both versions.

Component values are the same except as noted.

C1. £2, C11, C17—10-pF chip capacitor.

3, C4, C5, C6—23.6- to 5.0-pF chip capacitor.

C7, C8—1.8- to 6,0-pF miniature frimmer
capacitor (Mouser 24AA070 or equiv.

See text).

C9, C10—Same as C7 and C8 for the NEL1306
amplifier. For the NEL1320 version, 0.8- o
10-pF piston trimmers are used
(Johanson 5200 series or equiv.).

G12, C14—100-pF chip capacitor.

13, G16—0.11F disc ceramlo capacitor.

G18—10-4F electrolytic capacitor.

D1 —1N4007 diode.

L1, L2—30-ohm microstripline, Y4-wavelength
long {sea text).

1—NEC NEL130681-12 (8 W) or
NEL132081-12 (18 W) transistor.

R1—82- to 100-¢Q rasistor, 2-W minimum,
Vary for specified idling current.

{ 25.4 mm )

Fig. 2--Parts-piacement diagram and full-size etching pattem for the solid-state 1296-MHz power
amplifiers. All components mount on the etched side of the board, The same PC boards are

used for each version,

42 11743

R2—10-Q, %-W carbon-composition resistor
with "zerg” lead length. Sae text.

R3-—15-0, 1-W carbon-composition resistor.

RFC1--3t no. 24 wire, 0,125 inch D,
spaced 1 wire diam.

RFGC2—1t no. 24 wire, 0.125 inch 1D,
spaced 1 wire diam.

RFC3—1-uH RF choke; 18t no. 24 enam.
close-spaced on a T50-10 toroid core.

frequency RF chokes in the collector cir-
cuit as small as possible and adding the
parallel R3/RFC3 combination, as well as
bypass capacitors Cl4, Ci5, C16. RFC3
must be capable of handling I A for the
NEL1306 and 3 A for the NEL.1320, 50 I
made special RF chokes to withstand the
current.

Construction

Identical construction techniques are
used for both amplifiers. Most of the com-
ponents are mounted to the PC board, and
the board and transisior are mounted to an
aluminum base plate made from Y-inch-
thick stock. PC-board layout is shown in
Fig. 2. Two separate boards are used—one
for the input side and one for the output—
and they are mirror images of each other.
The copper is retained on the bottom side
and serves as a ground plane. The
grounded areas on the top side must have
a good connection to the bottom ground
plane for low-inductance grounding of the
transistor emitter leads, matching
capacitors and bias circuitry. Etched PC
boards and partial parts kits for this project
are available from A & A Engineering.®

Several effective methods of connecting
the top and bottom ground planes are
summarized here.

1) Plated-through holes at the critical
grounding areas mentioned earlier.

2) Use of pins or screws that penetrate



through the circuit board into the
aluminum base plate at the critical areas.

3) Use of ““wrap-around” foils on all
edges of the ground plane.

Plated-through holes are often used in
the commercial and military electronic
marketplace but are not so easily re-
produced in the average builder’s circuit-
board shop. I’ve found that the best
technique for the home builder is a com-
bination of methods 2 and 3. First, wrap
thin copper or brass foil around the board
edges and then solder the foil to the top and
bottom. Sometimes called “*shim stock,”
thin sheet metal is often available from
hobby shops or metal suppliers. Next, drill
holes through the board and use no. 4-40
screws to tie the circuit board to the base
plate at the critical areas shown in Fig. 2.

The transistor must be mounted so that
its leads lie flat against the PC board. This
poses a slight problem, since the transistor
leads protrude from the device 0.165 inch
above the bottom of the flange, and the PC
boards are only 0.031 inch high. There are
a couple of ways around this problem.
They work equally well, so choose the
method that is ¢asiest for you.

If you have access to0 a machine shop,
you can mill out a 0.240-inch-wide by
0.090-inch-deep slot in the alurminum base
plate to clear the transistor flange. This is
a simple task on a milling machine, and you
can probably find a local machine shop that
will do small jobs when business is slow.
The other method is to mount the transistor
to the base plate and use a picce of
0.090-inch-thick aluminum sheet to bring
the input and output PC boards up to the
right height. The 0.090-inch dimension
allows a wrap-around foil and sofder
buildup of 0.040 inch, maximum.

I used I-inch-long screws to secure the
trangistor to holes drilled and tapped in the
aluminum base plate. The extra screw
length that protrudes from the bottom of
the base plate allows the use of an external
heat sink, which is suggested if continuous
operation is desired.

The clearance holes in the NEL1300
devices are for no, 4-40 hardware. 1 drilled
out the holes to accept no. 6-32 screws to
make the assembly more rugged, although
this may not be necessary. Be careful if you
decide to drill out the holes to accept no.
6-32 hardware; the transistor flange is soft
copper, and you could damage the device,
Use a small vise to hold the transistor
flange during the drilling operation.

Solder the components to pads on the
board using surface-mounting technigues.
Silver solder (2%) is recommended for the
chip capacitors, but SN63 will work fine.
Use a 15-W iron and solder quickly to
avoid burning the metallization off the
capacitors.

The transistor leads should be soldered
in place only after the circuit boards and
transistor have been firmly bolted down to
the base piate. This is necessary to minimize
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Flg. 3—Construction detalls for the solid-state 1296-MHz power amplitiers. See text for

additional informatian.

any buildup of stress in the transistor leads.
Chip capacitors C3, C4, CS and €6 should
be soldered directly onto the leads of Q1
to ensure the shortest possible lead length.
Keep D1 close to Q1. Thermal compound
will enhance heat transfer to D1 to ensure
minimal drift in idling current with
temperature changes.

In the original design of these amplifiers,
Johanson piston-trimmer capacitors (5200
series or equiv,) were used for C7, CR, C9
and C10. These capacitors are fairly large,
and in some instances the coupling between
the bodies of C8 and C9 was enough to
cause an in-band oscillation. Smaller
variable capacitors should be used if at all
possible. ['ve used a 1.8- to 6.0-pF
miniature ceramic trimmer capacitor,
Mouser Electronics part number 24AA070,
in the input and output networks of the
NEL1306 amplifier and in the input net-
work of the NEL1320 amplifier with no
performance degradation.® I did use the
Johanson piston trimmers in the output
network of the NEL1320 amplifier because
of the high RF currents involved.

The PC board makes use of end-faunch
SMA-type connectors. Fig. 3 illustrates this
technique. Four-hole, flange-mount SMA
connectors can be mounted to the edge of
the base plate using two of the four
mounting holes. Drill and tap the base plate
for no. 2-56 hardware. Be careful—it’s easy
to accidentally cross-thread or over-torque
the no. 2-56 hardware.

An alternative approach is to mount the
amplifier in an aluminum die-cast box (Bud
CU-124B or Hammond 15%0B) and run
miniature 50-ohm coaxial cable such as
RG-174 from the amplifier board to the
connector, The amplifiers shown in Figs.

4 and 5 use standard SMA connectors

tmounted to the walls of the metal box.
BNC or Type-N connectors should work
equally as well. When preparing each end
of the coaxial cable, try to keep the pigtail
leads as short as possible (1/8 inch or less);
otherwise the mismatch will be difficult to
tune out.

I compared the performance of an
amplifier with end-launch connectors to
that of another that used the approach just

described. I could measure no difference
in gain or [-dB compression point.

Considerable effort was put forth to
make sure the amplifiers are stable, The
devices have fairly high gain at the fre-
quency of operation, so layout and good
construction practices are very important.
Here are some construction hints that can
help ensure amplifier performance and
stability.

1} Use the smallest (physical) size
variable capacitors that will stilt handle the
RF current.

2} Use wrap-around ground foils as
noted. Grounding screws are required at
the critical RF-ground areas near the shunt
variable capacitors, shunt bypass capacitors
and Q1 emitters.

3) Connect braids from the coaxial-cable
jumpers to the same ground as the shunt
variable capacitors.

#) Use as little lead length as possible on
R2Z—less than 1/8 inch.

5) In some instances when the large
piston trimmers are used, a shield approxi-
mately % inch high mounted on top of Q1
and grounded via the mounting screws can
improve isolation between C8 and C9.

Tune-up and Operation

Measuring RF power at 1296 MHz can
be difficult. I used a calibrated 20-dB direc-
tional coupler along with enough at-
tenuator pads to allow power to be read
with a Hewlett Packard HP430C power
meter and an HP477B thermistor mount.
Even better is the HP431 power meter with
its assoctated HP478A thermistor mount (a
newer version of the HP430C that does not
suffer from temperature-drift problems).
Bird offers several low-power elements for
the popular model 43 in this frequency
range. Bird 400-1000 MHz clements are
common, and they can be used with
decreased accuracy.

Begin initial setup of each amplifier by
terminating the input and output in good
50-ohm loads. I recommend that you use
a fuse in the collector lead of Q1 to protect
the device until you are sure everything is
working normally. Start with all capacitors
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Fig. 4—This NEL1306 amplifier was built inside a die-cast box,

Miniature coaxial cable runs to the connectors.

at minimum. Apply 12-to 13.5-V dc to the
V. and bias terminals. The collector idling
current should be as shown in Table I.
Vary the value of R1 for correct idling
¢urrent.

For the NEIL1306 amplifier, start out
with 50 to 100 mW of drive. Adjust the
output network for maximum power
output and then peak the input network for
maximum output power, Increase drive
and repeak both matching networks for
rated performance as shown in Table 1.
Similarly, start out with approximately
1 W of drive for the NEL1320 and follow
the same procedure. After a minute or two
of operation at maximum power ouiput,
remove RF drive power and check to see
that the collector idling current has not in-
creased more than 25% over the initial
setting. Keeping D1 in close contact with
(1 will minimize drift in idling current with
temperature changes.

If you're going to use transistor

Strays E<

T would Iike to get in touch with...

[} anyone having a schematic diagram or
logic data for an Atronix CW Keyboard
105, John Cavett, W2AUZ, 3570 Herbert
Ave., Pennsauken, NJ 08109,

(] anyone with 2 manual or schematic for
an ICOM 1C-22 2-meter receiver. John
Marty, WIBTZ, Box 691, Kendallvilie, IN
46750,
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Fig. 5—The NEL1320 amplifer Is virtually identical to the NEL1306
version of Fig. 4, except for the capacitors on the gutput strip line.
€10 was not necessaty on this version.

switching to apply dc to the power
amplifier stages during transmit, consider
the following technique. Apply 13.5-¥ dc
to the V. terminal during receive and
transmit. Use a series transistor switch to
apply 13.5-V dc to the bias terminal during
transmit. A power transistor capable of
carrying only a few hundred milliamperes
of bias current, as opposed to several
amperes of collector current, wili be re-
guired. More important, the voltage drop
across the transistor switch in the V. line
will be climinated. This will e¢nsure
maximum power output of the NEI.1300
devices by keeping V. at 13.5-V de.
Switching the bias port off during receive
is important for another reason. Normally
during receive periods, the amplifier is left
unterminated. Sometimes the input port is
also left open. Depending on the length of
the unterminated 50-chm cable on the
amplifier ports, the unit may show signs of
instability if it is drawing idling current.

[7] anyone who has used the Radio Shack
COCO personal computer in a ham radio
application. Frank Burke, VOIBZ,
Box 5612 EEPO, 5t. Johns’s, NF AlC
5W8, Canada.

[1 anyone curious to see if they are listed
in the Wireless Assn. of America (1909-10)
and Modern Electrics (1910) call books.
Send an s.a.s.e to Art Ericson, WINF,
Box 212, Beverly, MA 01915,

{7 anyone with schematics and operating
specifications for Electronic Instrument
Co., Inc. de wideband oscilloscope,
Model 460, and Sonobond Corp.
Sonoweld, Model GG-260A.. Charles Dinkel,
131 Main $t., Flemington, NJ 08822.

[l anyone with information on using a

Several amateurs in the Dallas area have
duplicated these amplifiers with no
problems. Other amplifiers of this design
are in use in different parts of the coun-
try. The NEL1300 series amplifiers offer
a simple and inexpensive means of
generating medium power on 1296 MHz.
You'll be amazed at what you can work
with £8 W that you can’t with I W.

] wish to thank everyone who offered
technicatl advice, especially Wes Atchison,
WASTKU, for helping with the construe-
tion and evaluation of the protofype
amplifiers.

Notes

INEC transistors are available from California
Eastern Laboratories, 3260 Jay 5t., Santa
Clara, CA 95050, tel. 408-988-3500.

*Complete construction details for this trans-
vertar may be found in Chapter 32 of the
1986 ARRL Handbook.

4 & A Engineering, 7970 Orchid Dr., Buena
Park, CA 80620, tel. 714-521-4160.

Mouser Electronics, 11433 Woodside Ave,,
Santea, CA 92071, tel. 619-449-2222, e

VIC 20® to work CW on the SBE 34,
manufactured by Sideband Engineers of
the Raytheon Co. David Phillips,
W3ICWE, 344 N. George 5t., Millersville,
PA 17551,

7] anyone interested in radio in the *20s
and '30s. Kermit Eddy Yerkes, W6LXW,
915 Pine Tree La., Aptos, CA 95003.

[J anvone with an owner’s or service
manual for a Hallicrafter $X-130 general-
coverage receiver. Shawn Sabo, 1555 Mill
Run Ct., Lawrenceville, GA 30243,
tel. 44-963-0547.

I7] anyone with a schematic for the RME
Communications VHF-602 transmitter.
Michae! Fontanarosa, WA2DIQ, 21 Debra
Ct., Hawthorne, NJ 07506.



New Products

HEIL S§8-2 SPEAKER

[ Heil Ltd., with Bob Heil, KYFID,
dt the helm, is offering the Heil 85-2
speaker. This speaker/amplifier provides
two channels, each with 5 W of clean,
audio-output power. It is designed to
enthance the most-needed portion of the
speech range. The box contains a 3.4-in
woofer and a 1.5-in tweeter, with a
passive crossover network that is set for
12 dB/octave at 1500 Hz, System response
is rated at 90-14,000 Hz.

A source of 12.0-to 13.8-Vdeat 0.4 A
is required for operation, and if the LED
POWER ON indicator is to be illuminated, a
separate 5-V de source is required. The $8-2
is furnished with a coil cord with a S-pin
DIN plug. All connections (except for the
12-V dc supply line) are rmade through the
DIN plug. The unit is attractively packaged
in a silver beige, high-impact metal case.
The speaker grill is black, with a chrome
trim ring. An accessory mounting bracket,
a 117-V ac power adapter and a cigar-
lighter power cable are available. Dimen-
sions are 5 x 3% x 33 in, and the

speaker weighs 2.2 1b. For additional in-
formation contact Heil Ltd., 2 Heil Dr.,
Marissa, IL 62257, tel. 618-295-3000.
~—Bruce O. Williams, WAGIVC

QPC PLUS SPIKE-SPIKER

i1 Kalglo Electronics has announced its new
model QPC Plus Spike-Spiker®. The QPC
Plus has a response time of 1 picosecond
and a suppression capacity of 18,200 A and
318.0 Joules, Clamping starts at 131 V, with
a maximum let through of 232 V at 50 A,
Noise at 10 MHz is suppressed by 38 dB on
commoen mode and 50 dB on differential

mode. The unit has a total of six stages of
surge suppression and provides five filtering
stages on each of two circuits (two outlets
per circuit). The four ac outlets are con-
trolled by a master ON-OFF switch. Two
LED indicators provide an indication that
cach mode of suppression is operational, as
well as providing a quick check that the wall
outlet is wired correctly. For price and
delivery information, contact Kalglo
Flectronies Co., Inc., 6584 Ruch Rd.,
Bethlechem, PA 18017-9359, tel. 215-
837-0700.— Bruce . Williams, WASIVC

BIRD ELECTRONIC CORP. MODEL
4240-400 RF INTERSERIES
ADAPTER KIT

[ With this new Model 4240-400 kit, it is
easy to assemble compact, precision
30-ohm adapters for 30 different matching
requirements between four popular coaxial
RF connector series. The four series
included in the kit are N, UHF, BNC and
TNC connectors, one male and one female
each, except that there are two male N and
two female N. Also included are five
couplers, so that five complete adapters can
be assembled at any one time, allowing 28
combinations between series or with
male/female of the same series. The two
additional N connectors also permit
assembling adapters with male N/male N
and female N/female N functions.

The adapters feature low VSWR as a
result of precision machining and tight
mating tolerances (the male N/female N
combination VSWR is below 1.05 up to
1 GHz and below 1.1 up to 2.5 GHz). Price
of the Model 4240-400 RF Inierseries
Adapter Kit is less than $85. Available from
Bird Electronic Corp., 30303 Aurora Rd.,
Cleveland (Solon), QOhio 44139, tel. 216-
248-1200.~—Bruce O. Williams, WASIVC
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Product Review

Conducted By Brucs ©. Williams, WASIVC
Assistant Technical Editar

Ameritron AL-1200 HF Linear Ampllfler

It’s big, and that’s good. It’s heavy—
77 pounds—and that’s good, too. In these
days of “smaller is better’” (for example,
hand-held YHF rigs that are barely iarger
than a pack of cigareites and all-band
transceivers the size of a shoebox), it's
refreshing to see some manufacturers building
bhig, heavy boxes and bragging about them.
Even with all of the available modern
technology, it's still not possible to build a
tough, 1500-W-output, multiband HF
amplifier with a built-in power supply that fits
inside a shoebox and can be lifted with one
hand.

The Ameritron AL-1200 allows legal-limit,
continuous-duty operation on 160 through
i5 meters, including the 10- and 18-MHz
WARC bands. It is possible, with a simple
modification, to put the amplifier on the
[2-and 10-meter bands. The band switch has
an extra, unmarked detent position allowing
this modification.

All power supplies are built in, and the tube
is cooled by a rugged forced-air system. An
ALC circuit, hooked up to the transmitter
ALC input, prevents amplifier output from
exceeding 1500 W in case of excessive drive.

Inside the Box

Ameritron’s AL-1200 is the first commer-
cially built, amateur-band amplifier to use the
new EIMAC 3CX1200A7 ceramic/metal
triode, This tube is designed to meet the re-
quirements for amplifiers operating at the
higher amateur power levels now allowed by
the FCC. According to EIMAC, the
3CX1200A7 can be thought of as a ceramic
version of the popular 3-1000Z. The
3CX1200A7 has drive, power-output, dec-
supply and frequency ratings similar to its
glass counterpart, It features ceramic and
metal construction and a thoriated tungsten
filament requiring virtually no warmup time.
Grid dissipation is 50 W, so the 3CX1200A7
is more rugged than other ceramic/metal
triodes.

But back to the AL-1200, The interior of
the amplifier is divided into two sections by
& partition between the front and rear panefs.
'The power supplies, metering, ALC ¢ircuitry
and relays reside on the lett side of the parti-
tion; the input network, tube, blower and
tank components are on the right, When the
cover is attached securely with its 30 screws,
the RF circuitry is completely enclosed in its
RF-tight compartment.

Power Supply

The full-wave bridge rectifier is built on a
PC board and includes five 1-kV PIV, 3-A
diodes in each leg of the bridge. Ameritron
has included 0.01-pF capacitors across each
diode for transient suppression, but no
equalizing resistors. Filtering is accomplished
by eight 210-xF, 450-V electrolytic capacitors
connected in series for a total filter rating of
about 26 uF at 3600 V. According to the
front-panef HV meter, the power supply
delivers about 3400 V under no-load con-
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Ameritron AL-1200 Full-Power Linear Amplifier, Serial No. 033

anufacturer's Claimed Specifications
Frequency coverage: 1.8-2,0 MHz, 3.34.4 MHz,

Moasurad in ARRL Lab

6.3-8.3 MHz, 9.5-15.5 MMz, 15.5-21.5 MHz, 24-29 MHz

(export model},
Modes of operation: 85B, CW.
Power output: 1500 W, all bands.

Harmonics and spurious emissions: Not specified.

Color: Gray front panel, black cabinet.

As specified.
Ay specified.
See Table 1.
See Fig. 1.

Dimensions (height, width, depth): 10 x 17 x 18% in.

Waight: 77 Ib.

ditions and 3000 V under Full load when con-
nected to a 240-V line regulated to within 3%.

RF Circuitry

A tuned input circuit is used to provide best
linearity and drive characteristics, and the
input circuitry is completely shielded in a
metal box that attaches to the rear of the front
panel. The plate-circuit band switch attaches
to the rear of the input-circuit compartment
50 that the shaft from the front-panel band
switch directly drives both the input- and the
tank-circuit band switches. This thoughtful
arrangement eliminates the need for elaborate
chain drives or (heaven forbid!) separate input
and output switching. The band switch is the
genuine article—a heavy-duty ceramic switch

with 6-kV, 20-A contacts and a firm detent
at each band position.

The tube, blower and plate RF choke are
mounted on a small chassis at the rear of the
amplifier. The blower is mounted to the par-
tition so that it draws air through perforations
in the side panel, past the transformer and
other power-supply components. The air is
forced into the chassis supporting the
ICX1200A7, and it must exit through the
EIMAC air system socket, past the tube seals
and through the tube cooler. The cabinet top
is vented directly above the tube,

The tank circuit, a pi-L. network on 160 and
80 meters and a pi network on the other
bands, features a 190-pF, 4.5-kV air-variable
PLATE tuning capacitor and an 800-pF,



Table 1
ARRL Lahoratory Power Measurements
Ameritron AL-1200 Linear Ampliffer

Band Mode  Plate Plate Pawer
(MHz) Current  Voltage Qutput
(A) V) w)
18 ow 0.700 2950 1150
S5B 0.775 2909 1250*
a5 cw 0.700 2900 1400
58B Q775 2800 1500
7.0 CcwW 0.700 2950 1400
SSB 0.775 2900 1500
14 cw 0.725 2900 1450
SSB 0.775 2600 1500
21 cw 0.750 2900 1200
SS8B 0.850 2900 1250*
24 cw 0.775 2900 1200
558 0.850 2900 1250
28 cw 0.700 2950 1000
S8B 0.700 2950 1000

Drive input  Efficiency
Power SWR %%}
(W)
160 1.24 51
100 1.28 51
100 1.38 64

i0o . 1.30 62
100 1.13 63

100 121 62
100 1.27 64
100 1.34 62
100 1.44 51
100 1.32 47
100 2.30 49
100 210 47

54 1.70 46

43 200 46

"1500-W output could be chtained with 120-W drive.

Flg. 1—Worst-case spectral display of the
AL-1200 linear amplifier. Power output is

1500 W at 7 MHz Horizontal divisions are
each 2 MHz; vertical divisions are each 10 dB.
All spurious and harmonic emissions are at
least 54 dB below the fundamental output.
The AL-1200 meets current FCC spectral-purity
requirements,

1.2-kV air-variable 1L.OAD capacitor. Fixed
transmitting-quatity ceramic doorknob
capacitors are switched in parallel with the
tuning capacitor for 160-meter operation, and
similar capacitors are switched in parallei with
the loading capacitor for 160, 80 and 40
meters.

Control Circuiiry

The AL-1200 has a CW/SSB front-panet
switch, but not for the traditional reasons.
Since the FCC changed the Amateur Setvice
power limitations to 1500-W output for both
CW and SSB, different operating voltages for
each mode are no longer necessary. In this
amplifier, the CW/SSB switch changes the
value of the Zener-diode voltage in the bias
circuit. For SSB (and indeed SSTV or even
AM)}, the tube operates ia class AB, for best
linearity. In the CW mode (for CW or
RTTY), the bias is changed so that the tube
operates ¢loser to class B for greater efficien-
¢y. This feature really works; the efficiency
does increase (see Table 1), and the tube
dissipates less power. The result is cooler
operation in the high-duty-cycle modes,
probably leading to longer tube life.

Metering is another area where Ameritron

takes a step forward from traditional
amplifier designs to produce an updated
scheme for today’s power rules. Many more
tube failures result from excessive grid cur-
rent than from excessive plate current, so it
is important to monitor grid current at all
times. Accordingly, the AL-1200 sports two
meters: one constantly monitors grid current;
the other, 2 multimeter, can be switched to
monitor plate voltage, plate current, ALC
(drive power} or peak RF-output power.
During normal operation you would monitor
grid current to protect the tube and peak RF-
output power to ensure compliance with FCC
rules. Dedicated plate-curreni meters (to
monitor input power) are no longer necessary.

Construction

Overall, the AL-1200 is well built, although
it is not an *‘overkill’” design. The power
transformer is impressive for a commercially
built amplifier in this price range, as is the
size and quality of the blower, Shielding is ex-
cellent, and the chassis and cabinet are up to
the job of supporting all the weight. Machine
screws, not sheet-metal screws, secure the
cabinet cover,

The 3/16-in copper tubing used for the 20,
15 and 10-meter tank coil is silver plated.
Tank coils are mounted well away from the
chassis. Good design practices allow the use
of air-variable capacitors, and fixed
capacitors in the tank circuit are RF-type
ceramics. Not once did I hear the telltale
crackling indicative of arc-overs, even when
¥ ran the amplifier at full cutput into an
antenna with a 3:1 SWR.

Hookup rud Operation

The AL-1200is shipped in three packages:
The 3CX1200A7 is shipped in the manufac-
turer’s original shipping carton; another
carton contains the power transformer; and
the rest of the unit is in a third box. Ameritron
supplies instructions, compiete with drawings,
for installing the tube and transformer, As
shipped, only a few screws are used to secure
the cabinet top. The rest come in a small bag
to save you the trouble of removing 30 screws
before installing the other parts.

Transformer installation takes about 10
minutes—just bolt it in place and connect six

. clearly marked wires. Tube installation is just

as easy. Firmly seat the tube in the socket,
place the chimney in its spring clips, make the
anode connection to the tube and you're ready
to go (after replacing the 30 screws to secure
the cover).

‘While the cover is off, yon may wish to
modify the amplifier for use on 12 and
10 meters. This is simple: Just clip the green
wire that protrudes from the input compart-
ment, and you're all set. These bands will then
be operative in the unmarked position on the
band switch. Consult the manufacturer if you
have any questions about this modification.

We experienced some problems with our
AL-1200. According to the manufacturer,
these problems existed with only a few of the
carlier serial numbers (ours is no. 33), and
they have been taken care of on later units.
The first problem, low high voltage, was
caused by an improperly wound plate
transformer. The second, low power output,
was caused by a defective tube. Tom Rauch,
W8JI, of Ameritron was exceptionally
responsive in helping us track down the
problems. He promptly replaced both defec-
tive parts, and the AL-1200 worked as
specified.

The amplifier is indeed capable of con-
tinuous operation at full output power for at
least half an hour, as claimed in the
promotional literature. In fact, the amplifier
case was cooler than our 2-kW dummy load
at the end of a half-hour key-down test in the
ARRL lab, Thanoks to the pi-L output circuit
and proper component choice, tuning on 160
and 80 meters is exceptionally smooth. The
loading control actually has an effect! The
AL-1200 works better on the low bands than
on 10 meters, as shown in Table 1. The
manufacturer says that the amplifier was
designed with low-band operation in mind,
and that's probably a good thing during this
part of the solar cycle. The extra power really
helps on 160 and 80 meters.

The AL-1200 is worth considering if you’re
in the market for a companion for your
100-W transceiver. It offers good perfor-
mance and reliability. Given the cost of the
components used in a power amplifier, this
amplifier is reasonably priced at $1695,
Manufacturer: Ameritron, Division of Prime
Instruments, 9805 Walford Ave., Cleveland,
OH 44102, tel. 216-651-1740.—Mark Wilson,
AA2Z

SANTEC LS-202A 2-METER SSB/FM
HAND-HELD TRANSCEIVER

A 2-meter hand-held rig that includes SSB
operation? Yes! Imagine having the option
of calling through the local repeater or keep-
ing in touch with your friends on sideband
while walking (or driving) around town. if a
lot of your 2-meter operation is on SSB, and
you have resisted the temptation to buy a
hand-held transceiver because you don’t use
the FM repeaters very much, Santec may have
just the rig for you,

This versatile radio uses thumbwheel
switches for frequency selection, with a slide
switch to set +35 kHz offsets. The top panel
also includes a MODE switch to select FM,
USB or LSB. The on/oFF/voLume control
and sQuelch control are mounted as a single
concentric unit, RIT and vxo controls make
up another concentric pair. (This pair
operates only when the MODE switch is set for
sideband operation.) There is a slide switch
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to turn on a noise blanker, also only opera-
tional in the sideband mode. A small
D’ Arsonval-movement S meter doubles as a
battery indicator when the radio is transmit-
ting. A red LED should also light during
transmit to indicate good batteries. 1f the
LED does not light, or flashes, the batteries
should be replaced. This indicator is handy
for nighttime operation. It is also easier to
take a quick look at the LED than the meter
during mobile operation. A BNC antenna
connector and a pair of jacks for an external
speaker/microphone (2.5-mm jack for the
mic and a t/8inch jack for the speaker)
round out the top-panel complement..

A number of controls are located along the
left side of the radio. The PTT switch is
operated by a bar conveniently located toward
the front of the radio on this side. Three
slide switches are found behind the PTT bar.
One slide switch selects +600 kHz offset,
— 600 kHz offset or simplex operation.
Another selects either of two power levels.
Slide the TONE switch om, and the radio
transmits a short 1750-Hz signal when the
push-to-talk bar is pressed. Some repeaters
require such a signal for access. On the left
side, near the top, is a yellow button labeled
LaMP. Press this button and a pair of green
LEDs light on the top panel. The idea is to
iluminate the S meter and the frequency-set
thumbwheel switches, although I never found
the lamps helpful when trving to set a fre-
quency in the dark. A jack for the wall-
transformer battery charger is located on the
left side, near the bottom.

‘There is a wrist strap attached to the top
right side of the radio. It is easy to hold the
radio securely with this strap slipped around
a wrist. A metal belt clip slides into a slot on
the back of the radic. | found that the radio
has a tendency to slide off a belt if carried
in this manner. The top portion of the front
panel sports a grille with raised horizontal
bars. The openings for the built-in speaker
and microphone are in the bottoms of these
bars. This protects the speaker, mic and other
internal components from dust or even water
that might tend to enter through a flat grille.
The case is made of a very heavy, dark-green
plastic.

The siide-on battery pack takes up the
bottom rear quarter of the radio. The battery
pack locks securely in place by means of a
notch in the battery right side panel and a

48 05T

Santec LS-202A Hand-Held 2-Meter FM and SSB Transceiver, Serial No. 1187

Manufacturer’s Claimed Specifications

Measured in ARRL Lab

Frequency coverage: 144.000-147,995 MHz in 5-kHz steps. As specified.

VX0 range: =5 kHz. +5.8 kHz.
RIT range: +1 kHz. + 2.8 kHz.
Modes of operation: FM, LSB, USB. As specified.
S-mater sensitivity {uV for 89 readingk Not specified. 50.
Transrnitter Transmitter Dynamic Testing
Transmitter power (ocutput):
High: 1.5W at 7.2 V. 18 W,
35Wat10.8 V. 38W.
Low: 0.5 W at 8.0 V. 05Wat 108 V.
Not specified at 7.2 V. 0.2 W.
Carrier Supprassion; Not specitied. See Fig. 2.
Third-order intermedulation distortion dynamic range: See Fig. 3.
Not spacified.
Harmmonlc and spurious suppression: 60 dB. See Fig. 4.

Recelver
Receiver sensitivity: Less than 0.25 gV for 10-dB
signal-to-naise ratio.

Recelver Dynamic Testing
Noise floor (Minlmum digcernible
signal) {dBm): - 138,

Blocking dynamic range (dB): 112,
Two-tone, third-order intermodulation
distortion dynamic rangs {dB): 81.
Third-order input intercept (dBmj:

- 16.5.

Receiver audio output at 10% total harmonic distortion:

More than 400 mW.
Squelch sensitivity: Not specified.
Colot: Dark green.

400 mwW.
0,07 zV min, 0.3 2V max.

Biza (height, width, depth): 7 % 2.5 x 2 inches inchuding

projections (except antenna).

Waeight: Approximately 1 Ib with battery and antenna.

sliding catch on the case. Connections for the
aptional mobile console appear to be included
on the radio bottom, although the operator’s
manual makes no mention of them. Mark-
ings indicate + and - terminals, along with
a pair of connections marked Lamp and TxB.
These connections are recessed 7/32 of an
inch into the bottom. The schematic diagram
leads me to believe that the + and ~ ter-
minals may serve to power the radio or be
used with a drop-in gquick-charge unit,
although no quick charger is listed as an
accessory.

Circuit Description
Receiver Section

‘The receiver uses single conversion on SSB
and double conversion on FM. Signals are
routed from the antenna through a low-pass
filter and then to the RF amplifier stage.
From there the signals go through a band-pass
filter and are mixed with an oscillator
output to produce a signal at the first iF,
10.695 MHz. Depending on the MODE switch
setting, the signal is then sent cither to the FM
or the S8B IF section.

In the SSB IF section, the signal goes
through a crystal filter, is amplified and
detected by a diode-ring product detector, The
FM IF section uses a different crystal filter
and amplifier. A 10.24-MHz PLL-oscillator
signal is mixed with the 10.695-MHz first-IF
FM signals to produce a signal at the second
IF, 455 kHz. A single IC provides a limiter
amplifier, quadrature detector, active filter
and squelch circuit,

The detected FM or SSB signal is finally
routed to an audio amplifier that drives the
speaker. An AGC signal is derived from the
product-detector output during SSB opera-
tion. The § meter is driven by the product-
detector output in the 8SB mode and by the
second-IF output in the FM mode.

Transmitter Section
In the FM mode, a voltage-controlled-

oscillator (VCO) generates a carrier signal at
10.695 MHz. This is mixed with the PLL
heterodyne oscillator and doubled in frequency
to attain the final output signal. An IC
amplifier imits the microphone audio frequen-
¢y to less than 3 kHz and amplifies this signal.

For SSB operation, a VCO generates a
10.6935-MHz carrier signa! for USB and a
10.6965-MHz signal for LSB operation. This
carrier is mixed with the microphone audio
in an IC balanced modulator to produce a
double-sideband, suppressed-carrier signal.
This signal then passes through a filter to
remove the unwanted sideband before being
mixed with the output from a PLL oscillator
to generate the final signal, Four stages of
amplification increase the signal to the 2,5-W
level,

The PLL unit uses crystal oscillators to
generate the various signals, such as the
10.24-MHz master oscillator signal, which is
divided by 2048 to produce a 5-kHz reference
signal. The + 5 kHz output switch also selects
the proper crystal oscillator for the desired
cutput. The RIT and VXO circuits for vary-
ing the SSB operating frequencies are included
in the PLL section. An out-of-lock signal
prevents the LS-202A. from transmitting if the
PLL circuitry is not locked.

Operating the Radio

The L3-202A operating manual is nicely il-
lusteated and clearly written—even if some of
the English seems a bit broken. It iz much
better than some of the manuals that I have
seen for imported equipment. But even
without quickly going through the manual to
become familiar with the operating details,
you should have no trouble figuring out how
to turn this rig on and *‘make it play.” All
controls are clearly marked, or their function
is obvious to anyone who is even remotely
familiar with radio equipment.

Battery packs available for the LS-202A
range from 7.2 V to 10.8 V. The radio in-
cludes an IC voltage reguiator, so it can be



operated from a supply in the range of 7 to
12 V. You are cautioned against connecting
the rig directly to an automobile battery; the
voltage-regulator output on most vehicles is
in the range of 13.8 V, and that could easily
damage the radio.

The standard battery pack holds six AA
cells. One set of batteries comes with the
radio. These are alkaline cells, recommended
over carbon-zine ones. There is no recharger
included, since you should not recharge
alkaline cells. After a short time I replaced
the original batteries with NiCd AA cells, and
was able to have a fresh set charged up and
ready to go into the holder throughout the
review period.

About a month after the radio for review
was received, a package of accessories arrived.
Included was the high-power NiCd battery
pack, model NP-9. This is a 1(.8-V, 450-mAh
battery, With it, the radio produces about
3.5 W of output power. The wall-transformer
unit that comes with this battery pack will
recharge the battery in about six hours. You
can also operate the radio with the charger
plugged in, although I did notice a slight
amount of ac hum on the transmitted signal
if the battery was very low.

Another accessory item was a speaker/
microphone. This is a most welcome addition
if vou plan to use the radio for any mobile
operating. It is also very convenient to clip the
radio to your belt and the speaker/mic to a
shirt pocket while walking. The audio from the
cxternal speaker is not quite as clear as that
from the interna] one, but there seemed to be
little if any difference in transmitted audio
using the built-in or external microphones.

I was able to work into quite a few
repeaters throughout the central Connecticut
area. [ had to keep the power switch in the
HI position almost all of the time for reliable
access to the repeaters. Of course, that is more
because of terrain and distance to the repeater
than any ather factor. Using an eight-element
log-periodic array suspended from the rafters
in my attic | was able to work Chuck
Hutchinson, K8CH, on SSB. His station is
located about 20 air miles from mine. | was
also able to work Mark Wilson, AA2Z, with
no trouble, but Mark’s station is only about
12 air miles away.

Later on, I mounted a Cusheraft A144-20T
VHF Twist antenina on my roof. This anten-
na provides 10 elements with vertical polariza-
tion and 10 with horizontal polarization. In-
stead of phasing the two sets of elements to
obtain circular polarization, I used one feed
line to the vertical elements and one to the
horizontal ones. That way | can choose the
best antenna for FM repeater use or for SSB
operation. With this rotatable array I am able
to work through many more repeaters, and
I have logged a number of other stations on
SSB. With only 3.5 W of output power, [ can
definitely hear more stations on $SB than I
can work, however!

A single battery charge can last a week or
more if you are using it mostly to monitor a
frequency for an hour er so a day and seldom
transmitting, even on low power. If you are
doing much transmitting, especially on high
power, the battery may last less than an hour.
If you are using the unit on SSB, the battery
life seems to be extended by quite a bit. The
manval claims that SSB operation extends the
battery life three to four times over FM opera-
tion, T made no attempt to measure this, but

Fig. 2—8pectral display of the LS-2024
aperating on LSB with no modulation. Vertical
divisions are each 10 dB; hotizontal divisions
are each 2 kHz.

Fig. 3—Spectral display of the LS-202A
undergoing two-tone, third-order inter-
mocdulation distortion test. Transmitter output
is 1.4 W. Vertical divisions ars each 10 dB;
horizontal divisions are each 2 kHz.

Fig. 4--Spectral display of the LS-2024,
operating on FM at 1.8-W output. Vertical
divisions are each 10 dB; horizontal divisions
are sach 50 MHz. The LS-202A complies with
current FGC requirements for spectral purity.

with the reduced duty cycle of an SSB
transmission as compared to an FM transmis-
sion, it certainly seems possible.

On-Fhe-Air Impressions

Received audio reports were usually of ex-
cellent quality signals on FM (as long as I was
able to work the repeater refiably}. I did not
receive any complaints of distorted audio or
other problems. The quality is generally good
on SSB, with one exception. There is a

noticeable amount of carrier transmitted with
the SSB signal. 1 did receive a couple of reports
about this, and a lab check with the spectrum
analyzer confirmed it. Fig. 2 shows the LSB
spectral output, with no modulation present.
The large pip to the right of center represents
the carrier, while the small, wider “hump’’ to
the left represents noise generated in the radio
that is being passed by the sideband filter. If
the receiving station tunes properly, this car-
rier should not be objectionable, and the radio
does meet the manufacturer’s specifications for
carrier suppression,

Fig. 3 shows the spectral display for the
transmitter two-tone IMD test. The upper
sideband distortion products are a little
greater than the corresponding lower sideband
products, and by comparison to other *“stan-
dard’ SS5B rigs we might expect them to be
reduced a bit more. But when you consider
the size of this radio and the type of use that
it can expect, the output is acceptable.

Fig. 4 is the spectral output of the radio
operating in the FM mode. The tallest line
represents the carrier frequency. This is a
fairly typical FM spectral display.

Conclusion

¥ really can’t find much fault with the
LS-202A, It is simple to operate and does a
fine job for its intended purpose. It lacks a
lot of the bells and whistles found on many
band-held rigs today such as freguency
memories, scanning features, DTMF (dual-
tone multi-frequency) pad for autopatch calls,
and so on, but it doesn’t have the high price
tag either! The SSB feature is a definite plus
if there is much activity on this mode in your
area. All in all, it is a fine radio.

One area that | might complain about is the
tight spacing on the on/cre/voLume, squelch,
RIT and vXo controls, My big fingers had a
hard time finding the bottom, or outer knob
on the concentric controls. Even though these
knobs are a bit larger than the top or center
controls, I still tend to turn both when I only
want 1o adjust the bottom one. I also have a
tendency to turn the adjacent set while turning
the one I want, In other words, when I am ad-
josting the RIT control during SSB operation,
I am likely to change the volume and squelch
settings. The layout is very tight to fit even
these few controls on the top panel. 1 don’t
see any way that the situation could be
improved, but prospective buyers should
decide how difficult it will be for them to
operate the controls properly,

The frequency-setting thumbwheel switches
are recessed a bit into the top panel, and the
megaheriz and 10-kilohertz switches are very
close to the edge of the recessed area. I find
them somewhat difficult to tura, but then my
fingers don't always do what I expect them to.
1 also found that I am likely to turn two of
the switches at once, it sometimes takes a bit
longer than expected to dial in a specific fre-
quency. I have found these same problems
with other radios using thumbwheel switches,
s it is not a problem specific to this radio.

The L5-202A is available from ENCOMM,
Inc. , 2000 Avenue G, Suite 800, Plano, TX
75074, tel. 214-423-0024, or from any
authorized dealer. Price class: LS-2024, $280;
NP-9 quick-rechargeable NiCd 10.8-V battery
pack, 43; CA-110E ac charger for NP-9, $18;
SH-1 speaker/microphone, $25: LA-207
speaker/30-W amplifier, $160,—ZLarry D.
Wolfgang, WA3IVIL i)
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Hints and Kinks

Conducted By Bob Schetgen, KUTG
Assistant Technical Editor

A CONVENIENT MOBILE MOUNT

"1 Here is a sturdy mobile bracket for your
2-meter rig. The cost is very low, and | con-
structed and installed mine in about two
hours.

My IC-255A measures 245 = T4 x 9
inches (HWD), so I present dimensions that
suit it. Change the dimensions as necessary
for vour radio. Allow about 4 inch for
hending of the sheet when laying out the
dimensions.

Begin with a sheet of galvanized steel about
6 » 17 inches. Use metal that is thick enough
to prevent flexing, but that allows neat and
easy bending. Fig. 1 illustrates the finished
product. You can easily make a smooth,
straight, 90° bend as follows: Draw a bend
line on the sheet, place a small board with one
edge on the bend line and clamp both pieces
in a vise, and bend the sheet over the board.
'The results look professional.

The finished bracket is open from front to
vear so that the speaker is exposed and con-
nections can be made before inserting the rig
into the bracket. A scrap piece of 3/16- or
1/4-inch-thick plywood or Masonite™ s in-
serted inside the bracket below the top. Drill
two or three 3/16-inch holes through the
wood and bracket for attachment to the
dashboard. Flat-head boits, countersunk into
the wood piece, cannot scratch the radio.

To keep the rig from sliding through the
back of the bracket, use pliers to bend the rear
corners of the bracket upward. Incline the
bracket slightly so that the rig cannot slide
toward you. This also makes the readout
more visible. A coat of paint provides a
finished appearance.—P. K. Hurlbut,
NSDHN, Midland, Texas

A SUPER GROMMET FOR MOBILE
INSTALLATIONS

i) 1ran across an eagy solution to a problem
while installing my HF rig in the car. My
problem was, as in past installations, how to
protect the power cable where it passes
through the firewall. The cable is much too
farge to go through the normal wiring-harness
grommet.

I went to the [ocal auto parts house and,
after browsing for a few moments, came up
with a replacement grommet for a PCV valve,
which fits into an auto valve cover. A l-in
hole would accommodate the grommet.
Having done the “*hole-saw routine’’ on the
firewall, I found that the thicker side of the
grommet, although of a smaller diameter,
would not press into the hole, Once | reversed
the grommet, a screwdriver easily pushed the
thinner, but wider, side through the hole.
There is now a perfect ¥4-inch hole through
which to pull the cables, with no chance of
damage from sharp edges. The cost of the
grommet was about §1.50.—G. B. “Jim*™
Lane, II, NSDC, Kingwood, Texas

RFI TO THE KENWOOD TS-4308

17} 1t was much to my pleagure that my friend,
AFIU, decided to replace his old rig with a
new Kenwood TS-4308S. (I picked up the old
rig as a standby.) After several weeks, George
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Fig. 1—N5DHN's drop-In moblle mount.

called to confess that he thought the change
was a mistake. Mis pew 430 would not
operate with his SB-220 amplifier on 20-meter
CW. He had never before encountered this
problem.

When [ visited him to see if I could help
solve the problem, George had set up the '430
and 220 on the 20-meter band, The combina-
tion locked in a key-down condition when the
first code element was sent. We first checked
the keyer for a malfunction, but found no
problem. RF was affecting the sensitive cit-
cuitry of the *430—but how? Next, I
eliminated afl leads exiting the radio except
for the antenna lead and kev line, but the
problem remained. Although the key line was
a shielded wire, 1 suspected it as an RF path
into the *430. To solve this problem, 1 wound
five turns of the key line on a toroid core, very
close to the key jack. This solved the problem
nicely. My friend George is, once again,
happily operating on 20-meter CW,—Louis
Parascondola, WAIGSQ, Ridgefield,
Connecticut

THREE-TERMINAL REGULATOR
SUPPLIER

71 The june 1985 Hints and Kinks column
{(p. 40) showed an incorrect address for Active
Electronics {a supplier for the Texas
Instrunments 7810 voltage-regulator 1C).
You can contact Active Electronics at
P.O. Box 9100, Westboro, MA (1581,
tel. 1-800-343-0874 (outside Massachusetts) or
1-617-366-0500.—Bob Schetgen, KU7G,
ARRL Staff

TV AND THE HEATH SB-230

3 [ experienced TVI trouble with my SB-230
amplifier. The TVI was not appreciably
reduced by improving the PA compartment
shield. For significant TVI reduction, the
open-frame antenna relay must be enclosed
{with copper-clad circuit board or equivalent),
the outer conductors of all coaxial cable leads
must be soldered to the relay enclosure, and
both coil leads must be brought into the
enclosure via feedthrough capacitors, Solidly
connect this new relay enclosure to the chassis
of the SB-230.—Bob Loving, Jr., K9JU,
Streamwood, fllinois

SCME CALCULATOR KINKS

] Whether at work, school or home, many
hams use a hand-held calculator. Many
calculators on the market combine LCD and
CMOS technologies for low-current operation
and use thin plastic printed-circuit “*film™’ to
connect the components. (My calculator, a
‘TI-55™, is made by Texas Instruments.)

These calculators run on very low current
and use two button-style flat batteries. it is
important to maintain a good connection
between the batteries and their film-circuit
contacts; poor contact causes the calculator
to operate erratically, with absurd display
readouts.

When this happens, most people replace the
batteries. 1 find that this problem comes up
about every three months—a little too often!
Inspection reveals that a layer of black
oxidized metal coats the contacts—the result
of a reaction between two dissimilar metals.
Normal operation is restored by lightly
seraping away this coating with a very blunt
knife blade (liquid clcaners are deemed too
risky). The copper layer on the circuit plastic
i5 very thin, so it is important to avoid cutting
it with a sharp or abrasive tool. This kink has
allowed me to use one set of batteries for nine
months, so far. (Those experiencing trouble
with a T1-55 {1 should call 1-800-TICARES
weekdays from 10 AM to 5 PM, Central time,
even if the warranty is expired.)

[f one resides in an area of high humidity
(as the southeastern U.$.), corrosion on IC
leads may eventually render calculators and
other electronic gear inoperable. A silica-gel
pack placed inside of the equipment case
should prolong circuit life. Happy
calculating!— Robert Atkinson, KSUJ,
University, Mississippi

HEATH HX-1681 ALIGNMENT

[7i It is not necessary to use the internal meter
for alignment checks on the HX-1681
HFO/mixer board after the transmitter is first
assembled. Use an 11-MQ meter instead and
connect it between TP ¢ on the HFO/mixer
board and ground. Llse the 1.5-V range.
Typical measured voltages do not correlate
perfectly between the internal-meter readings
and those of the external meter because the



Table 1
Intemal Vs. External Meter Readings for
Alignment of the HX-1681

Internal External
Manual Meter Meter (V)
Page Band (Lower Scale) {11-MQ Input Z}
116t Bm 3 Q.30
40m 2 0.23
20 m  not avail, 0.44
15 m not avail. 0.32
10m 3 0.33
171t 80m 10 1.24
4m 75 0.75
20m 5 0.50
15m 2 0.26
1tm 156 0.22

THFO-level adjustment
Hthand-pass fitter adjustment

racters load the diode rectifier circuit on the
HFO/mizer board differently.

In general, a meter reading of 3 on the
lower scale of the internal meter corresponds
to 0.3 V on an external meter. Table | sum-
marizes measurements.obtained during align-
ment with an external meter. Reasonable
variation from the values in Table 1 can be
expected: The manual suggests plus or minus
10% . —Herbert L. Ley, Jr., N3CDR,
Rockville, Maryiand

SOURCES OF AUDIO-FREQUENCY
TONES FOR ALIGNMENT

[J Alignment or tests of transmitters and
other ham gear sometimes require a source
of low-level sine-wave audio. Some
technicians whistle into the microphone—at
best, a very poor substitute for an audio signal
generator, [Those wishing to build an inex-
pensive audio signal generator should look at
“A Simple Function Cenerator,” (ST,
May 1984—FEd.]

I sometimes tune my receiver near a har-
monic of the crystal calibrator to produce the
desired tone (usuaily around 1000 Hz). This
tone is then fed into the circuit to be tested.
Aun attenuator must be used at the receiver
output (a few hundred ohms is adequate) to
decouple any power supply hum in the
receiver output stage and to set the level of
the desired tone. Avoid overloading the cir-
cuit under test and use available equipment,
such as a sensitive voltmeter or oscilloscope
to monitor the signal level. Keep the output
load on the receiver or recorder during these
tests. Shield all connecting leads to avoid hum
and RF pickup. 'The tone frequency can be
closely estimated by noting the difference
between the zero-beat and desired-tone dial
readings.

If your set is a transceiver, the desired tone
or tones can be recorded on magnetic tape and
played back when necessary. There is no
substitute for a good audio oscillator, but this
trick has done the job on a few occasions.
—Cornelio Nouel, KG5B, Brownsville, Texas

PROJECT CASES FROM OLD RADIOS

[7 T have come across an idea that will be of
Interest to anyone who needs enclosures for
small electronic projects. (See Fig. 2.) ] work
as a radio technician in the auto-sound

Fig. 2—A *junk™ auto radio and a finished
project built into a similar surplus chassis.

business. Over the vears, I've accumulated
many “‘basket cases’: car radios, tape
players, and so on. Not only do the parts
come in handy for projects, but the stripped
chassis are ideal cabinets for many projects.
For example, I needed a box with two holes
for potentiometers. Nearly all auto radios
have two control shafts—right? The 2 x
4-inch “‘nose’” opening can be covered with
Y -inch-thick plastic, which has been drilled
for LEDs, switches, jacks or any other front-
panel components. The chassig are metal, and
the bottoms are prepunched with numerous
holes to mount circuit boards and other parts.,
The finished cabinet is very sturdy. Metal
cases are excellent RF shields and often come
with finished top and bottom covers, which
are already secured with screws.

Most auto-radio shops, with repair and in-
stallation facilities, have junk radios that you
can salvage or buy very cheaply,—Robert B,
Gooch, N3DRW, Baltimore, Maryland

FILL THOSE HOLES!

[1 T have found some **neat stuff™” for filling
holes in faceplates or chassis, it is an inex-
pensive automotive product called Ligquid
Solder. It is available from most auto-parts
stores, Once applied and dry, it can be sanded
smooth, This should interest home builders
who often work with surplus chassis or
panels.— Patrick Riggins, KA4ZNU,
Knoxville , Tennessee

REPLACEMENT OUTPUT
TRANSFORMERS FOR OLDER
YACUUM-TUBE RADIOS

[J While trying to revive an old vacuum-tube
receiver, | found that the audio-output
transformer had an open primary winding.
Efforts to locate a replacement proved unsuc-
cessful. A search through the junk box,
however, produced a 117- to 6.3-V, 0.5-A,
filament transformer of about the right size.
Since the impedance ratie is the square of the
voltage ratio, it occurred to me that this
transformer might do the job. With an im-
pedance ratio of nearly 400, the reflected load
in the primary would be around 3000 &, when
an 8- speaker is used. The output tube ac-
tually called for a load of 5000 &, but I
decided to give the transformer a try anyway.
Resuits were surprisingly good, and the set,
a fairly expensive one in its day, came back
to life. [ have not tried a 16-Q speaker, which
would double the reflected load on the tube,

but the audio available with the original
speaker is enough to drive me out of the
room.

If an oscillation should occur, it may be
necessary to transpose the primary-lead con-
nections or replace the shaping capacitor,
which is usually found across the primary
winding, A 0.01-gF (600 V) capacitor should
be about right. In some cases, a negative-
feedback resistor of about | M{ may be con-
nected from the output-tube plate to the
driver-tube plate to reduce hum and
distortion.

If the turns ratio of a transformer is not
known, it can be determined by feeding a
stnall voltage to one winding while measuring
the voltage at the other winding. (Use extreme
caution! High voltages can be present.) Do
not use a lamp or motor control, which pro-
duces spikes, to control the low voltage, since
this will give erroncous readings and may
damage the transformer.—Curnelio Nouel,
KG3B, Brownsville, Texas

MORE CABLE TIES

L] Have you seen those garbage-bag ties that
always seem to outnumber the bags? They
make fine cable ties. Commercial nylon ties
are expensive and hard to come by unless you
have a good electronics supply house in your
area. Also, commercial nylon ties can be used
only once because you must cut them to
remove them. Carbage-bag ties are ad-
Justable, reuseable and can be linked together
to provide any length you need. I’ve also used
these ties to secure coax along my antenna
mast. They may not last as long in the weather
as the commercial ties, but they’ve lasted a
couple of years, so far, in the Northeast.
—Ray Avery, WA2RRS, Vestal, New York

THREADED FASTENERS AS COIL
FORMS

) In Hints and Kinks for May 1979 (p. 45),
there is a clever idea for the use of small,
plastic screws as coil forms. The basic idea
is to select a screw of some appropriate
diameter and thread piich, wind the coil on
the screw using the threads as a guide, secure
the coil to a mechanical support, and connect
it into the cireuit.

The person submitting the idea suggests
that a disadvantage to the technique is that,
.. . one cannot tune such a coil by adjusting
the spacing between turps.”

It seems to me that once the coil is
inechanically secured in place, the screw can
be removed by simply unscrewing it from the
coil. Then the coil can be adjusted easily.

If the screw is removed once the coil is
formed, there is no need to limit oneself to
using plastic screws. Metal serews come in a
wide variety of diameters and thread pitches
that are useful as coil forms.—Robers (.
Arge, NYSW, Covelo, California

COATS VS. “RUBBER DUCKIES"

(] Don’t wear a VHF transceiver with a
flexible antenna under your coat. Some
brands of ‘‘rubber ducky’’ antennas may be
disassembled by unscrewing the connector
from the rubber body: Coat friction does this
easily. I learned my lesson by losing the tops
of two different antenna models in eight days.
(Both were returned, but not everyone can be
lucky ¢nough to lose them at churcht)— David
T. Geiser, WA2ANU, New Hartford,
New York ]
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Technical Correspondence

Conducted By Paul Pagel, N1FB
Senior Assistant Technical Editor

The publishers of QST assume no responsibility for statements made herein by correspondents.

HART'S LOOP ANTENNA

{73 In their article describing the recent ARRL
antenna-design contest, Hall and Schetgen
stated that the gain of the loop antenna
enterad in the contest approaches that of a
dipole.! In Technical Correspondence for
July, Ted Hart, W5QJR (who entered the
loop in the contest), ciaims his loop has a gain
figure that considerably exceeds that of a
dipole.? However, Hart’s claim is not valid,
as I will explain.

Hart stated that in free space the patterns
of the loop and dipole are the same. This is
fundamentally true for the shape, or diree-
tivity of the patterns, but only if their elec-
trical lengths are similar. As the lengths
become very short, the patterns approach a
cosine plot, and the familiar ““figure 8 pat-
tern becomes two circles tangent to each
other. However, the size of the patterns will
be the same (and thus the gain) only if the
IR losses in the two antennas are also the
same. Hart’s claim is that the loop gain in-
creases to 8.16 dBi (6 dBd) when it is mounted
close to perfect ground. This is a theoretical
gain figure obtained from the vector addition
of the fields associated with the direct and
ground-reflected waves in the far fleld in the
directions where the two fields are in phase
{6 dB results from field doubling because of
the addition of the two egual fields of the
direct and ground-reflected waves when there
is no loss of field because of ground absorp-
tion on reflection).

What Hart seems to have overlooked is that
the ground affords the same gain treatment
on reflection for the dipole as it does for the
toop. So, if the free-space gains of the dipole
and loop are identical, and if the two anten-
nas are mounted so that their tespective fields
are oriented identically relative to ground,
then their gains resulting from ground reflec-
tions are also identical. Thus, the loop gain
is 0 dBd, not 6 dBd. Since Hart’s loop is elec-
trically short (except on the higher HF bands),
however, its pattern approaches the cosine
shape, with somewhat less gain than that of
a half-wave dipole. Hall and Schetgen’s state-
ment that Hart's loop gain approaches that
of a dipole is evidently correct.

Hart also contends that with horizontal
polarization there is little difference (in gain)
between good ground and poor ground, and
that with vertical polarization poor ground
provideés increased signal relative to good
ground for elevation angles above 18°, His
contention concerning horizontal polarization
is overly simplistic and misleading, and that
concerning vertical polarization is incorrect.
With horizontal polarization the height of the
antenna and the angle of incidence at the
point of reflection are crucial to reflective
gain. For heights less than 0.25 X, the gain

14, Hall and B. Schetgen, “'Six Winners Emerge
from the ARRL Antenna Competition,"
ST, February 1985, pp. 44-47.

*T. Hart, “The Loop Fransmitting Antenna™
Teﬁgnical Correspondence, QST, July 1985,
p. 42.
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with real ground is degraded at all angles of
incidence relative to that with perfectly con-
ductive ground, because of direct absorption
of energy from the induction field as it in-
tersects the ground—the poorer the ground
(and the lower the antenna}, the greater the
degradation. At heights of 0.25 A and greater,
the reflective gain at high angles of incidence
is also less with poor ground than with good
ground because of the greater absorption.
However, at heights greater than .25 A with
tow, grazing angles of incidence, there is some
truth in Hart’s statement that there is little
difference in gain between good and poor
ground. With vertical polarization, I can find
1o evidence in the professional literature to
support Hart’s contention that poor ground
provides a greater signal than good ground
at elevation angles greater than 18° (or for
any elevation angle). On the contrary, the
literature I’ve researched indicates just the op-
posite. Radiation patterns appearing in
Jordan and Balmain are typical ex-
amples.’~ Walt Maxwell, W2DU, ARRL
TA, 243 N. Cranor Ave., Deland, FL 32720

*Jordan and Baimain, Electromagnetic Waves
and Radiation Systems (Englewood Cliffs:
Prentice-Hall, 1968), Figs. 16-3. 4, -7
-8 through -11.

and

CW SHAPER UPDATE

i3 It’s celatively easy to adapt the CW Shaper
for use with grid-block-keyed systems.* All
that is required is to use a positive-ground
hookup as shown in Fig. 1{B). Connect the
key ground as shown and use a PNP tran-
sistor for Q1. Q1 may be any small-signal
transistor with a V,, greater than the grid-
blocking voltage to be keyed. Note that the
functions of the RELEASE and ATTACK poten-
tiorneters will be reversed.

I know of one individual who attempted to
use the CW Shaper to key a transceiver with
a built-in keyer. Such an arrangement will not
work; the Shaper must be placed after the
keyer—hetween the keyer output and the
keyed line.—Eric P. Nichols, KL7AJ,
P.O, Box 0, North Pole, AK 99705

SUPER-DUPER BUBBLE

[111 would like to suggest a more efficient
hubble-sorting algorithm be used in place of
the one offered by George Allison in his
article, **Super Duper” (QST, September
1985). Mr. Allison’s sort requires repetitive

g, P. Nichols, "Try This Versatile CW Shaper,”
Q8T, Decamber 1984, p, 28.

IWVERTING
coMPARATOR

412~y D¢
T YOLTAGE

INVERTING
CGMPARATOR

PECAY
TIME

ORIGINAL CW SHAPER
(A)

FOLLOWER
:'J'" O pf
b

VARIABLE
ATTACK

22k

TO TRANSISTORS
qQt-u4

VOLTAGE
FOLLOWER

o2 13

NS4 1ok

VARIABLE
ATTACK

CW SHAPER FOR GRID-BLOCK KEYING
{8}

Fig. 1—The basic circuit of the original CW Shaper at A. At B, the CW Shaper configured for

use with grid-block-keyed systems.



Table 1

Replacement Bubble Sort Routine for the “Super Duper”

IF Q$(SF, 1) LE Q$(SF + 1, 1) THEN GOTO 358

mechanical disk drive, and ““C:’’ is the RAM
disk. The BASICA LOG calls the program,
and when finished, the COPY commands
transfer the data to the mechanical disk drive.

A file that would take an hour to sort with
the bubble routine can often be done in a few

26§ REM ‘**%% BUBBLE SORT #%%%
278 FOR I = § TO CT-2
288 SF =1
298
308 FORJ =1 T0 7
3148 SWAP Q${SF, J), QS(8SF + 1, J)
328 NEXT J
338 SF = SP -~ 1
344 IF SF GT - 1 THEN GOTO 29§
35¢ NEXT I
368 REM **%%* CONTINUE *k#%
Table 2
Batch File Listing
"LOG,BAT" -
COPY *,% (:
g&sxca LOG

COPY LOGDATA D3
COPY LOGINDEX D:
D: "%

examination of the entire list for each ex-
change of elements. A true bubble sort will
move an ¢lement immediately to its proper
location (bubbling it up) as soon as an ex-
change is required. The entire list is scanned
only once and therefore the process is more
efficient. The sort described in the article,
while functional, is probably no more effi-
cient than a basic interchange sort.

1 suggest the routine shown in Table 1 be
used as a true bubble sort in the program.
Note that the list is scanped only once and
the use of the less than or equal condition
(LE) in line 298. This avoids the exchange of
equal elements that would have occurred in
line 294 of the original program. In fact, if
all elements in the array were equal, the sort
would never terminate! Line 298 would never
find a ““less than” condition.-—Robert R.
Reller, K3PCS, 214 Rhett La., Elkton, MD
21921

1 In ““The Super Duper,”" author Allison
states the known problem of time consump-
tion when sorting large data arrays, such as
those used for logs and dupe sheets. There are
two ways of decreasing the sort time
dramatically: Use a RAM disk and the Shell-
Metzner sort routine rather than the bubble-
sort routine.

I realize that Allison is not discussing
random-access files, but for those that do use
that application the following wiil help, I've
set up my various random-access file
programs (log, DXCC, WAS, Ten-Ten) with
a batch file. The batch file causes the program
and the data files to be iransferred to the
RAM disk. The program is then called by the
batch file, and when the data entry is finished,
the batch file continues and copies the data
files back to disk. When a read or write opera-
tion is encountered in the program, the RAM
disk provides a dramatic decrease in operating
time because there is no mechanical read or
write operation to perform. A batch file
listing is shown in Table 2, “D:” is the

minutes using the Shell-Metzner aigorithm.
It works by sorting successive decreasing in-
crements of the data file. A routine for the
IBM PC is shown in Table 3.

Before the listing of Table 3 fs used, a
routine must be written to find the total
number of records in the file; this becomes
the NO.OF.RECORDS%. Also, the data to
be sorted needs to be read into the SRT$ ar-
ray. Then, between line 98 and 190, additional
program lines must be added to read and write
the data associated with the two files to be
swapped. | realize that this is not a complete
listing as the routine before the algorithm and
the lines between 98 and 180 is dependent on
your particular program and may be only
useful for those with some programming ex-
perience. But those who can apply this routine
to their programs will find it well worth the
time invested. The routine in my program
sorts 210 records in 40 seconds!—Pan/
Wisiolek, KITKL, 1911 Grani Ave., No. 2,
Redondo Beach, CA 90278

MORE ON TRIMLINE® RFI

I I experienced telephone RFI problems
similar to those reported by Ralph A. Dage,

WSPHZ, in “Trimline Telephone in-
terference,” Techmical Correspondence, OST,
August 1985, My neighbor has a wall-
mounted Trimline, and while the phone was
on-hook he could hear my 20-meter signal.
My solution to the problem is simple. I
wrapped six turns of the telephone coil cord
(near to the point it plugs into the wall recep-
tacle) around an Amijdon FT240-43 core, My
neighbor doesn't hear me any longer.
—Ken Reid, W@KCL, 2416 B Ave. NE,
Cedar Rapids, [A 52402

RFI—DON'T PHONE HOME

1 QST readers might be interested to know
that AT&T offers a small telephone filter. The
Z100A is priced at $10.95, is equipped with
modular plugs, comes with a money-back
guarantee, and is available at AT&T phone
centers.

¥ use Miller No. 6302 chokes in the red and
green telephone leads. These chokes have an
inductance of 2.5 mH, a minimum resonant
frequency of 1.3 MHz and a 9-ohm dc
resistance. These chokes have eliminated all
my telephone RFI from 160 through
10 meters.—Harry L. Luhrman, W4PZV,
1411 Carendis Cir., Lake Clarke Shores,
FL 33406 [ 28]

Feedback

[1 Make the following corrections to the
November 1985 QST Loop Skywire article by
Dave Fisher, WOMHS, On page 21, in the
third eolumn where the 80- and 40-meter
measurements are given, the 80-meter anten-
na is an 8- to 10-meter loop. Line 15 in the
second column on page 22 should read
* ... frequencies below . .."" Also, Earlham
College is in Indiana. T

Table 3
Shell-Metzner Sort
ig M% = NO,OF.RECORDS%
280 M = INT{M%/2)
38 IF Mg = @ THEN 158
48 K% = NO,OP.RECORDS% - M%
58 J% = 1
68 I% = J%
78 L% = I% + M%
84 IF SRTS(I%) < = SRT$(L%$) THEN 120
9 SWAP SRTS(I%),SRT$(L%)
148 I% = 1% - M%
114 IF I% > ¢ THEN 78
120 Js = J% + 1
13¢ IF J% > K% THEN 28
144 GOTO 60
158 RETURN
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The “Mexican Connection”

By Michael R. Riley,* KX1B and Steven Ewald,** WA4CMS

*Public Service Manager, ARRL

**pssistant Public Service Manager, ARRL

the ground rumbled and the radio

waves crackled in central Mexico.
Hundreds, if not thousands, ¢f amateurs
provided essential communications Ffor
people, organizations and governments
during this emergency.

How did US amateurs fit into the
picture? They fit in exquisitely.
Mexican and US amaieurs cooperated with
one thought in mind: “*Let’s do our best
to help.”” The value of Amateur Radio to
the public during emergencies has been
realized as never before.

Rather than discuss Headquarter’s view
of this massive communications emer-
gency, we would like to share with vou the
views and thoughts of several amateurs
who rolled up their sleeves and helped. We
can’t, in a few pages, do justice to the
thousands who assisted. Those of vou not
mentioned can rest assured you have our
thanks and appreciation for your efforts.
Most importantly, however, we're sure you
have the heartfelt thanks of the survivors
in Mexico City ... and that’s why we're
in this “‘business” in the first place, right?

Agradecemos especialmente a los
radioaficionados mexicanos que operaron
durante esta emergencia con eficacia (y
paciencia). (We especially thank the
Mexican amateurs who operated during
this emergency with efficiency—and
patience.)

The foliowing articles and photos by
Sandy Donahue, WA4ABY, Bill Sheffield,
KQ@J3, Ted Seely, AA4GM, Fried Heyn,
WAGWZO, and John Moore, NJI7E/
XEIHDO, are just a sampling of the
hundreds of reports received here in the
Public Service Branch. We offer our thanks
to those who submitted activity reports or
manuscripts.

D uring the latter part of September,

Atlanta Responds

The terrible earthquake that inflicted so
many thousands of casualties that dread-
ful Thursday morning, September 19, had
its aftershock felt many thousands of miles
away. The aftershock was the public’s reac-
tion to the disaster. This proves once again
how valuable we amateurs can be when
catastrophe strikes.

it was obvious, early Thursday morning,
that the earthquake, measuring 7.8 on the
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Scott Shasfer, WR483, Is shown making a final
adjustment to the Yagi Installed on the roof of
the Mexican Embassy in Washington, DC.
Scott and his crew were assisted by “Ramon.”
the Embassy engineer who, when asked where
home was, pointed his finger at 230 degrees
(ptus or minus). (AA4GM photo)

Richter scale, iminediately interrupted the
city’s telecommunications capabilities and
delayed the news of the disaster itself for
some period of time. In Atlanta, the bulk
of Amateur Radio’s effort took place on
the campus of Georgia Tech, where the
campus Amateur Radio Club station,
W4AQL, was on the air almost con-
tinuzously for five days relaying traffic into
the stricken region from frantic relatives
concerned about loved ones and keeping
the local news media informed as best we
could about the extent of damage. There
is a large Mexican community in Atlanta,
a fact we knew little about until the earth-
quake struck. Georgia Tech Amateur
Radio Club President Sherman Banks,
N4CXF, was studying in the club **shack™
when a call came from the Georgia Tech
News Bureau. ““Can you get in contact with
someone in Mexico? We are getting calls
from news media about the earthquake.”’
*“What earthquake?’’ a shaken Sherman
replied. That simple question began an ex-
hausting but gratifying weekend with all
previously planned activities left by the
wayside.

With phone communications in Mexico
City severly disabled, the news media and
citizenry were initially dependent upon
Amateur Radio for all their information.
A case in point is this conversation 1 had
with an assignment editor at the Cable
News Network (CNN): *“We would like to
do a live interview with you about the sec-

ond earthquake.” (This was on Friday
night, September 21.) ‘‘Fine,”” 1 said,
““‘Why not send a video crew over.”” “*All
our Atlanta crews have been sent to Mex-
ico’? she said. “‘Can you communicate with
your own crews over your satellite links?”’
! asked. “*No,’* she replied. “Every time
we set up the uplink, we keep losing them
after every tremot.”” Such is the reliability
of expensive technology in an extreme
Cmergency.

With all the publicity about the ability
of W4AQL to communicate with Mexico
City, we became very popular with the
public, The telephone at W4AQL never
stopped ringing. Initially, we were reluctant
to do more than relay information from
Mexico City. Callers requesting heaith-and-
welfare information were told that priority
must be given to traific coming out of the
affected area. Still, the phone never
stopped ringing. Below is a chronology of
activity at the Georgia Tech Radio Club
during the Mexico earthquake:

Thursday, September 19

First word of tragedy from campus news
bureau comes at 1 PM, A guick tour
through 20 meters shows little activity from
XEl-land. Numerous stateside stations
calling for information, 3 PM—News crew
from local ABC affiliate tapes interview
and sound from Mexico. Information is
very sketchy.

At 7 PM, another TV station calls to ask
us to find out about convention of 200
Atlantans in Acapulco. We are able to find
out that there was little damage and no
casualties. An NBC affiliate does live
report from W4AQL on 11 PM news, Still
handling no incoming traffic. Everything
is outgoing from Mexico. We are hampered
by a lack of Spanish-language training.

Friday, September 20

The most frantic period for us during the
emergency, Between the press and
desperate relatives, we are having a very
tough time coping. Among the caliers is an
official from a cola company headquarters
in Atlanta inquiring about their people.
The news is good. Little damage. No
casualties known. All three local TV sta-
tions do extensive reports from W4AQL
for 6 PM news. The phone never stops



ringing. Traffic for Mexico is piling up, We
are abie to pass traffic sporadicaily, Replies
from Mexico are usually good. The
Mexican Consulate in Atlanta offers to
help with translation services—a major
breakthrough.

Saturdey, September 21

Football season opens at Georgia Tech.
The season will not be delayed becaunse club
members are busy with earthquake traffic.
Oh, the sacrifices we make in the name of
public service. The phone keeps on ringing,
but for the most part the weekend activities
keep the TV crews from getting underfoot.
We establish contact with Pedro,
XE1HHA. With the help of translators
from the Mexican community in Atlanta,
Pedro handles our traffic efficiently in
Spanish. The best part of this job is telling
an anxious son or daughter that their
parents are safe and well. We discover how
fast traffic handling can be when we ran
across XE1JE on RTTY. Our translators
now need a second skifl—typing.

Sunday, September 22

The phone is still ringing, We are
handling lots of inquiries. Qur hearts go
out to one family we had to report as
missing. Some Atlantans, frustrated with
the uncertainty of it all, are flying to the
disaster scene at great expense. Some call
to offer help in delivering our traffic
backlog. We decided that we’d better stick
to radio. One local TV reporter calls to say
he is going to Mexico with a tape crew, We
give him the address of XEIHHA so he can
record Pedro in action.

Monday, September 23

With classes upcoming at Georgia Tech,
club members consider cutting back the
effort. The phone continues to ring, mostly
with repeat inquiries from callers who
didn’t get a satisfactory answer earlier.
Most inquiries into the disaster area are
now coming back with either a *“‘no
answer”’ or “‘out of order’” report, Phone
calls start dying down. The media finds
fresher things to report about.

Tuesday, September 24 to Present

Many callers to the Georgia Tech club
were still unable to receive information
from the disaster area for weeks after the
earthquake. The uncertainty of when long-
distance phone service would be completely
restored made many people anxious,
especially those unable to afford the tab to
fly to Mexico,

In summary, W4AQL handled over 700
originations into the affected area, all
health-and-welfare inquiries. Additionally,
we provided the news media in Atlanta with
initial reports from the stricken zone, which
helped boost our image for quickness and
accuracy with both the media and the
citizenry. For most Georgia Tech Radio
Club members, it was their first experience
with disaster communications. Amateurs

participating were N4CXF, N4JQD,
N4JVY, WA4ABY, KB4BBH, N4AMOP
and numerous other Atlanta hams. In-
valuable transiation and food services were
provided by the Mexican Consulate and the
Mezxican Trade Commission.—Sandy
Donahue, WA4ABY, ARRL Assistant
Director, Southeast Division

Colorado Responds

When I first heard of the devastating
carthquake from Jess Treto, KASUGIT,
little did 1 realize that the Colorado Sec-
tion would play such a role in providing
emergency communications, serving as an
information source for the news media, the
Mexican Consulate and the Red Cross, and
passing emergency and welfare traffic from
Mexico to the United States.

KQ#@J went on the air September 19 at
about 1 PM and operated for a total of 11
days. With KA#UG]J (who had relatives in
Mexico City) at my station, I put out a call
and was answered immediately by Sam
Schuster, XEIS8G, a Mexico City
emergency station. He apprised us of the
situation in Mexico and asked if we could
pass some messages to his family. This con-
tact began the effort of communications
between Mexico and Colorado. During this
first day we were giving information to all
four major television stations and the two
major newspapers, who had no com-
munication other than Amateur Radio.
Colorado has a large Spanish-speaking
populace who have relatives in Mexico, and
the word spread fast that Amateur Radio
operators would try to provide information
on their families.

By Friday, September 20 we knew we
were in for a long siege. Cur one telephone
line was jammed with calls as hundreds of
messages began to pile up. ARRL
Colorado Section P10 NPFOE was
assigned to help with the news media, while
SEC WBAFQB and ASMs KAPMQA and
W@RSG were trying to handle incoming
calls and messages.

At about 9 PM, we lost contact with
XE1SSG. Shortly thereafter we learned
that there had been a second quake, and
all Mexico City stations were off the air.

Messages continued pouring in on Satur-
day. To our surprise, at 10 AM XE1SSG
was heard. Amateurs from around the
United States with health and welfare in-
quiries caused Mexican amateurs to begin
working them by call area. We decided a
system was needed to determine which
colonies (or wneighborhoods) escaped
damage. This would reassure the many
people calling that the colony had not sus-
tained damage. With several inquiries to
XEISSG and help from KAPUGI (who
had a knowledge of Mexico), we compiled
a computer list of over 100 colonies (in-
cluding buildings and hotels) which
included the extent of damage. Being able
to reassure many callers that their relatives
were probably not affected began to make
our job somewhat easier.

ARRL Celorado Section ACC
WBADUYV was answering phone calls and
passing messages on Saturday when an
offer of help came in from Greg Patrick
on behalf of a telecommunications com-
pany. His company offered to install three
additional phones and have the telephone
company bring in two more lines to help
us with calls from throughout the nation.
These additional phore lines enabled us to
pass the steady outbound traffic we were
receiving from Mexico. Mr, Patrick had
also offered this same service to the
Mexican Consulate in Denver. On Monday
morning, KQ@P, NOFOE, KAS0OGJ and
Mr. Patrick visited with the Mexican Con-
sulate and set up our plans to help with
their communications.

On Tuesday, September 24, the Section
Station of KQ@J and XEI1SSG ran a
phonepatch between Dave Sumner, K1ZZ,
ARRL Executive Vice President, and the
President of LMRE (Mexican League of
Radio Experimenters). This patch gave
both organizations the opportunity to
discuss how Mexico wished to handle their
traffic, and was also an opportunity for
LMRE to express their gratitude for the ef-
forts of American and Mexican amateurs
and the cooperation between both countries
during this disaster.

I cannot say enough for the efforts of the
Mexico City amateurs and especially our
main contact, XE188G, and the team of
15 people working with him. 1 also want
to thank the many hams who spent hours
in the effort of the Section Station:
KAOMQA, WBOFQB, WORSG, KDIPZ,
WBADUY, K@WOP, NOFOE, NM@X,
NN@A, KD@RX, KDOTU, KAGPYH,
NOBYM, KGOA, KAGCZW, KAUBSR,
WDOEEA and KAGUG] (our Spanish-
speaking ham who bridged any com-
munication gap we experienced with people
who did not speak English). Qur operation
continued until Monday, September 30,
when Mexico City had restored telex ser-
vice, XE1SSG and KQBJ continued to meet
each morning for any emergency traffic
until October 3. The KQAJ team handled
over 1000 telephone inquiries and inbound
messages to Mexico City while passing over
800 outbound messages from Mexico
during this disaster effort.

I might add that many other amateurs
in Colorado also passed traffic during this
disaster: KBOTU, Granby; N2IC, Boulder:
KDRIO, Littleton; KBTER, KL7IPV,
NOCMW, WAYABB and WBOLWN,
Colorado Springs, were some of the hams
who helped with communications between
Celorado and Mexico.

There is always room for improvement,
but 1 believe that Colorado did an out-
standing job of providing emergency com-
nrunications during this disaster, We gained
the respect of the news media, and we all
had a good feeling when we passed a
message that meant so”much to another
human being. The gratitude and thanks
which we received is an experience that we
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will not soon forget.— William *‘Bill’
Sheffield, KQBJ, ARRL Section Manager,
Colorado

On the Other End

On Monday, Septernber 30, 1985, after
working elsewhere in Mexico City, [ arrived
at the US Embassy in Mexico City to see
if T could be of assistance there. Having
heard a station operating from the Em-
bassy, | asked at the citizen-services section
if they knew anything about the operation.
They had heard a rumor there was a sta-
tion operating on the fourth floor from the
Defense Attache’s Office (DAO). The ham
was out when they called, so they sent me
to the temporary disaster operations room,
which had been set up by the AID. The
folks there aiso had heard of an amateur
operation on the fourth floor but didn’t
know much about it, In desperation, I went
to the DAQ’s office and discovered a ham
station sitting in the hallway outside the
door. However, no one was in attendance.
The secretaries in the office said the
operator had left Mexico City for Ciudad
Guzman, another hard-hit area. Other than
that, they knew httle of the operation.

Fortunately the operator, Jim Ripps,
NSCSH/XEICSH, appeared. Jim had
come down from Dallas to help the Dallas
Mexican Consulate with health and
welfare. He had persuaded the Embassy to
jet him operate and had borrowed a
KWM-2 from them. An Air Force special-
communications detachrment, on duty for
the disaster, had strung an antenna for the
KWM-2, and he had been operating since.

When I met him, Jim was getting ready
to travel to Ciudad Guzman to try to
establish communications from the area; he
was happy to have an operator to take over
his station. He introduced me to the Em-
bassy people and gave me a security pass.
He was starting to hand over the operation
when he discovered that his trip to Guzman
had been cancelled; now we had two
operators for the station. We operated uatil
20-meter propagation went out that evening
and then quit for the day. I planned o
operate the next day while Jim was going
to finally take some time off.

Tuesday morning, when [ reached the
ham station, the KWM-2 was missing! 1
was informed that since the Air Force
detachment was leaving, they needed their
equipment back. Having seen some extra
KWM-2s in the Embassy communications
shop, I went down there and asked for
heip. Les Provst, who worked in the shop
and is a former ham, kindly volunteered
to get us another KWM-2 and tune it up.
By late afternoon, we had it ready to go,
and I took it up to the station. On arrival,
1 discovered another KWM-2 there,
donated by the DAO! However, [ also
discovered that the antenna coax was being
rolled up by an Air Force sergeant who had
to take back all his equipment. Jim Ripps
returned about this time to help.
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A trip to the communications shop
resulted in the donation of antenna wire,
dipole insulators and coax. The next
problem was stringing the new antenna.
Non-Embassy employees are not allowed
on the roof without escort. However, one
of the assistant Defense Attachés detailed
an emplovee to go to the roof with us. He
had to leave at 1730, and it was already
1700 so we knew a race was on!

ARRL San Diego Section Manager Art Smith,
W6INI (left}, and ARRL Southwestern Division
Director Fried Heyn, WABWZO, show off the
proclamation commending the response of
amateurs in San Diego County during the
emergency. (photo courtesy WAEWZO)

When we got to the roof, we discovered
that a thunderstorm was in progress, with
cold rain and nearby lightning, However,
given the deadline, we decided to continue
our efforts, A quick survey revealed that
we could hang a wounded dipole—one leg
horizontal and the other sloping. So Jim
Ripps climbed up a tower to the sixth floor
and started siringing wire. Never having
been a tower climber, I chose discretion
over valor and stayed below to work on the
coax and to secure the sloping end of the
dipole. It turned out that we had no power
on the roof, 5o the connector was placed
on the coax without the benefit of solder.
Futhermore, we didn't have a tape
measure, s¢ we guessed at the 20-meter
dipole dimensions and cut accordingly. By
this time it was 1725. Jim hadn’t finished
the antenna, so we couldn’t solder the con-
nector. Qur escort was firmly scheduled to
leave at 1730. The mission looked pretty
impossible.

About that time, however, we found
another Embassy employee, a ham, who
was willing to help, so we continued. He
also provided an extension cord for the
soldering iron. Half an hour later we
firtished the installation and headed down
to the station. Amazingly enough,

everything worked and the antenna was
resonant close to 14.200 MHz. We took a
litile tratfic, sent outbound traffic we had
accumulated for various Embassy person-
nel, and sent a long list for Arizona Senator
DeCongeini’s office. My father, WGYS,
appeared on frequency, and we had a short
chat. When the skip died, we called it a day.

On Wednesday morning, we discovered
that the RFI on our new antenna was so
bad that we couldn’t hear anything. We left
to work with the Associacion Mexicana de
Rescate, a private rescue group that was
coordinating much of the disaster rescue
and relief efforts, When we returned that
afternoon, we were informed that all
volunteer effort at the Embassy was ending
and that we had to secure our station by
1800. We operated until then (still with
RFI) and then shut down.

Fortunately, Jim had many good days of
operation from the Embassy prior to the
experience, and [ was able to help elsewhere
before and after. Those three days,
however, provided a lot of adventure but
very little communications. In spite of our
difficulties, a number of Embassy em-
ployees in AID, the Defense Attache s
office and the communications shop went
out of their way to help us, and we really
appreciate their assistance.

¥ would be helpful in the future if the
amateur community and the State Depart-
ment had prior plans for such contin-
gencies. During an emergency, State
Department personnel have important
duties that preclude them from handling
routine health and welfare traffic.
However, amateurs can help both citizens
and the State Department by (1) providing
the heaith and welfare traffic handling;
(2) assisting in local tactical communica-
tions for disaster assistance; (3) handling
routine traffic such as personal messages
for Embassy staffers and volunteers;
(4) providing backup communications for
more important functions. In Mexico City,
tactical (and in some cases priority} com-
munications for relief agencies and US
government agencies were handied partly
by Amateur Radio as late as two weeks
after the disaster.

The State Department would greatly
facilitate these activites by providing:
(1) Customs clearance for equipment
(which in Mexico City would have resulted
in a superior station and no need to borrow
from the Embassy); (2) help in expediting
iocal licensing or approval for emergency
operation {which was provided in Mexico
City); (3) in some cases, volunteer
translators and telephones (which were
provided in Mexico City); (4) either a
location from which to operate (which was
provided for a time in Mexico City) or help
in acquiring such a location; and (5) in-
tegration into Embassy disaster plans in
order to faciliate coordination with
embassy officials.——John Moore,
NITE/XEIHDO i1 =



ARRL International
Humanitarian Award

By Steve Place, WB1EY]

Staff Liaison, ARRL Volunteer Resources Committes

WHERFAS Amateur Radio
operalors engage in assistance to
people in need thronghout the
world, and daily communication
between common people from all
parts of the world, and

WHEREAS Amateur Radio is the
only medium where average peo-
ple throughourt the world can
meet {0 talk to each other and
spread goodwill across otherwise
impenetrable political boundaries,
and

WHEREAS the world is in need
of positive efforts toward inierna-
tional understanding and peaceful
communications,

BE IT RESOLVED that the
American Radio Relay League
hereby establishes an annual inter-
national prize to be awarded to
truly outstanding Amateur Radio
operators in areas of international
humanitarianism and the
Jurtherance of peace,

——adapted from Minute 62 of the
1983 Annual Meeting of the
ARRL Board of Directors

devastating earthquake strikes

central Mexico, wiping out inter-

national communications. Emer-
gency medical supplies are needed des-
perately at a remote African outpost with
no link to the outside world other than
Amateur Radio. A hurricane rips through
a Caribbean island, demolishing all inter-
f1al communications systems.

Time after time, in countless ways,
Amateur Radio operators throughout the
world assist people in need. This selfless use
of Amateur Radio skill and ability for the
public good goes to the heart of our reason
for being. And indeed, as such efforts
foster international understanding and
peaceful communication, we should do all
in our power to develop that potential, en-
courage international humanitarian efforts
and publicly recognize those who use
Amateur Radio for the benefit of others.

The ARRL International Humanitarian
Award has been established to recognize
those licensed radio amateurs (or groups of
radio amateurs) worldwide who by use of
their skills in Amateur Radio have provided
extraordinary service for the benefit of

others in times of crisis or disaster. The
Award will consist of a plaque or medallion
to be presented at the ARRL National Con-
vention or the recipient’s home convention
and an article describing the recipient’s
extraordinary achievements for QST
LARU societies’ publications and general-
interest consumer magazines.

Because of the importance of this award
in promoting international friendship
among not only Amateur Radio operators
but all persons of the world, extreme care
will be taken in verifying all nominations.
Most rigorous scrutiny will be given to
finalists in the selection process.

Eligibility
Litensed radio amateurs or groups of

radio amateurs from any country
worldwide are eligible.

Nominations

Nominations for the award will be
accepted from any licensed radio amateur
or any governmental organization that has
received the benefits of a radio amateur’s
extraordinary service. Nominations must
contain

*a summary of the actions of the
nominee that qualify him or her for the
award; and

* statements from at least two references
including names and addresses (and
telephtone numbers where possible} for
verification.

All nominations must be sent to: ARRL
International Humanitarian Award,
American Radio Relay League, 225 Main
St., Newington, CT 06111, USA.

In the event that no nominations are
received, the ARRL Iaternational
Humanitarian Award Committee may
itself determine possible recipients. The
Committee reserves the right to make no
award in a given vear.

Deadlines

Nominations and supporting materials
for the 1985 ARRL International
Humanitarian Award are due at ARRL
Headquarters by the close of business on
Thursday, May 1, 1986. The recipient of
the 1985 (inaugural) award will be
announced at the 1986 Second Meeting of
the ARRL Board of Directors (July 1986).

Nominations and supporting materials
for the 1986 ARRL International
Humanijtarian Award are due at ARRL

Headquarters by the close of business on
Wednesday, December 31, 1986. The 1986
recipient will be announced at the 1987
Second Meeting of the ARRL Board of
Directors.

Nominations for subsequent ARRL In-
ternational Humanitarian Awards will be
due at ARRL Headquarters by the close of
business on the last day of the year for
which the award is being made. The
recipient will be announced at the Second
Meeting of the ARRL Board in the
following year.

Design Contest

As a lasting token of the international
Atnateur Radio community’s appreciation
for extraordinary Amateur Radio service
for the benefit of others, each year’s
recipient will be presented with a distinctive
plague or medallion to commemorate his
or her achievement. The American Radio
Relay League invites all licensed radio
amateurs worldwide to submit designs for
the plaque or medallion that will symbolize
the ARRL International Humanitarian
Award.

Designs will be judged on aesthetics and
how well they symbolically represent both
international understanding and goodwill,
and assisting people in need through
Amateur Radio. Each design must in-
corporate the ARRL diamond logo and the
““ARRL International Humanitarian
Award’’ title; each must be submitted on
a scparate piece of 8%- x 1l-inch white
paper. The name, address and call sign of

- the artist must not appear on the front of

the paper but must appear on the back of
each entry. Artists may submit as many
entries as they wish. The recommended
dimensions and other production specifica-
tions must he clearly stated for each
submission.

The artist whose design is chosen will be
awarded an engraved plaque, a clothbound
1986 ARRL Handbook and photo
coverage in QST

Entries should be sent to **Humanitarian
Award Design Contest,”” ARRL, 225 Main
St., Newington, CT 06t11. They must
arrive at ARRL Hq. no later than the close
of business on Monday, June 16, 1986, All
entries become the property of ARRL and
cannot be returned.

All design entries will be submitted
anonvimously to the Volunteer Resources
Committee (the ARRL Board of Directors
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Standing Committee tasked with ad-
ministering the award) and then to the
entire ARRL Board of Directors at its 1986
Second Meeting inn July 1986 for a final
decision.

Conftributions

The ARRL is developing an endowment
to fund the International Humanitarian
Award. Donations from individual radio
amateurs, from nonhams who have been
helped by radio amateurs in time of need
and from concerned radio clubs and
organizations are welcome. Checks, which

Phil Accardi, AJIN

Nao Akiyama, NICIX/JHIVRQ
Thomas Alagna

Chrissy Arel

Jo-Ann Arel

Vicky Armentano

Bob Atkins, KAIGT

Julie Attardo

Lee Aurick, WISE
Richard L. Baldwin, WIRU
Leslie Bartoloth, KAIMJP
Jeff Bauer, WAIMBK
Arline Bender, WAIVMC
Charles Bender, WIWPR
Robert Benson, YE2VW
Jon Bloom, KE3Z
Frances Bramon

Laird Campbell, WiCUT
Joe Carcia, KA1DBK
Rose Cavanaugh

Lori Chadwick

Debra Chapor

Michelle Chrisjohn, WBIENT
Jim Clary, WBOIHH

Dale Clift, NA1L (ex-WA3NLO)
Ferne Collin

Loretta Collins

Brooke Craven

Rose Cyr

Gerry D’ Ambrosio

Doug DeMaw, WIFR
Rich DiMauro

Chuck Dorian, W3JPT
Ruth Doucette

Bernice Dunn, KAIKXQ
Russel Erickson

Lorry Evans, KAIKQY
Steve Ewald, WA4CMS
Sue Fagan

John Foss, WTKQW

Lisa Fuini

Josephine Galati

Linda Schneider Geisinger
Sandy Gerli, AC1Y

Joan Gibson, KGIF
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must be made out to “ARRL,” shouild be
clearly marked as being contributions to the
International Humanitarian Award En-
dowment. All donations will be used ex-
clusively for this award. Your contribution
will be tax deductible; the American Radio
Relay League is a nonprofit, tax-exempt
501(c)(3) organization. All donors will be
recognized in QST.

The Des Moines Radio Amateur
Association, an ARRL Affiliated Club
whose members first proposed that ARRL
establish an international humanitarian
award for radio amateurs, has already
pledged $150 to the cause. We thank them
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From the ARRL Hq./IARU Secretariat Staff

Bernie Glassmeyer, WIKDR
Sheila Gray

Bruce Hale, KBIMW
Gerald Hall, K1TD
Robert Halprin, K1XA
Penny Harts

Kim Hemmis

Katherine Hevener, WBSTDA
Curt Holsopple, K9CH
Edith Holsoppte, NICZC
Stan Horzepa, WAILOU
Berta Houid

John Huntoon, WIRW
Joan Hushin, KA1IFQ
Chuck Hutchinson, K§CH
Chris {mlay, N3AKD
Bart Jahnke, KBONM
Deanna Jajliardo

Mike Kaczynski, W10D
Bruce Kampe, WA1POL
Libby Karpiej, KAIDTU
Joel Kleinman, N1BKE
Leo Kluger, WBZTRN
Ginny Koza

Greg Kwasowski .

Bill Lazzaro, N2CF
Michelle Legister

Carolyn Legnani

Sue Liberno

Robert Lincoln

John Lindholm, WI1XX
Billy Lunt, KRIR

Dennis Lusis, WILJ
Harry MacLean, VE3IGRO
Kathy McGrath

Jodi McMahon, KA1JPA
Paula McKnight, NIDNB
Lindy Messmer

Bill Morris

John Nelson, WIGNC
Stetfie Nelson, KALIFB
David Newkirk, AK7M
Pushpa Ojha

Nancy O'Neilt

Paul Pagel, N1FB

for their leadership amd urge other in-
dividuals and groups who recognize
Amateur Radio’s potential for promoting
international goodwill in times of crisis to
follow their example.

Amateur Radio has provided a way to
bring world citizens closer together since
the early days of this century. With your
help, the ARRL International Humani-
tarian Award will finally help us to
recognize the contribution of radio
amateurs in furthering international
understanding and helping others whose
needs transcend political boundaries B3]

Rick Palm, KICE

Jean Peacor, K11JV
Lynne Pellegrino

Judi Petriw

L.inda Pfister

David Pingree

Ann-Marie Pinto

Steve Place, WBIEYI

Sal Prado

John Proctor

Michael Riley, KXIB
Paul Rinaldo, W4RI
Deborah Sandler

Eileen Sapko

Cathy Scharr

Bob Scheigen, KU7G
Mary Schetgen, KAINAJ
Don Search, W3AZD
Chris Settembri

Judee Sicuranza

Maria Somma

Scott Springate, N7DDM
Carol §t. Laurent

Dave Sumnper, K1ZZ
Mary Ann Taratula
Marge Tenney, WBIFSN
Maureen Thompsen, KAIDYZ
Ed Tilton, WIHDQ

Pete Tolisano, KWE]
Jonathan Towle, WB1DNL
Karl Townsend

Andrew Tripp, KALIGG
John Troster, W6ISQ

Bill Tynan, W3X0O

Tom Vesci, WBICRH
Jeff Ward, KEKA

Bill Webb, KXI1A

Maty Weinberg, KAIKOW
Ellen White, WI1YL
Bruce Williams, WAGIVC
Perry Williams, WI1UED
Mark Wilson, AA2Z
Larry Wolfgang, WA3VIL
Barbara Zaleski

Mike Zeigler

A
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The Doctor's VHF Cure
for the Low-Sunspot Blues

If you've worked everything on HF, have all the awards and think there’s
nothing left to do—particularly amidst today’s unexceptional band
conditions—then this article may be just the prescription you need!

By San Hutson, MD, K&YY
P.Q. Box 188, Paris, AR 72855

for over 235 years, I thought VHF/
UHEF was a segment of our frequen-
¢y spectrum inhabited by experimenters
and seldom used for any meaningful type
of QSO that would arouse excitement in a
jaded ofd DXer like me. Boy, was 1 wrong!

A combination of events lead me to
pursue a trial run at VHE/UHF com-
munications. First, having attained a posi-
tion at the top of the DXCC Honor Roll,
a quest that took three decades, plus
aumerous other DX goals, I found my
Amateur Radio activities were slowing to
less than a snail’s pace. Furthermore, with
the lower portion of the present sunspot
cycle rapidly approaching, my only in-
terests were 160 and 80 meters along with
a “*casual’’ pursuit of CW DXCC (*‘new”
CW countries were slim to none). My in-
terest in ham radio needed a shot in the
are, especially during the summer season
when 80 and 160 were dead and 20 meters
was opening late and closing early,

The second impetus was the advent of
the new ARRL VUCC (VHF/UHF Cen-
tury Club) Award. 1t so happened that the
VUCC program starting date of January
1, 1983 coincided with my first contact on
2 meters, and [ was trying out a Collins
transverter. In one week, 1 had worked
several states, many of the so-called grid
squares and even made an aurora CW con-
tact! My first impression was that this
VHF/UHEF stuff was like shooting fish in
a barrel. Wrong again!

The grid-square chase began to get in my
blood. My eight-element beam and 100 W
seemed to be doing okay, considering the
conventional wisdom is that one had to
have a kW, at least four Yagis at 100 feet,
very expensive low-loss coax and a preamp
with expensive GaAsFET transistors. It
also seemed that one had to be an expert
in homebrewing gear, and that the old days
of clacking external relays had to be part
of one’s entrance into VHF. The stories
about mast-mounted preamps constantly
blowing those expensive GaAsFETs
dampened my hopes to some extent. [
thought that I could never be competitive
on VHF, and the fun would be taken away

B ¢ing a low-band DXer and contester

The author's effective Amateur Radio station, equipped for operation from 160 meters through
70 cm, has brought him new-found success since migrating to VHF from the HF bands.

by the constant problems that were sure to
arise. Wrong again for the third time!

After 214 vears on VHF (2 meters and
above), I now have VUCC with 196 grids
worked and 46 states under my belt. Since
my venture into UHF (432 MHz) last
September, I have worked 86 grid squares
and 22 states. VUCC came after seven
months, confirmation from 50 grids
being required as compared to 100 on 6 or
2 meters.

I run 100 W on 432, and until recently
I only had 16 elements at 75 feet. On
144 MHz, I worked my first 100 grid
squares with just a single 13-element heam
and 150 W. [ later stacked another beam
on 2 meters but didn’t have the kW in the
line untit after my 150th grid. 1 have done
well enough that I do not feel the need for
four or more stacked beams (unless [
should try EME in the future). My tower
is a crank-up mode!, and this negates the
use of the better but expensive Hardline
coax, without some special considerations.
P've used a good RG-8, such as Belden
8214, but the newer 9913 is even better and
hit the market about the time I became in-
terested in 432. The 9913 is the only flexible
coax I would use above 200 MHz. My
preamps are kept simple, RF switched and
inside my shack. The loss of a decibel or
two can be tolerated, considering that I
don’t have a lot of worries with expensive
relays, connectors or changing GaAsFETs
at 85 feet!

New equipment—from multimode
transceivers to linears, converters and
antennas—comes out every month. Building
and conversions are still being done by many
VHFers, but with commercial vigs increas-
ing daily, the practice of the homebrew art
is not the necessity it once was.

Many VHFers run barefoot with 10 W,
use no preamp and have a small beam at
30 feet. They get out quite well and are very
competitive. On the HF bands, the guy with
the best antepna, most power and most per-
sistence usually gets through early in the
pileup. In contrast, on VHF, you had better
know something about propagation modes
or yvou'll wonder why your kW and 16
beams didn’t beat out vour friend
80 miles away with 100 W and a single Yagi.

The scope of this short article does not
allow an in-depth discussion of various
modes of propagation (see accompanying
sidebar). Basically, VHF operators usually
rely on tropo inversion, but occasional
ducting or super refraction makes things in-
teresting, Sporadic E during summer and
December along with several meteor
showers during the year produce some spec-
tacular contacts over several hundred miles.
Aurora jn the northern latitudes is very com-
mon in the spring and the fall and closely
follows times of geomagnetic disturbances.
EME (earth-moon-earth) is becoming a
necessity for one’s last three or four states
from my part of the country, and certainly
if there is a desire to pursue WAC or
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VHF Propagation Summary
Aurora: All auroral openings occur after a sclar flare has released high-energy

particles in the atmosphere. The intense lonization that results often creates the

shimmering tluorescent curtains called auroras, The lonization is so great that -
the aurora is capable of reflecting radio signals. Maximum range is.about 1300
miles, and the preferrad mode is CW. Aurora can be identifted by its distinctive
“hissing" CW sound. Beams should be pointed north during aurora openings.
Most auroras oceur in the Northeastern U8 and adjacent Ganadian areas.

FME: Popularly known as moonhounce, most EME (earth-moon-earth) activity
takes place on 144 and 432 MHz when the moon is at perigee (closest to the
sarth). EME schedulas are very similar 1o the techniques used by meteor-scaiter
operators; the best times to listerr aré during the two weekends of the ARRL In:
ternational EME Competition. Although exacting station reéquirements are
necessary for successful EME operation, amateurs with nothing more than a

stmple Yagi, preamplitier and multimode transceiver are able to hear the stronger

stations.

Scatter modes: As meteors penetrate cur atmosphere and burn up, they leave a .
trail of ionized air capable of refracting radio signals. Although meteors enter our.

atmosphere constantly, most scatier contacts oceur during schedules made for
periods of meteor showers. Meteor bursts are usually of short duration, so high-
speed CW or SSB is used, with a specific format to prevent “doubling.” Most
scatfer occurs on 6 and 2 meters, with distances ot up to 1300 miies. ’
Tropospheric scatter offers marginal communications up to 500 rniles, while the
hest distances on ionospheric scatter have been 600 to 1200 milas,

Sporadic E: Clouds of ionized atoms formed. at the ionospheric E layer {about
50 miles above the earth} give rise to a propagation condition called E skip. This
effect often propagates 8- and 2-meter signals over 400 to 1300 miles or more. E
skip may occur at any ime or season, but is most likely in midmormning or garly
evening during the summer months.

Troposphetic propagation: Band openings are generally the result of a thermai

inversion, a warm air mass sitting above an area of colder air. The boundary area

hetween the two bodies of air—in the troposphers—may refract or beid radio
signals far beyond the radio horizon {actually, alf normat VHF propagation Is
through the iroposphere, which extends up tq about 8 miles above the earth's

surface). Maximum tropo distance seems to be 1260 miles, but more commonly -

in the 400-600 mile range. Ducting in the troposphers causes VHF signals to
follow the earth's curvature for hundreds or even thousands of miles. Ducting

ocours as a result of windshears in the lower stratosphere and uppe

troposphere, separating two masges of air.

DXCC. Lesser-known phenomena such as
jonospheric scatter are tried by some
VHFers. The normal F-layer reflection used
in HF communications does not extend past
the 6-meter band, thus the higher degree of
difficulty in working grid squares and states
at or above 144 MHz. To do well, you must
“play’’ several types of propagation—
wherein lies the challenge of VHF!

My personal experiences on VHF surely
rival any low-band DXing experience! The
June 1985 ARRL VHF Contest is the most
recent memorable event, with some of the
most fantastic tropo conditions seen in
many vears. Shortly before the contest
began, the band was full of stations from
W@ through the §th and 9th call areas and
extending up to W3. If only it could last
through the contest. Well it did! Signals
were $9-plus from stations that were so far
away that one would think only meteor-
scatter QS0s would do the job. Switching
to 432 MHz was a surprise—signals were
also 89 plus. Previously, this band had not
vielded any QSOs over 500 miles; yet here
I was working VHFers at a distance of over
800 miles! During the contest, ! added
several states and grid squares to my totals,
and can truthfully say that the feeling it
gave me was more rewarding than what I
had experienced in most low-band contests.
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Indeed, it's fun to stay up all night
during the ARRL YHF QSO Parties in
June and September and the January
ARRL VHF Sweepstakes. Although the
winter months bring less dramatic VHF
propagation, and many hams ‘‘close

down” or concentrate on that favorite
VHE/UHF construction project, activity is
increasing during the winter (1 actually did
better during the January contest than in
the September QSO Party). Other VHF
events include the ARRL VHF Sprints,
devoting a specific night to a particular
band, and the new CQ VHF WPX (prefix)
Contest in July, now part of the VHF con-
tester’s annual calendar.

The joy of finally completing a meteor-
seatter QSO with that rare grid square or
state seems to exceed the cxcitement of
working 2 new European country on
80 meters late at night or getting up earily
to work that rare Pacific country on 160.
The good tropo conditions and trying to
predict meteor-shower peaks, and being
there for that elusive E-skip opening are ail
part of the overall reason why VHF has
intrigue—that is, intrigue as compared to
the known times that the gray line appears
on the low bands or the morning 20-meter
openings to Europe. And the pileups that
occur when one of these propagation
modes manifests itself are as intense as any
you've heard chasing the BY on 20 meters.

You actually have to be there to believe
the excitement and frenzy! Running a string
of W8s or W2s in Arkansas during a
2-meter tropo or E-skip opening is far more
exciting than that string of JAs or
Europeans on 20 meters. The perfect con-
ditions on 144 MHz don’t happen in a cyclic
fashion; one does not know what to expect
from day to day as compared to the more
predictable lower-frequency propagation.

1t’s not all that easy to articulate the ex-
citement felt after turning on the VHF rig
in the early evening hours, expecting to
hear the usual friends within a 200-mile
radius, and instead hear a well-defined zone
of Wds or W9s coming through! You dig
through the QRM and QSB just as you
would on 40 meters chasing a 5X5 in
Africa. You try to work them all because
they probably won't be there tomorrow!

VHF Information Sources

" “For those who would like more information on VHF operating procedures and
propagation, pfease see the following materials:

General Reference Books
. The ARRL Antenna Book

" . The ARRL Handbook for the Radio Amatetr

The ARRL Operating Manual

_The ASGB Amateur Radio Operating Manual
; Newslatlers

VHFHUHE and Above Information Exchange, cio Rusty Landes, KABHPK, P.O. Box

270, West Terre Haute, IN 47885,

' KCOW's VHE-Plus Update, 2018 West La Osa St., Tucson, AZ B5705-2233.
' Midwest VHF Report, clo Roger A, Gox, WBADGF, 3451 Dudley, Lincoln, NE 68503.
. 2Meter EME Bulletin, clo Gene Shea, KB7Q, 417 Stadhaver, Bozeman, MT 58715,

" Mets

220 Notes, clo Art Rels, K9X!, 215 Villa Rd., Steamwood, IL 60103

Central States VHF Society, 3.818 MHz, 0230 UTGC, Sunday.
EME group, 14.345 MHz, 1600-1700 UTC Saturday and Sunday.

" QST Articles

There have been many significant articles; some of the recent ones include
“# Basic Approach to Moonbounce,” J. Blewart, Juty 1885,

“yHF Propagation and Meteorology,” R. Miller, March 1984,

“The Weather That Brings VHF DX," E. Pocock, May 1983,




Several of these good tropo openings
should be expected each summer. Be pre-
pared, however, for the amateur 50 miles
away to be giving 20-over-9 reports when
you don't even hear the other station. It’s
just about like missing out on the VU7
when the high-power crowd keeps beating
you out. But your turn will come; when it
does, you will fill page after page of log
sheets with those rare states and hard-to-
find grid squares.

I remember my first W7 QSO via an
E-skip opening, my 100th grid square, my
40th state on 144 MHz and the tremendous
432-MHz tropo opening during the June
ARRL VHF Contest, The funny thing is
that | do rot remember my first JA on 160,
my 100th country on 80 or 160, or that
“magic”’ moment when | worked my 300th
‘DXCC country back in 1970 {or was it
19697). By listening to the bands, it’s
obvious that a lot of avid DXers are now

coming aboard the VHF bandwagon,
One thing should be evident by now.
When things are dull on the HF bands,
VHF offers excitement and a challenge.
But, be prepared to have part of vou stay
with VHF when you return to the old
stompin® grounds on HF. You might just
find yourself tuning the VHF bands as part
of your daily routine any time of the year.
You’ll need to try VHF before you can say
it’s not for you. It surely fulfilled a need
for me and quite possibly saved my hobby.
There are many others just like me. For
example, KSUR, a well-known contester
and DXer, has recently tried VHF. In an
amazingly short period of time, he worked
35 states and over 100 grid squares with a
single beam and 150 W. His is one of
dozens of calls of DXers and contesters
who have come on the VHF bands in re-
cent months. These hams have seen the
challenge and fun available in the

VHF/UHF spectrum.

1 hope the above leaves you wanting some
more details about VHF communications,
and perhaps the observations above will en-
tice you to at least give VHF a chance when
you are sitting there wondering what to do
when propagation is down or when you
don’t like what you hear on vour favorite
band. So be prepared to get haoked.

See you on the 144,2-MHz calling
frequency!

Licensed since 1958, Dr. San Hutson, K5YY,
has reached the pinnacie of DX achievement,
the top of the DXCC Honor Roll. In addition
to this and a host of other DX awards, such
as 75-meter Worked All Zones {WAZ), Fiva-
Band DXCC, 160-meter DXCC and CW DXCC,
Ban is the former chairman of the ARRL DX
Advisory Committee, and is a member of the
CQ DX Hall of Fame, and has been on
10 DXpaditions. Despiie his relative newcomer
status on VHF, he has already qualified for
YUCC certificate no. 24 on 144 MHz and
no. 27 on 432 MHz, )

VHF/UHF Century Club Awards

The ARBL VUCC numbered certificate is awarded to amateurs
grid square locators indicated in italics for each band listin
31, 1985. An s.a.8.e. with one unit of First Class postage

& m (50 MHz) 51  AAZZI3 4 NIKC 126 55
100 52  WDSICC 225 5  NgLL 150 56
1 KBWKZ 00 53 WATAYS 6  WBANMA 125 57
2 KBACRT 225 54  KBaxJ 7 WA4ANJP 125 58
3 wWiaxx 200 55 NOWK 150 & K2wLe 150 59
4 NaMM 275 56 WB2EBS 9 KFgM 125 80
5 WBBWXZ 200 57 K2YOF 10 W4GJO 150 61
6 WB7OHF 200 58 WBRPKN 200 11 NOAQ 150 62
7  WBIFVS 59 WB2NPE 12 SM4GVF 63
8 WD4FAB 175 80 KSWE 13 WABMGZ 64
9  WASDMF 225 81 KXON 14 KB5MR 125 65
10 WABBYA 175 82 N9DCA 16  DELETED 86
11 W400 200 - 63  WASLLY 16 KSWE 67
12 KAIDHO 125 64  WBSKAY 17 KCOQR 125 68
13 W3WFM 250 65  K9HEK 18 WAZHMK 89
14 N3COG 200 668  WSFF 200 19 KTCW 70
15 N2DXP 125 67 WBANJG 175 20 WsSUS 125
16 KITOL 300 88  KESP 125 21 W3EPRQ
17 WAIOUB 275 89 KDSRO - 22 KBWKZ .
18 watgrg 175 70 Wazz 23 N4AR 150 i
19 NSDDB 250 71 W2SsZH 125 24  NR5O 2
20 WIWHL 125 72 KE4PE 24A K5YY 150 3
21 WBALSM 150 73 WRJRP 25 WDIDGE 150 4
22 NOGE| 175 74 N28J 26 KACAW 5
23 WBMVE 125 75  WBBYZN 27 WBSBKG 8
24 NOLL 225 78 W3IOTC 150 28 K3MD 7
25 KIaL 77 WDBCKF 23 WBBKAY 8
26 WB4NMA 125 78 KAIS 125 30  KAZLDS 125 a
27 KeTLM 225 79 WIVNE 31 WiJR
28 KETGC 175 80 Wagbyu 32 WAIQUB 125
29 W1JR 175 81 KBEID 33 WDOFSA 125
30 KCaps 82 KASLVP 34  N4BD 3
31 WB400J 83 KaGQB 35 K2TXB 2
a2 Keray 84 Kaixu 36 WBOYWW 3
33 KAZBTD 85  KDBPY 37 K3RX 130 4
34 WAMLUAS 86 KS5M 38 WBBART 150 5
35  NEEDL 87 KABNVT 39 WDPFOY s
36 WBJME 150 8 Wacuk 40 WBTEM 7
37 WABCRAM4 150 49 WasKRY 41 NBASU 8
38 NSCEX 90  WB6BKLL 42 K208 9
38 KeUS 91  KA3B 43 WARTKJS 10
40 WBSBKC 125 92 KCEOG 44 WSRCI 11
41 NSGRH 150 93 KAQYZ 45  WBODGF 12
42 KABJGH 175 94 W2aHRW 46  WA2FXB 13
43 NOANC 95  N9FDS 47 NBBJN 14
44 WBEZKG 250 9% WaNo 48 KETLM 125 5
45 KBYAH 48 Kous 18
46 KAOMGR 225 2 m (144 MHz) 50 SM3IAKW 17
47 KYgP 100 51 WABVJF i8
48 AKAT 1 KIMRI 225 52 WBANXY 19
49 N2BMN 2 WBOMSY 150 33 NIBO 125 20
50 NODBB 125 3 WABZHE 200° 54 wszz a1

who submit written confirmations for contacts with the minimum number of Maidenhead
g. Numbers listed after calls refer to endorsements. Tha totals shown are current as October
will bring you the rules and application forms for VUGG,

KABABA 22 WBBART 70
KXBA 23 KIFQ
WOHAD 24 wWizz
AABV 25  WORAP 120
WBRZKG 26 KFOM
NBGKH 27 KBTL
WALSC 28 WBGDRL
WEFYZ 25 N3O 90
KGROG 30 KC4EG
KSUR 31 KCPQR
W5FF 32 VE3IBFM
WRRT 33 WBLSC.
NOEKT 34  KRAG
WBOYZN
KDeQu 23 cm (1298 MHz)
WBSOJR 25

1% m (220 MH2) B ke

50 3 NBCA 30

W1JR 60 4  WB5LUA 50
wesD 5  WBYID an
WRBATEM 60 & W1HIR
WBBBKGC 7 Wave
VE3EMS 8 weaszn
WD4DGF 9 WSHN 0
NIHH 10 WBEDRL
w28z 11 WASTKU
woup 12 WERAP

70 cm (432 MHz) 13 VESBFM

50 13 ¢m (2.3 GHz)

W1iJR 120 10
KaWW 100
WB3ESS z wasgy
WRBEBKC 70 5 WASAXY
WAGJO 110 4 WA3JUF
Wave 0 5  WASVIB
WASJFM 6 WEHN
KBSMR 70 7 W28ZM
WBANXY 80
K4CAW 80
W25ZM1 70 8 om (:}',4 GHay
ST EN 1 weszin
:‘,'VEQ‘*UCDHU o & om (5.7 GHz)
WBeMSY 5
WESAFY 1 W2sZn
WSRGI 70
KOTLM 1] d om (10 GHz)
SMIAKW 5
KEYY 80 1 waszi &)
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The Christmas

Gift

By Bruce Vaughan, NR5Q

P.0. Box 203
Springdale, AR 72764

December are just made for thought.
It is a time for remembering, for
putting one’s life in the proper perspective.

The Old-Timer pushed the swivel chair
back from the operating desk where he had
been bringing his logbook up to date.
Slowly, he arose and walked over to the
fireplace, stopping only long enough to fill
his pipe with tobacco from the humidor on
the mantle. Then he settled himself in the
big easy chair and thought of the many
years of hamming he had enjoyed.

The memories were pleasant, like passing
his first ham exam almost 50 vears ago and,
of course, the never-to-be-forgotten thrill
of his first QS0. Let’s see, the receiver was
a second-hand Sky Buddy, and the rig used
a 47 xtal oscillator into a pair of push-pull
2A3s in the final. Evervthing in the
transmitter but the crystal was salvaged
from an old radio bought for 40 cents at
an auction. He would have bid more, but
40 cents was all he had in his pocket. Oh
well, he got the radio anyway.

Receivers like the HRO, §X17 and Super
Pro were things he dreamed of, knowing
he might as well wish for the moon.
Factory-built transmitiers were available,
but no one in the many thousands of (SOs
he had worked in those Depression years
had used one. Being a ham in the "30s was
not easy, and you scon learned what it was
like to really want a good rig, knowing you
could not possibly afford one,

As the smoke drifted up from his pipe,
the Old-Timer’s eyes roamed over his shack
layout, There was the SX-28 he bought in
the late 408, or was it the early *50s? Still
looking as good as new was his first
transmitter built from a kit, an old Heath
DX-60. Beside the DX-60 was his

S eems like the long cold nights of
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homebuilt VEQ with the beautiful National
dial. Finaily, his eyes came to rest on the
brand-new state-of-the-art transceiver, pur-
chased just last month. He had put off
buying it for vears until, finally, he could
no longer resist. What a marvel—a full
200-W phone and CW transmitter with
dual VFOs and an excellent solid-state
receiver, all in a package slightly larger than
his old Sky Buddy.

Mo doubt about it—ham radic was more
advanced than he had ever dreamed. What
would Hiram Maxim think if he could
spend an hour in a present-day ham
station?

Lost in all these thoughts, he had not
noticed that the fire was getting low. He
arose and put a log on the fire. Picking a
long splinter from another log, he held it
in the vellow flame until it was burning and
then used it to relight his pipe. Walking
over to the window, he pulled the curtain
back and gazed out into the cold, snowy
night, thinking how lucky he was to have
this nice, warm home, his beautiful ham
shack, and fine children and grandchildren.
Best of all, they would be home in just a
few days for Christmas.

Martha, his XYL, had been telling him
that his shack was getting too cluttered,
what with the old §X-28, DX-60, VFO,
antenna tuner and all the other equipment
gathered over the years. He knew she was
probably right; she usually was. Jjust like
she was right about him giving up pipe
sinoking. Oh, he never really quit, but he
always had a little pang of guilt every time
he lit his pipe. Thinking back to his teens
when he was first licensed, he thought of
just the place for some of his surplus gear.
What better time of vear to donate a radio
to the local children’s home and offer to

teach a Novice class. It just might spark the
interest in a few young people to become
full-fledged hams.

By golly he would pack it up tonight,
wrap it in Christmas paper and drop it off
so it would be under their tree on Christmas
Day. Then he would have encugh room on
the operating desk to put the new pictures
of his grandchildren.

When vou are 70 years old vou just
naturally move a little slow, and it took the
T unti! almost 10 P.M. to pack and wrap
the radio. The big, red bow alone took
almost 30 minutes. Sitting at the operating
desk, he had to admit that Martha had been
right again; the shack did look better.
There was no use keeping equipment that
was seldom used when someone eise could
get so much good from it.

Well, the OT thought, guess I'll see what
40 meters sounds like before turning in for
the night. Might hear someone I know.

Slowly, with a touch that was almost a
caress, he turned the tuning knob of ithe
SX-28. Sure enough, there was Al
WBAWP, putting out a good, strong signal
as usual. His left hand hit the TR switch,
and the [ittle power transformer in the
DX-60 purred like a contented kitten. The
tubes glowed like fire {lies, and the equip-
ment gave off a welcoming warmth.

With a hand grown rough and stiff with
age, be ever so gently reached for the old
Vibropiex. In near perfect 25-WPM CW,
he sent the words he had sent so many times
before: *73 and a Merry Xmas to U and
Urs, Gn.””

After pulling the big switch, the Old-
Timer slowly walked into the bedroom.
Martha, pretending sleep, heard him
mutter as he pulled off his shoes, ‘“Never
did need two VFOs anyway ... "



Words Alone

A chance on-the-air encounter becomes
an everlasting memory.

By Seth Williamson, WB4WQY
Rte. 1, Box 132, Floyd, VA 24091

week of summer, 1 was driving through Bristol, Tennessee,

chatting with a ham in Charlotte, North Carolina on my
2-meter FM radio and trying to forget how many miles lay
between me and my bed in Floyd County, Virginia. Orion blazed
overhead despite the city lights, and the deejay on some rock
station was telling everyone to throw another blanket on the
bed that night. The guy in Charlotte said he had to cafl it a day,
and once he was gone I couldn’t raise anybody else. It looked
like 200 miles of just me
and the night.

Then 1 got another
call. He was an older
man by the sound of his
voice. He must have
been listening to my
earlier conversation
because he used my call
stgn.

““Listen,” he said.
“*This is not a Mayday,
but 1 need some help.
Do you think vou could
come over to my
house?””

It wasn’t exactly what
I needed so late and so
far from home. Reluc-
tantly, I asked for direc-
tions. Ten minutes later
I was in one of Bristol’s
better neighborhoods,
feeling my way appre-
hensively behind a iarge
brick home, ! was a little
irked at the man’s re-
fusal to say why he
needed me or what he
wanted me to do.

{ let myself through a
basement door, as in-
structed, and saw im-
mediately why he had called for help. At the far comer of a nice-
ly furnished but dimly lit room was a man slumped nearly sideways
in a wheelchair,

“Hey,” he said weakly, “I'm John. Look a little funny, don’t 17"

John, I discovered during the next half-hour, suffered from
a progressive muscle disease. He was totally paralyzed except for
some small movement in the fingers of his right hand, He nesd-
ed help because he was about to fall out of his wheelchair.
Somehow, he had slipped down to such a position that a nerve
in his lower back was compressed, and he was suffering spasms
that jerked his normally immovable head into bizarre positions,
His wife, he said, was late in getting home from church choir
practice, and he had feared she wouldn’t return in time to rescue
him from a bad fall. We talked for a few minutes after I got him

I t was after 10 on a strangely cold night during the last

e - - - bad that some days it

back into position—he seemingly at ease and glad for my com-
pany, and [ feeling a vague guilt for my healthy, mobile body.

John’s story, which I learned both from him and from other
Amateur Radio operators who know him, is a remarkable one.
Struck in his prime by the disease, he refused to surrender to it
and continued to raise a family and advance his career. He had
little time for self-pity. *‘I’ve never heard that guy ever say
a word you might take as feeling sorry for himself,” said one ham.

But by the time his children were on their own, he’d been forced
into the wheelchair,
Each year he was a little
worse, a little less
capable of caring for
himself. These last years
his main contact with
the world of active peo-
ple has been Amateur
Radio. Fellow operators
set up his antennas and
arranged his ham shack
so he could operate his
equipment with two
fingers of his right hand.,
“Ham radio- is what
kept that fellow alive
these last few years,™
said a friend.

But now the disease is
taking even that con-
solation. **TI’ve gotten so

A
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takes me half an hour
just to get the rig turn-
ed on,” he said. *I was
lucky 1 had the 2-meter
unit on that repeater
tonight. If 1°d had to
change frequencies I’d
have been out of luck.
Anyway, I've decided
the time has come to get
rid of all this stuff now.
Know anybody who wants to buy some radio gear?”’ He moved
his chair in a 360-degree turn, taking in the equipment and walls
covered with 30-years worth of QSL cards from all over the world.
If he felt sorry for himself, I couldn’t detect it.

Before I left, John said something else. **Did you know you're
one of the last Amateur Radio contacts I'll make? My wife and
I have decided that a nursing home is the best place for me now.
I guess I'll be leaving here before it gets cold this year.”” T wished
him luck. *‘Hey, thanks for the help!’” he called as I got into my
truck.

““We cannot conquer faie and necessity,”” said Walter Savage
Landor, “‘vet we can yield to them in such a manner as to be greater
than if we could.” I hope John's nurses see the mettle of their
patient. T
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Goldwater Scholarship
Contributors Recognized

By Chris imlay, N3AKD
ARRL. Gounsel

ceremony in the office of Senator

Barry Goldwater, K7UGA,
Midwest Division Director Paul Grauer,
WOFIR, President of the ARRL Founda-
tion, presented the Senator with a com-
memorative book, ‘‘Charter Contributors
to the Barry Goldwater, K7UGA, Scholar-
ship Fund.”* Those present at the ceremony
included Sen. Nancy Kassebaum (R-KS},
ARRL Aflantic Division Director Hugh
Turnbull, W3ABC, a large contingent of
representatives of telephone companies
from Kansas and the wriier.

The Senator expressed his appreciation
for the book, which lists the names and call
signs of all initial contributors to the
Goldwater Scholarship Fund. He noted
that the same will permit him to personally
acknowledge the gifts of each of the
contributors—an endeavor he has already
begun. League Headquarters has provided
the Senator with addresses of each of the
listed contributors.

Following the presentation of the book,
Senator CGoldwater noted his continuing
commitment to improving the communica-
tions system of the United States, both in
government and nongovernment radio
facilities. Sen. Kassebaum spoke in praise
of Sen. Goldwater’s expertise in com-
munications, noting that his colleagues in
the Senate often seek and rely upon his ex-
perience in their own analysis of telecom-

O n September 30, 1985, in an upbeat

munications legislation. Sen. Kassebaum -

interestingly enough referred to Sen.
Goldwater as a *‘beacon” for others in the
Senate to follow. A more appropriate com-
ment could not have been made.

After the presentation, Sen. Goldwater
discussed amateur matters of current in-
terest with the League’s representatives, in-
cluding the FCC’s PRB-I preemption
order, the cffective participation of
Amateur Radio operators in the Mexico
City earthquake rescue efforts, and the
possibility of furthering the reciprocal-
licensing program (which originated with
Sen. Goldwater’s legislative efforts).

it was clear to all in attendance that the
scholarship has a great deal of significance
for Sen. Coldwater. While the book
of contributors to the scholarship lists those
who have made it possible to reach the
$50,000 fund-raising goal, the Barry
Goldwater Scholarship Fund is still
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Senator Barry Goldwater, KTUGA (center) accepts a commemorative book listing the Charter
Contributors to the Goldwater Scholarship Fund from ARRL's Midwest Division Director and
ABRL Foundation President Paul Grauer, WOFIR {left) and Atlantic Divigion Direstor Hugh

Turnbull, W3ABG.

receiving contributions.

As a postscript, congratulations go to
{8-year-old Clark Barrow, KI4UT, winner
of this year’s Goldwater Scholarship. Clark

Strays

KTUGA MOBILE

{J Senator Barry Goldwater, KTUGA, has
never been one to mince words. David
Crowley, W1III, of Plymouth, Massachu-
setts, shares the following item from The
Boston Globe (Oct. 2, 1985) containing
some of ‘*‘our man in Washington’s®” suc-
cinct statements.

“Sen. Barry Goldwater (R-Ariz), who is
retiring next vear, is siower afoot but still
nimble of wit. Emerging from a White

lives in Fort Walton Beach, Florida, and
plans to use the $5000 award to help pay
for academic programs in electrical
engineering at Auburn University. ]

House breakfast of Senate Republicans
with President Reagan vesterday (Oct. 1,
1985), Goldwater was asked what had been
discussed. ‘I was sitting too far back,” he
replied. ‘I couldn’t hear.” Well, asked
ancther questioner, did he have any
thoughts about Soviet leader Mikhail Gor-
bachev’s public relations offensive on arms
comntrol? *I don’t know; | haven’t talked to
him this week.” One last try: As Goldwater
was opening the door to his car, a television
reporter asked why he locked it on the
White House grounds. Goldwater—a ham
radio operator since 1923 who helped the
Mexican Embassy during the recent earth-
quake in Mexico City—-responded, ‘1 have
more electronics in here than you have out
there.” ™
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froclamation

L

Martha Engne Juitins
Gouernar

ol the

Gommonwesith of Kentucky

o M N Dthom These Presends Fharll Ceme:
WH¥.REAS HMore than 400,000 Ame-icans, Faeluding more than S 000
Yantuekiang, are cuerently dmateur Radin cpetstors oy
Hhama'; and,

WHEREAS hwstewy Badie :s & unique hobby in rhar every wephbet
1% licensud by their povernmenr on the premise that
Amateur Hadie {8 & gervice Yin the public {nterest,
canwenienee, o neeasaltv®, and,

WHEREAS Amateur Radic operators reley perscant messapes (froe

of charged . cowpiié and eschunpe weatber inforrstion,

seein for emergencices, Lraasmlt nesspees 1o aerelgchen
averegds, and patticipate inm public service activicies
such as walk-a-cthans; and,

dwatelr &adio Iz often che firsr Line of ¢ommnieation
o aud ent of g digester weed and often provides
emergency comushications throughou! rhe entire period
frow anstagght ta cleanup: and,

WHEREAS

HHEREAS, Amotenr RBadie operators acynes Hentueky are <hiading by
Lo ewspond te most ans eeergenoy fur the aele purpese
wf proaviding cmergency conmunicatfone for government

ageneies and dissster relief sosaniestions;

HOW. THEREFORE, ], MARTHA LAYHE TOLLIRS, Governar o the Cumwonwealth
cf Kentucky, do hereby praclaim Lhe weck af Aeprember @9
theangh Dezober h, 1955 48

AMATEUR RADIN AFPRECLATTON WEEK

in Keatucky and eneonrige 2il citizens to ieocgnlee
Anatenr Badie s u source of cechnienl ana norminications
Ils, expoctaliy Juring emorpencios,

&
Bl WOE AT THE CAPTIOL, in Clty of
Fraukfore, thie the 4rch dav o Tuly,
it the yrar Gur Iovd Sue Thousand
e Hundred Eighty-five and in the
vear of the (owreowealth rhe One
Hundrr.:d Ninety-fouzth. ..

GUVERNDR

i
e M

Grede

Seeretdry of 3

This proclamation helped ensure that the week of the ARRL National
Convention would be special.

RADIO PIONEER F3DR A SILENT KEY

{1 Guy de Bourg de Bozas, F8DR, a witness to the first amateur
transatlantic two-way, became a Silent Key on August 4, 1985, He was
90. Du Bourg was present when Leon Deloy, 8AB. made historic two-
way transatlantic contacts with Fred Schnell, IMO, and John Reinartz,
1XAM, on November 27, 1923. An electrical engineer, Du Bourg held
many patents, most of which concerned direction finding.

THE MICHIGAN QMN NET—50 YEARS AND GOING STRONG

[J This fall, the Michigan QMN Net celebrated its golden anniversary,
Begun in 1935 as a CW traffic net, it has operated daily, except during
the war years, At first, message traffic was handled on an individual,
ad hoc basis, and schedules were often arranged inadvertently after a
chance reply to a directional CQ. Toward the middle '30s, we became
aware of a new technology—crystal control—which cpened the door for
dependable, high-speed traffic circuits. The stage was set for something
new: the one-spot traffic net.

In early 1935, at the Detroit Naval Armory, many out-of-state traffic
men, including myself, were present when Jim Robinson, W8DVC, sug-
gested we consider the possibility of using a net-type operation at a specific
time on a single, crystal-controlled, 80-meter frequency—not just in the
Detroit area, but statewide. Detroit Amatenr Radio Assn. (DARA)
members voted unanimous support, and the Michigan net was born.

From the original 12 amateurs that first night in 1935 we grew rapidly.
The 1941 QMN Directory lists 305 Michigan stations, a few of whom
actively check into the QMN Net to this day.—fdon Devendorf, WSEGI

AMATEUR RADIO STAMPS

1 Phil Sager, WB4FDT, of Falls Church, Virginia, offers this updated
list of Amateur Radio stamps as an aid to collectors. While none of the
stamps are expensive, they are rather difficult to find from the average
stamp dealer. A complete set of all 31 issues would probably ran about
$60. In attempting to locate stamps, use the Scott stamp catalog number,
which will enable dealers to tell quickly if the stamps are on hand.

Scott
Country Cat. No. Description
Argentina 1287 50th anniversary,
Radio Club Argentina
Ascension [slands 3014 Boy Scout set with one
stamp showing ZDS8JAM
304A Souvenir sheet of the set
Australia unlisted 1985 airletter
Bolivia 638 Honors Amateur Club of
Bolivia
Brazil 1533 Amateur Radio Day
Chile 631D 60th anniversary, Radio
Club of Chile
Colombia 813 40th anniversary, Amateur
Club of Colombia
135 50th anniversary, Amateur
Club of Colombia
Costa Rica C633-5 16th anniversary, Central
American Amateur Radio
Convention
Czechoslovakia 908-11 10th anniversary, Amateur
Radiosport
Djibouti 528 Hoenors Amateur Radio

Club of Djibouti

773,C246 50th anniversary, Dominican
Republic ARC

C286 Honors DXpedition to
Beata Island

320 Honors DXpedition to
Catalina Island

1388-1392 One value in set honors
Amateur Radio and
shows code key

Dominican Republic

German Democratic
Rep. (East Germany)

Japan 1312 50th anniversary, Amateur
Radio in Japan
Jordan 1156-60  Set shows King Hussein in
front of his amateur station
Poland 991-993  One stamp shows logo of
Polish Amateur Radio Club
993A Souvenir sheet containing
set of 3
2088 IARU Conference in
Warsaw, 1975
4733 Honors RS-1 and RS-2
satellites
4917 30th Amateur Radio
Design Competition
San Marino 1051 Shows amateur operator
using antique receiver
Solomon Islands 512 Shows amateur special-event
station H44ST; first-day cover
Soviet Union 4084 Honoring BErnest Krenkel
RAEM; scarce first-day
Maxim card
Sri Lanka 635 50th anniversary, Amateur
Radio Society; plate
block of 10
Switzerland 677-80 Omne stamp in set honors
’ Union of Swiss Amateurs
United States 1260 50th anniversary, ARRL
Uruguay unlisted  50th anniversary, Radio
Club of Uruguay
Yugoslavia 809 20th anniversary, Union

of Radio Amateurs
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-7 Max, or

DXCC on

December 2 at 10 AM

By John G. Troster, WBISQ

Contributing Editor
82 Belbrock Way, Atherton, CA 84025

call in QST way up on the
DXCC Honor Roll. I don’t
guess 1'Hl ever even make DXCC."

“Aw, not to worry, kid. When vou’ve
been through as many sunspot cycles as me,
you’ll be way up there, too. You only had
# license about half a cycle. How many
countries you got?”’

tt97-’1

“*Ahhhh ... In 4 vears ... 9777

“‘Well, I call everything I can hear. And
even some I can’t hear.”

“*L.otta people do that. Ahhhh ... you
got a problem, kid, Oh, well. Maybe we
can work out a little “Think DX’ strategy
that will get vou DXCC real quick ..."

““Cee, thanks, Old Tyme DXer, What 1
do?”

*“First, let’s look up in QST when some
o’ them big DXpeditions is going out.
Check here with Ellen White on page 61.
Hmmmm . .. here is one coming on the air
today. Going to one o’ them new J-cail
islands. 1t says here that the DXpedition
will have 3 rigs and 8 operators and be there
7 days. This is a good one for you to start
on, kid.”

“Okay, I’ll call and call and call like
usual.”

“‘Well, don’t fight it. Stay on the edges
of the pack. What rig you using?”’

“40 watts, mosily CW, and a DOTR
antenna ... ahhh ... Dipole-On-The-
Roof.”

“Ooohhh ... ugh. That explains ...
ahhh ... guess we're gonna have to change
strategy even before we start. Hmmmmm
... Okay. The first thing you gotta do is
throw that CW/phone switch on your
Little Wheezer to phane. And you do not
... NOT ... call for the first 3 days.
That’s when the DXpedition works the Big
Guns who like to play ‘king of the hill’ with
new DXpeditions. But afier that, the Big
Guns get bored and tired of harpooning
each other, and they will move off onto
some other unsuspecting fella.”

“Qkay. I'll stay away from Big Gun
Royalty.”

“Right. But then the DXpedition runs
out of loud callers, and they will start to
work off a phone list with a Friendly List
Master of Ceremonies doing all the work
for them. That's when you get ready to
strike.”

“*[ strike, yeah. New country.”

*Not vet, kid. The Friendly MC has to
work down the first big list pileup. That

it G ee, Old Tyme DXer, I seec your
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will take at least a day.”

*Qkay ... next day. New country.”

“Not vet. You don’t really expect to get
the Friendly MC’s attention the first day
vou call. Ahhhh ... you say 40 watts is ail
you can jam into that DOTR antenna?”’

“Oh, Il yell real loud into the mike.”

“Yeah, they all do. Be sure to use the
phonetics that gives your call 