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POWER
SUPPLY

A long time need has been met.

Thousands of Amateurs own power

supply components, but need high
quality state-of-the-art RF modules.

Here are six new models derived from our

current amplifier line that will fill that
need.

e 2K Classic “X” RF - “2.8 {0 30 MHz
¢ 3K Classic Mk il “X” RF - “3.5 to 30 MHz
¢ 20D02A RF - 144-148 MHz

*10 meter band deleted 0 LS,

You can now have the bands you need at the price you can afford. We
provide the RF deck! You provide the power supply. Let us send you a

brochure providing complete technical information.

s 2004A RF - £20-440 MHz
¢ 30024 RF - 124-148 MHz
* 3004A RF - 420-440 MHz

Of course, all our present model complete amplifiers are still available.
This new group of BF modules simply strengthens and expands what was

already the best and broadest line of Amateur power amplifiers.

Henry amateur amptifiers are available from Henry Radio and select dealers throughout the U.S.  We stock these plus many other fine names
and are being exported to amataurs all over the world. Inaddition fo ourbroad line of commercial ~ AEA » ARGO « ARAL » ASTRON + B AK s B & W « BIRD »
FCC type accepted amplifiers we offer special RF power generators tor industrial and scientific  CTE ¢ CONNECT-SYSTEMS » GUSHCRAFT » SIMAC »
users. Call or write Ted Shannon or Mary Siiva for full information. HAL « HUSTLER » HY-GAIN « ICOM « KENWOOD »
LAR'%EN NYE » ROBOT «TEMPO -VIHRUPLEX s YAESU

”g”“ ] ”ﬂ”l 20505 Bundy Dr.. Los Angeles, CA 90025  (213) 820- 1234

Butler, Missour: 64730 (816) 67%-3127




...pacesetter in Amateur radio

Power-Full...70 Watts!

TM'257OA/ 2550A/2530A

Sophisticated FM transceivers

Kenwood sets the pace again!

The all-new “25-Series” brings the
industry’s first compact 70-watt
2-meter FM mobile transceiver.
There is even an auto dialer which
stores 15 telephone numbers! There
are three power versions to choose
from: The TM-2570A 70-watt mode),
the TM-2550A for 45-watts, and

the 25-watt TM-2530A.

eFirst 70-watt FM mobile (TM-2570A4)

¢ First mobile transceiver with tele-
phone number memory and auto-
diafer (Up to 15 telephone numbers)

e Direct keyboard entry of fraquency

s Automatic repeater offset selection
according to the ARRL 2-meter band
plan —a Kenwood exclusive!

s Extended frequency coverage
for MARS and CAP (142-149 MHz:
141-151 MHz modifiable)

¢ 23 channel memory tor offset,
frequency and sub-tone

& Big multi-color L.CD and back-iit
contrals for excellent visibility

KENWOOD

Optional Accessories

e TU-7 38-tone CTCSS encoder

* MU-1 DCL moderm unit

«VS-1 voice synthesizer

*PG-2K extra DC cable

*PG-3A DC line noise filter

¢ MB-10 extra mohile bracket

«CD-10 call sign display

¢ PS-430 DC power supply for
TM-25504/2530A

RESET

+Front panel programmable 38-tone
CTCSS encoder includes 97.4 Hz
(oplional}

* 16-key DTMF pad, with audible monitor

¢ Center-stop tuning—another
Kenwood exclusive!

¢ Frequency lock switch

e New 5-way zdjustable mounting
system

¢ Unique offset microphone connector
—relieves stress on microphone cord

»H[/LOW Power switch (adjustable
LOW power)

Large heatsink with built-in cocling
fan (TM-25704)

144MH2 FM TRANSCEWVER

TCHL

miCL

s PS-50 DC power supply for TM-2570A

* MC-60A/MC-80/MC-85 desk mics.

o MC-48 extra DTMF mic. with UP/IDWN switch

s MC-428 UR/DWN mic.

+MC-55 (8-pin) mobile mic. with imea-out timer

* SP-40 compact mobile speaker

« SP-50 mobile speaker

* SW-200A/SW-200B S\WR/power meters

* SW-100A/SW-100B compact SWR/power meters
¢ SWT-1 2m antenna turner

Lomplete service manuals are avalable lor all fno-Kenwoaod transceivers and most accessones,
Specilicanans and grices are subject to change without notice or nbligation

& Compact DIN size
Introducing...

xlr Digital Channel Link

Compatible with Kenwood's DCS
{Digital Code Squelch), the DCL system
enables your rig to automatically QSY
to zn apen channel. Now you can auto-
matically switch over to a simplex
channel after repeater contact! Here's
how it works:

The DCL system searches for an
open channel, remembers it, retirns
to the original frequency and transmits
control information to another DCI.-
eguipped station that switches both
radios to the apen channel. Micro-
processor contral assures fast and
reliable operation. The whole process
happens in an instant!

Actual size front panel

KENWOQOD

TRIO-KENWOOD COMMUNICATIONS
1111 Wast Walnut Sireet
Compton, Cabfornia 90220
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PAKRATT™ Model PK-64

shown with enhancad
HFM-64 aptlon installed

* MORSE « BAUDOT % ASCIl * AMTOR % PACKET %

FIRST FIVE MODE
DATA CONTROLLER

The Pakratt model PK-64 by AEA is
the world's tirst computer interface
that offers Morse, Baudot, ASCIl, AM-
TOR and Packet all in one box {hard-
ware and software included) at a price
many competitors charge for Packet
alone (from $219.95 Amateur net). Do
not let the low price fool you; coming
from any other company but AEA it
WOULD be too gocd to be true. The
PK-64 works with virtually any voice
transcelver. The Pakratt is the easiest
of any to hook up and have operating
in just a few minutes.

In Packet mode, the PK-64 offers vir-
tually all the features of every other
Packet controller on the market, plus
many important features left out by
others due to cost constrainis. For ex-
ample, we have included a hardware
HDLG, true Data Carrier Detect (DCD]),
multipie connect with up to ten sta-
tions simultanecusly and full imple-
mentation of version 2.0 of the AX.25
protocol.

Because the PK-64 was designed
specifically for the Commodore 64 (or
C-128 and S$X-64) compufer, we have
been able to do many things not eco-
nomically feasible with general
RS-232 interface controliers. For ex-

Advanced Electronic Applications, In¢.
P.0. Box C-2160, Lynnwood, WA 98036-0918
(206) 775-7373 Telex 6972496 AEA INTL UW

ample, the Pakratt includes true split
screen operation with on-screen stat-
us indicators and an on-screen tuning
indicator.

ENHANCED HFM-64 MODEM OPTION

The standard PK-64 will operate all
modes with a phase-lock-loop (PLL)
detector roughly equivaient to all pop-
ular packet modems in the market-
place (except we have included extra
filtering). The enhanced HFM-64 mo-
dem option offers true independent
dual channel filtering with A.M. detec-
tion {like the famous CP-100 Computer
Patch™™), The enhanced HFM-64 op-
tion also ofters a hardware LED tuning
indicator {like the CP-100) and a front
panel variable threshold control for
setting maximum sensitivity under va-
rious band gonditions. We recom-
mend the HFM-64 option for anyone
keenly interested in weak-signal
heavy-QRM HF operation. For anyone
desiring to vperate FM RTTY with the
standard North American tone pair or
CW raceive, the HFM-84 is required.
The HFM-64 is field installable with no
soldering or test equipment required.

WORKS WITH THE POPULAR
C-64 COMPUTER
"AEA designed the PK-64 around the

low-cost C-64 because of the special
architecture features making it espe-
cially suited to Amateur Radio appli-
cations. The C-84 should not be viewed
as a mainframe, but rather a very eco-
nomical accessory to your data com-
munications system. Many owners of
expensive computers such as IBM,
TANDY, APPLE, KAYPRO,ATARI, etc.,
are now buying the low cost C-64 and
dedicating it to their operating posi-
tion. They simply cannot find software
for their machine that even ap-
proaches the power and user friendli-
ness of the PK-64. Plus, think of the
convenience of having only one con-
troller and kevboard to go from one
mode to another without having to re-
do cabling!

The PK-64 is so complete that all
you need to do is wire up a microphone
connectorto the end of a cable {provid-
ed) and you are ready to go. Thereis no
need to track down special terminal
software, cabling or even a power sup-
ply. It all comes with the PK-64. So do
not be the last on your block to own
the most exciting new product in
yvears. See the PK-64 at your favorite
dealer or write for our specification
sheet now.

Prices And Specifications Subject To
Change Without Natice Or Obligation

Brings you the
i Breakthrough!

4 05T



CORPORATION

A4, with wideband performance, easy installation, 4
band operation and moderate price will give you more
enjoymnent and satisfaction from your hobby. You'll
like the 40 meter operating possibilities with the A744
add-on kit.

A4 is designed with you in mind because it has fewer
parts to assempble, 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 + KHz, 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 North American contact record. This
compact two element antenna has quickly become
*“the most wanted” 40 meter beam. Make it your first
choice.

MODEL 4G-2CD 40 METERS
SPECIFICATIONS boom 23 ft.,

longest element 42 ft., beamwidth 70°, 1.5-1 band-
width 180 KHz, turn radius 24 ft,, windlcad 6.3 ft.?,

~ weight 40.7 [bs, Excellent gain.

P.0. BOX 4680 $5 48 PERIMETER ROAD
08 USA/603-627-7877
CUSHSIG MAN
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The new TS-940S is a serious radio
for the serious operator. Superb
interference reduction circuits and
high dynamic range receiver com-

hine with superior transmitter

design to give you no-nonsense, no
compromise performance that gets
your signals through! The exclusive
multi-function LCD sub display
graphically illustrates VBT, SSB

slope, and other features.
& 100% cduty cycle fransmitter.

Super efficient cooling system using
special air ducting works with the inter-
nal heavy-duty power supply to allow
continuous transmission at full power
output for pericds exceeding one hour.
e High stability, dual digital VFOs.
&n optical encoder and the flywheei
YFO knob give the TS-9408 a positive

tuning “feel!
& (raphic display of operating
features.

Exclusive muiti-function LCD sub-

o TRAMBIRNES TS Al

Cumplate servicy rranuals aiw avddable
fror all Trin-Kenwaodd transceivers and
osl ACCESSONES,

Speciiceiions and prices are subyect fo
ehange without Nobee ur abigaton

display panegl shows CW VBT, 558
slope tuning, as well as frequency,
time, and AT- 240 antenna tuner status.
s Low distortion transmitter.
Kenwood's unique transmitter design
delivers top "quality Kenwood" sound.
» Kevboard entry frequency seiection.
Cperating freguencies may be cirectly
entered into the T5-940% without using
the VFO knob.
e RM-fighting features.
Remove “rotien OBM” with the SSB
slope tuning, CW VBT, notch filter, AF
tune, and CW pitch conirols.
2 Bullt-in FM, pius S5B, CW, AM, FEX.
¢ SBemi or full break-in {QSK) CW.
o 40 memeory channeis.
Mode and freguency may be stored in
4 groups of 10 channels each.
@ Programmable scanning.
= (zeneral coverage receiver.
Tuneas from 150 kHz to 30 MHz.
+1 yr. limited warranty.
Anathar Kenwood First!
Opiional accessories:
& AT-940 full range (160-10m) auto-
matic antenna tuners SP-940 external

Interface 1F-232C/1F-10B

speaker with audic titeringe YG-455C-1
{800 Hz), YG-455CN-1 (250 Ha,
YR-88C-1 (500 Hz) CW filters; Y- 884-1
6 kHz) AM filtere VS-1 voice synthesizer
@ S0-1 temperature compensated
crystal oscillatore MC-428 UP/DOWN
fand mic.e MC-60A, MC-80, MC-85
deluxe base station mics.® PC-1A phone
patche TI- 9224 linear amplifier

e SM-220 staiion monitore BS-8 pan
displaye SW-200A and SW-2000 SWR
and power meters,

More TS-2408S information is available
fram authorized Kenwood dealers,

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Stieet
romptan, California 90220



Attention “computing” hams! The
Kenwood IF-Series computer inter-
face units wilt enable you to connect
your TS-711A, TS-811A, TS-9408S, or
T5-4408 transceivers to your home
computer. RS-232C standard is
used, so the interface units are
compatible with any computer!

The IF-10A and IF-10B computer
interface boards and IC-10 IC kit are’
designed to be installed inside the
transceivers. Control is performed
via the computer RS-232C port and

]

Esugat .
dak Cnns

through the IF-232C level transiator.
I'he level translator performs two
unctions: (1) converts voltage levels
rom the RS-232C port to the TTL
evels in the transceiver, (2) and acts
1§ & noise supressor. A complete
nterface "kit" would include the
appropriaie computer interface units
IF-10A, IF-10B, or IC-10) and the
F-232C level translator.

The applications of automated
station control are almost endless!
Just imagine...work DX from your
and-held... operate OSCAR “auto-
natically”...remote operation of your
station...or put togetherthe “ultimate”
sontest station....

CRT disptay shown is & semiple program. not avaiable
ramn Tric-Kenwood Communications

.omplete service manuais are available for all
nio-Kenwood transceivers and most aceessores.
pecitications and prices ars subject to change without
otice ar ehiigation, %

...pacesetter in Amateur radio

oplete Control...

EF“Z ‘ 20 Level translator

IF-10A Compuier interface for TS-711A/TS-811A
F-108B Computer interface for T8-0408
IC-10 IC kit for TS-4408 computer controi

Shori Wave
Listener's map and
directory—simply
select the GTH you'd
like to listen to, and
the pre-programmeci
irequency is

“dialed up?”

Pisplay frequency,
band, and mode
data. Control your
tig via keyhoard!

» Interchangeable commands
This means that one program may be
used with several rigs, to minimize
program changes.

« Simulianeous operation of the
computer and transceiver is
possible

= Powerful, easy-to-understand
instruction set

@ Wide varieiy of commands

Memory input and recall, frequency

selection, frequency step, sub-tone

frequency, offset, antenna tuner,

DCS, scan, and many, many more

functions are accessible with the

Kenwood computer interface unit!

& 4C-10 AC power adapier {optionai)

Mors [F-232C and computer inter-
face information is available from
authorized Kenwood dealers.

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut Street
Campten, Cahfgrnia 90220
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Rocky Mountain Division
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Southeastern Division

ERANK M. BUTLER JR,” W4RH,
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Vice Director: Mrs. Evelyn Gauzens, WAWYR,
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FRIED HEYN, WABWZO, 982 Cheyenne St,
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Vice Director: Wayne Qvarbeck, NGNE, 900 Avenida
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Wast Gulf Division

BAYMOND B. WANGLER, W5EDZ, 642 Rary Dr,
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Vfice Director: Thomas W. Comstock, N&TGC,
1700 Dominik, College Station, TX 77840 (409-69:3-1181)

*Executive Committae Member

8 asT=

Section Managers of the ARRL

Reports [nvited: The ARRL Board of Directors (see list at leit) detarmines the policies of ARRL.
The 16 divisions of the League are further arranged inta 73 administrative “sections,” each headed
by an elected Section Manager, Your SM welcomes reports of club and individual activity, ARRL
Field Organization appointments are available covering a wide range of Amateur Radio volunteer
interests. Whatever your license class, your 5M has an appointment avallable. Check with your M
(below) far further intormation.

Canada

Alberta

British Columbia
Maniloba
Maritime-NFd
Ontarle

Quebec
Saskatchewan

Atlantic Division
Defaware

Eastern Pennsylvania
Maryland-DC
Southern New Jersey
Wastern New York
Wesiern Pennsylvama

Central Division
Hlinols

Indlana
Wisconsin

Dakota Division
Minngsote

torth Dakota
South Dakota

Delta Division
Arkansas
Louistana
Mississippt
Tennessee

Great Lakes Division
Kentueky

Michigan

Ohie

Hudsen Division
Esstern New York
NYC-Long Isiand
Northern Naw Jarsey

Midwest Division
lowa

Kansas

Missourt

Nebraska

New England Division
Cannecticut

Eastern Massachusetts
Maine .

New Hampshire

Ahode Island

Vermont

Western Massachusetts

HNorthwestern Division
Aleska

idaho

Mantang

Oregon

Washington

Paclfic Division
East Bay

Nevada

Pacific
Sacramento Yalley
San Francisco

San Joaguin Valley
Santa Clara Valley

Roanoke Division
North Carolina
South Carclina
Wirginia

Wast Virginla

Rocky Mountain Division

Colarado
faw Mexico
Litah
Wyoming

Southeastern Division
Afabama

Gearglz

Northern Florlda
Southern Flarids

West Indies

Southwestam Division
Arizong

Los Angsles

Gmnge

San Ofege

Santa Barbara

Waest Gulf Division
Northarn Texas
Gkfahome

Southern Texas

Blll Gitlesple, VEBABG, 10120 80th St, Edmonton T5H 1RS

H. E. Bavage, VETFB, 4553 Wast 12th Ave, Vancuuver V6R 2R4 {604-224.5226)
Jack Adams, VE4AJE, 227 Davidson Ave E, Dauphin AN 224 (20463892708
Nonald H. Welling, VETWF, 36 Sharwood Dr, St John, NB B2 3ﬂ%§4§5596-2913)
L. P. Thivierga, VESGT, 34 Bruce 5§t W, Renfrew KIV SW1 (813-432.5867)

Harold Moreau, VE2BP, 80 Principale, St Slmon Co, Bagot JOH 10 (514-798-2173)
W, G, “Bill” Munday, VESWM, 132 Shannon Rd, Regina 84S 581 (306-586-4963)

Harold K. Low, WA3WIY, Rta &, Box 66, Millsboro 19968 (302-945-2871)

Jamas B, Post, KAZA, 15 Monarch Fid, Witkes-Barre 13702 {717-825-394(0)

John A, Barolet, KJ3%, 108 Elliott Ct, Calitarnia, MD 20618 (301-862-3201

Richard Baler, WA2HEB, 1226 Audubon Dr, Toms Hiver 08753 (201-270-9292)
Willlam Thompson, W2MTA, RD 1—Rock Rd, Newark Valley 13811 {607-642-8030)
Otto Hchuler, KISMB, 3732 Gothy St, Pittsburgh 15214 (4122316800

David E, Lattan, WDIEBQ, AR 1, Box 234, Makanda 62958 [618-529-1578)
Bruce Woodward, WOUMH, 6208 Bramshaw Rd, indianapolis 46220 (317-251-5608)
Richard R. Regent. KIGDF, 5003 Sauth 28th 52, Milwaukee 53221 (414-262-0312)

{eorge E. Frederickson, KCAT, RA #2—Box 352, South Haven 55382 (§12-558-6312)
Mike Mankay, WBSTEE, 518 E. Columbla Dr, Bismarck 58501 (701-258-5114)
Roland Cory, WOYMB, 1010 74h St. W, Mabridge 57601 {605-845-2400)

Joel M. Harrison, Sr., WB5IGF, Star Rte 3—Hox 306, Judsonia 12081 5501-?29-3301)
John M. Wondeargam, KSKR, 800 Smith Dr, Metairie 70005 (504-837-1485)
Paul Kemp, KW5T, 3581 Beaumont Dr, Pearf 29208 (601-934-7612)

John C. Brown, NO4Q, PO Box 37, Eva 38333 {901-584-7531)

[lale Bannatt, WA4ITE, 320 Loy S5t, Columbla 42723 {5{)2-334-23@
James H. Seelay, WBSMTD, 21815-29% Mile Ad, Springport 49284 (517-857-2013)
Jeffrey A. Maass, KBND, 9258 Concord Rd, Powell 43065 (614-873-3234)

Paul 5. Vydareny, WB2VUK, 259 N Washington, North Tarrytown 10591 (814-631-7424)
Juhn H, Smale, 315 Kansington Gt, Coplague 11726 {516-228-4814)
Robert R. Anderson, K2BJG, 69 Page Dt, Oakland 07436 {201-337-7858}

Aolhin J. Siavers, WBBAVW, Rte 3-Box B2, Storm Lake 50588

Robart M. Summers, KBBXF, 3045 North 72nd, Kansas Glty 66109 (813-299-1128)

Benton C. Smith, KAPCK, 3301 Sinclair, Rte 3, Box 196-A, Columbia 65203 (314-443-5168)
Yerm J. Wirka, WB2GQM, Rural Route, 81 Capehart Rd, Papililon 88133

Rabert Koczur, KIWGO, 84 Whetstone Rd, Harwinton 08791 (203-485-0338)

Luck Hurder, KY1T, PO Box LL, North Eastham D2651 (617-265-2029)

Glavis O. Laverty, WIRWG, 17 Fair 5t, Norway 04283 4207-743-2353)

William Burden, WB1BRE, 11 Briand, Naghua 0311536203-882-0021)

John Vota, WBIFDY, 41 Brookslde Ava, Centerdale (02911 (401-231-1934)

Ralph T. £teteon, 1, KD1R, PO Box 123, Milton 05468 {802-893-4856)

R. Donald Haney, KATT, RD 1—Bnox 237, Myrick La, Hatvard 01451 (817-T72-4128)

James L. Mocody, Jr., NLTC, PO Box 102841, Anchorage 99510 (507-894.407T7)
Lamuel H. Allen, W7JMH, 1800 S. Atlantic St, Boise 83705 (208-343-9153)

L. C. "Leas" Balyea, NTAIK, PO Box 327, Belgrade 59714 (408-188-4253)
William A. Shrader, W7QMU, 2042 Jasmine Ave, Medford 97501 (803-773-8624)
Gane E. Sprague, KD7G, 10716 23rd Dr BE, Evarett, WA 98204 (208-337.3458)

Bab Vallio, WBRGG, 18655 Shefflald Rd, Castro Vallay, CA 94546 (415-537-8704)
Joseph D, Lambert, WBIXD, PO Box 1201, Boulder Clly 83005 {702-294-0505)
Army Curtls, AH8P, PO Box 4271, Hllo, HI 96720

Robart H. Watsan, WSIEW, 10934 Clinton Bar Rd, Pine Grove, CA Q5665 §209-223-010133
Robert Odell Smith, NAST, 320 Park $t—PU Box 1425, Fort Braggg, Ca {707-064-4931)
Charles P, McConnell, WEDPD, 1658 W Masa Ave, Frasno, CA 93711 (209-431-2038)
Glenn Thomas, WEBW, 554 Simas Dr, Milpltas, CA 95035 (408-263-9450)

Rae Evorhart, K4SWN, PO Box 41, Lexington 27283-0041 (T04-249-8734}

Jamas @, Walker, WO4HLZ, Fte 1, Box 5395, Marion 29571 (803-423-3645)

Claude E. Faiglay, W3ATQ, 135 The Main—RR #1, Wllliamsburg 23185%04-253—0558)
Karl 5. Thampson, KBKT, 5303 Ploneer Or, Charleston 28312 (304-776-4352)

William “Bill* Sheffield, K@J, 1444 Rosiyn St, Denver 80220 (303-355-2488)

Joe Knilght, WSPDY, 10408 Snow Heights Blvd, NE, Albuquerque 87112 (505-299-4581)
James R. Brown, NATG, 865 Manchester Bd, Kayavllle 84037 l2}301-544-&10&’;8}

Richard G. Wunder, WAZWFGC, Box 2807, Cheyenne 82003 (307-834-7385)

Josaph E. Smith, Jr., WA4RNP, 1211 13th 51, N, Bessemer 35020 (205-424-4366)
Edmund J. Kosobuckl, KAJNL, 5525 Parry Ave, Columbus 31809 (404-322.2856)
Philtlp O'Dwyer, WF4X, 543 Mooney Rd. NE, Fort Walton Beach 32547 (804-862-2353)
Richard D. Hili, WA4PEK, 3800 &W 11th St, Ft. Lauderdale 33312 (305-583-633
Alberto L. Valldejuli, WPACEG, V-11 19 £t, Barwind Estates, Rio Pledras, PR 00824

James E. Swafford, WYFF, 5308 W Miramar Dr, Tuesan B5715 (602-298-77393) :
Eugens R. “Beb” Foole, AJ6F, 2059 Aeynosa Dr, Terrance, CA 9050!82;11&326—2301)
Joe H. Brown, WEUBQ, 5444 La Sierra, Rlverside, CA 92505 smaa? 34)

Arthur R. Smith, WEINI, 4515 Melisa Way, San Diego, CA 52117 (818-273-1120)
Byran W, Looney, KEF1, 6540 Buckley Dr, Cambria, CA 93428 (805-927-8733)

Phil Glements, K5PC, 1313 Applegate La, Lewisville 75087 {214-221-2222)
Dave Cox, NBSN, 1812 5§ Umbrelia Ot, Broken Armow 74012 (918-250-2285)
Arthur R. Ross, WEKR, 132 Saliy La, Brownsville 78521 (512-831-4458)




THE AMERICAN RADIO
RELAY LEAGUE, INC

The Amserican Radio Relay League, Inc., is a
noncommercial association of radio amateurs,
organized for the promotion of intarest in Ama-

teur Radio communication and experismentation, for
the establishment of networks to previda communica-
tions in the event of disasters or other emergancies,
for the advancement of the radio art and of tha public
walfare, for the representation of the radio amateur in
legislative mattars, and for the malntenance of frater
nalistn and a high standard of conduct.

RAL is an incorporated associatlon without capital
stock chartered under the laws ¢f the State of Gon-
necticu, and is an exemp! organization under Section
501{c)(3) of the Internal Revenue Code of 1954, Its af-
fairs are governed by a Board of Directors, whose
voling members are slected every two years by the
general membership. The ofticers are slacted or ap-
pointed hy the Directars. The League i3 monsommer-
cial, and no ane who zould gain financially from the
ahap;;ng ot its aftairs is eligible for membership on its

oard,

“Of, by, and for the radic amateur,” ARRL numbers
within its ranks the vast majority of active amateurs in
the nation and has a proud history of achievement as
the standard-bearar in amateur aifairs.

A bona tide interast In Amateuy Radio is the onky
essential quallfication of membership; an Amateur
Radio license is not a prerequisita, although full
voting membership 8 granted only 1o llcansed
amateurs tn the US and Canada.

AH membershlp ingquiries and genseral cor-
respendence should be addressad to the ad-
ministrative headquarters at 225 Main Street,
Newlngtor, CT 06111 USA
Telephone: 203-666-1541
Tetex: 650215-5052 MCI,

MGt MAIL (electronic mail aystem) ID: 215-5052
(usar nams: ARRL)

Founding President
Hiram Percy Maxim, Wiaw

Officers

Prasident: LARRY E. PRIGE,” W4RA
PO Box 2067, Statesboro, GA 30458

Firal Vice President: JAY A HOLLADAY * WBEJJ,
5128 Jessen Dr, La Canada, CA 91011
(818-790-1725)

Second Vice President: LEQNARD M. NATHANSON,
WBRG, 20833 Southfleld Rd, Sujte 240,
Southfield, MI 48075 (313-569-3101)

Third Vice Prasident: WILLIAM J. STEVENS,

ZM, 2074 Foxwarthy Ave, San Jose, CA 95124
(408-371-36819)

International Affairs Vice President; TOD OLSON,
KATO, 292 Heather Lane, Long Lake, MN 55356
612-473-6478)

Executive Vice Prasident: DAVID SUMMNER,” K172

Secrotary: PERRY F, WILLIAMS, WTUED

Treasurer: JAMES E. McCOBB JR, KI1LLU

Stat
Washington Area Coordinator
Perry F. Williams, W1UED
Publications
Manager: Paul L. Rinaldo, W4R!
Deputy Manager: John Nelson, WIGNC
Advertising Department: Lee Aurick, WiSE,
Manager; Sandy Gerll, AC1Y, Deputy Manager
Circuiation Degartment: Lorry Evans, KATKQY,
Manager; Debra Chapor, Deputy Manager
Production/Editorial Departmant
Laird Campbell, W1CUT, Manager
Joet Klelnman, N1BKE, Deputy Manager
Technical Department
Charles L. Hutchlnson, KBGH, Manager
Gerald L. Hall, K1TD, Deputy Manager
Membership Communications Services
Manager: John F. Lindholm, W1XX
Daputy Manager: Robert J. Halprin, K1XA
Valunteer Resources
Manager: Stephen C. Place, WB1EYI
Volunteor Examiner Department
Jim Clary, WRBSIHH, Manager
Club Services Deparimam
Curtis R, Holsopple, K9CH, Manager
Fiold Services Depariment
Richard K. Palm, K1CE, Manager
Administrative Services
Controiler: Michael R, Zelgler
PurchasingfOtfice Servicex Dapartment
Kathy McGrath, Manager

Counsel
Christopher D. Imlay, N3AKD

*Executive Committee Member

“It Seems to Us ...”

Packet Fever

| was off packet radio for six months—from
July until just after Christmas.

Now I'm back on. And after just six
months, I know how Rip Van Winkle must
have felt!

To say that activity has grown would be an
understatement akin to saying that the Bears
edged past the Patriots in the Super Bowl. The
long-beralded Packet Radio revolution is
upon us, and is having a dramatic effect on
the way we operate. The revolution is still in
its infancy, but a strong and healthy tyke it
is! At the moment packet radio has a case of
regulatory sniffles, but this should clear up
once the regulators accept that they have a
prodigy, not a problem child, on their hands.

Best estimates are that there are now 14,000
packet stations on the air, That number
probably will grow by a couple of thousand
in the time it takes to print and mail this issue
of OST. In some parts of the country,
145.01 MHz is almost never quiet, even in the
middle of the night; whenever the 20-meter

‘band is open, you'll hear packet signals on

14.103 MHz.

Why all the fuss about packet radio? If
your impression of packet is that it’s a
glorified form of RTTY, you may well
wonder why. But it isa’t,

Perhaps the best way to illustrate the poten-
tial of the medium is to relate it to a scenario
familiar to most of us. You’re showing off
your equipment to a non-ham friend who
says, ‘‘My Uncle Joe in Oshkosh is a ham.
Why don’t you give him a call and let me say
hello?"" You then have to explain that if vou
knew Uncle Joe’s call sign, what frequency
he might be listening on, and when he tended
to operate—and if the propagation gods were
in a good mood that day—it might be worth
a try. Otherwise, the best bet is to make a
sked, by letter or phone call or perhaps by
radiogram. Your friend leaves somewhat
bewildered that with all that equipment, you
have to rely on the Postal Service or the phone
company to set up a contact! Your tales of
swapping signal reports with Quter Baldonia,
or of chatting regularly with a bunch of guys
you've never laid eves on who live six states
away, aren’t likely to-convince him of your
mental stability,

Enter packet radio. At some point in the
not too distant future, you may be respond-
ing to your friend this way: ““Your Uncle Joe
in Oshkosh? Sure. Let’s use packet radio to
access the Call Directory data base maintained
by the local club, and find out what his
callsign is. Then we can address a message to
him, and send it to him the same way. It will
take just a few seconds to find out if he’s
home. If he’s not, we can ieave a message on
his equipment, or, if it"s not hooked up, on
his local packet radio bulletin board system
(PBBS). He’ll either pick it up himself, or
someone else will deliver it to him.” Of
course, this is simply an illustration of the
medium’s capabilities, not an example of the
highest use to whick it can be put. But if we
could do that, think what we could de in
providing backup communications when

natural disasters disrupt or overload normal
channels in the future!

How far in the fature? Well, that depends.
For one thing, it depends on the putcome of
an FCC rulemaking proceeding, PR Docket
£5-105, In a Report and Order in this
proceeding which was scheduled to become
effective March 14, FCC wrote into Part 97
of its Rules an interpretation which had been
applied for several vears to repeater auto-
patches. As applied to repeaters, the
interpretation—which had been strongly
objected to by ARRL when adopted in
1978—prohibited the operation of a repeater
under automatic control (i.e., without a
conirol operator present and supervising com-
munications at a coatrol point) during
autopatch operation. The newly adopted rules
would extend that prohibition to all stations
operating under automatic control.

Since the primary purpose of PR Docket
85-105 was to permit operators of stations
transmitting digital communications above 50
MHz to use automatic control, the proceeding
itself was welcomed by packeteers; indeed, the
rulemaking was initiated at League request.
To now, VHF packet digipeaters (stations
programmed to retransmit packets when re-
quested to do 50 by instructions at the front
of the packet) have operated under the
repeater rules, and it’s been common prac-
tice to operate them under automatic control.
FCC knows this, and has never taken excep-
tion to the practice on VHF and higher. But
packet operations are not completely
analogous to repeaters, so it seemed best to
have rules that specifically authorized the
practice rather than to rely on rules that
were written before packet radio was
envisioned—hence, the League’s request for
rulemaking. That the third-party issue would
be raised by the Commission in this context
was completely unanticipated. Because there’s
no way to ensure that your digipeater won’t
have third-party traffic addressed to it by
others, the effect is to require that a controf
operator be on duty to review the traffic—to
determine whether he or she needs to be on
duty!

At its January meeting, the ARRL Board
authorized President Price to *‘take such
actions as may be necessary and appropriate
to cause FCC Docket 85-105 to be amended
to correct its restrictive and erippling effect
on the development of packet radio and
packet-radio emergency comimunications
caused by requirements for the control
operator to be present at domestic
intermediary points for transmission of third-
party traffie.”” So far, three steps have been
taken.

First, a Petition for Reconsideration was
filed February 24 seeking correction of the
offending rule. A number of clubs and in-
dividuals did the same thing—FCC staff tells
us they received 19 such petitions!

Second, President Price, Washington Area

(continued on page 11)
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EIMAC Tubes Provide Superior
Reliability at radio station KWAV —

Ken Warren, Chief Engineer at
KWAY reports that their 10 kW
FM transmitter went on the airin
November, 1972, equipped with
EIMAC power tubes. The origi-
nal tubes are still in operation af-
ter over 13 years of continuous
duty!

Ken says, “In spitie of terrible
power line regulation, we've had
no problems with EIMAC tubes.
In fact, in the last two years, our
standby transmitter has oper-
ated less than two hours!”

Transmitter downtime means
less revenue. EIMAC tube relia-
bility gives you more of what you
need and fess of what you don’t
want. More operating time and
less downtime!

EIMAC backs their proven tube

over 112,000 hours of seie!

}
|

MONTEREY, CALIFORNIA

reliability with the longest and
best warranty program in the
business. Up to 10,000 hours for
selecied types.

Quality is a top priority at EIMAG,
where our 50-year charter is to
produce longHife products.

Send for our free Extended War-
ranty Brochure which covers
this program in detail.

Wiite to:

Varian EIMAC

301 Industrial Way

San Carlos, CA 94070
Telephone: (415) 592-1221

varian
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UP FRONT in

in Syracuse.

Congratulations to James Rautio, AJ3K {laft), of Liverpool,
New York, on raceiving an ARRL Pewter Cup Award for
technical excellence. Jim received the award in recogni-
tion of his five-part series, “The Effect of Real Ground on
Antennas,” which appears in February, April, June, August
and November 1984 QST. Atiantic Division Director Hugh
Turnbutl, W3ABC, is shown presenting the pewter cup to
Jim at a January meeting of the Salt City DX Association

Scholarships Available for 1986-87 School Yaear

If you’re an amateur looking
for financial support in
pursuing a higher education,
help may not be very far off.
The Foundation for Amateur
Radlo (FAR}, of Washington,
DG, plans to award 21
scholarships for the 1986-87
academic year. Licensed
radio amateurs may
compete for these awards if
they are enrolled or have
been accepted for enroll-
ment in an accredited
university, college or
technical school. Most of
the scholarships require the
applicant to have at least a
General class license. The
scholarships range from
$350 to $900, with
preference given in some
cases to residents of
specific geographical areas
or who are pursuing certain
study programs.

Composed of 50 logal
Amateur Radio clubs, the
Foundation fully funds two

of these scholarships trom
the proceeds of its annual
hamfest. It also administers,
without cost to the donors,
seven scholarships for the
CQuarter Century Wireless
Association, two each for
the Dade Radio Club
(Florida), the Baltimore
Amateur Radio Club and the
Department of State Radio
Club, and one each for the
Radio Club of America, the
Richard G..Chichester
Memorial, the Young Ladies
Radio League, the Edmund
Redington Memorial, the
Amateur Radio News Ser-
vice and the Columbia
{Maryiand) Amateur Radlo
Association,

Additional information and
an application form can be
requested, by a tetter or
QSL/postcard postmarked
prior to May 31, 19886, from
FAR Scholarships, 6903
Rhode Island Ave, College
Park, MD 20740.

Spread-Spectrum Primer

Come June 1, radio
amateurs will be able to try
their hand at spread-
spectrum technigues, so
now may be a good time to
bone up on the rules and
regulations that will be in

effect. For instance, the
FCG has clearly spelled out
what methods and bands
amateurs may use in spread-
spectrum work. See this
month’s Happenings for
details.

FCC Proposes to Extend Credit to Written Portion

of Exams

As it stands, you can get
credit toward a Technician
or higher-class license for
passing the code portion of
an exam, but not the written
portion unless it results in a
new license. But thera’s a
good chance that will
changs. In response to a

petition, the FCGC has
proposed that examination
credit be given for both
written and code elements
administersd under the
Voluntser Examiner Program
(PR Docket 86-63). Ses this
month’s Happenings for
details.

It Seems to Us ...

(continued from page 8)

Coordinator Williams, and I met with FCC
Commissioners and staff on February 27 to ex-
plain the serious negative impact of the third-
party prohibition. Commission staff regards their
action as a well-meaning attempt to protect the
Amateur Radio packet network from exploita-
tion by non-amateurs and commercial interests
who might use the packet radio network for their
own purposes. Of course, no one is more con-
cerned about such exploitation than the League,
but to tespond by preventing the network from
developing is to throw the baby out with the bath
water. To protect the network, it is only
necessary to screen the messages at the point of

introduction; to require that they aiso be screened
at every relay point is like drilling holes in a
pipeline every few feet so you can check that
what you put into one end of the pipe hasn’t
changed along the way! In fact, the packet radio
“pipeline’” already has such features; any packet
station can monitor what’s happening on a chan-
nel, and the software in use permits the logging
of activity so that inappropriate packets can be
fraced back to their source. Besides, even if a
control aperator were on duty he'd be hard
pressed to read in real time the traffic bursting
back and forth at 1400 words per minute!
The third ARRL action was the filing with
FCC, on February 28, of a Petition for Extra-
ordinary Relief as a followup to the in-person
meetings. This Petition points out that if the new
rules are permitted to become effective on March
4, it will have a chilling effect on packet radio
development from which the movement may

never recover. Yet, it will take some time—.
perhaps months—for the Commission to review
and respond to the blizzard of Petitions for
Recongideration.

The League’s Petition for Extraordinary Relief
requests that digital stations operating above 50
MHz and using the AX.25 or a compatible pro-
tocol be permitted to retransmit third-party traf-
fic while under automatic control until the Com-
mission is able to act on the League’s Petition
for Reconsideration. Of course, introduction of
traffic into the network could occur only through
a station with a control operator on duty.

While we’re not assured of prompt or
favorable Commission action, everyone we
spoke to about the problem expressed support
for packet radio development, By the time you
read this, W1AW may be carrying good news.
Check out the WIAW bufletins—perhaps on
vour local PBBS!—David Sumner, K1ZZ
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League Lines

The ARRL has petitioned the FCC (o reconsider the part of its Report and Order in Docket 85-105 which
stipulates thai *‘no amateur station may be operated under automatic control while transmitting third-party
traffic.”

In its petition the ARRL stated that “‘technology has overtaken some aspects of ... the Commission’s Rules,
particularly in regard to.automatic control, and pointed out that most digital communications use speeds of at
least 1200 bits per second, which translates to about 1400 WPM. Thus, it would be impossible for a control
operator using a video display terminal (VDT) or a printer to carefully monitor the communications, assuming an
average reading speed of 300 WPM. The ARRL believes that there must be some safeguards against unsupervised
third party traffic, but that such traffic should be controfled at the point of its introduction into a packet
network, not its subsequent repeated automatic relays throughout the network. Stay tuned for the FCC’s
response,

The ARRL also filed a Petition for Extraordinary Relief asking the FCC to.temporarily exempt packet radio from
the third-party control provisions of its Report and Order in PR Docket 85-105. The Petition was made to allow
automatically controlled amateur packet radio operations to continue while the FCC considers some 19 Petitions
for Reconsideration filed by Amateur Radio operators and groups, including the ARRL.

OEX, the ARRL’s Technical Newsletter, is changing to a magazine format, The March issue included 28 pages,
and premiered a new ahove-50-MHz experimenters column by W3HQT. QEX is still available to ARRL members
for $6 yearly (to nonmembers for §12) and will be sold singly in some radio stores.

February 8 brought one of the most intensive auroras in many yvears. For those amateurs who work their DX on

the bands above 50 MHz, it was a day that will be talked about for a long time to come. On 6 and 2 meters,

literaily thousands of Q8Os were made spanning haif of the continent and affecting all 50 states. On 6 meters a

number of transcontinental contacts were due to a rare form of propagation known as auroral E. KHés were

worked as far east as Minnesota and Texas and HC2FG in Ecuador had a field day working stateside stations.
For more details on this history-making day, see The World Above 50 MHz in May QOST.

Affiliared Clubs, have you sent in your 1986 Annual Report yer? Help us serve you best by keeping us updated
on your club’s affiliation information. Contact Leo Kluger, WB2TRN, at HQ’s Club Services Department if you
need forms.

Attention instructors: Have vou recently conducted a license class which included studenis under 13 years old?
Headquarters wants to learn more about what did or did not work in teaching these students, We need to know
how the math and electronics concepts were presented, and what reference and visual aids materials were used. if
you have some experience in teaching Amaieur Radio to preteens, please contact Larry Wolfgang, WA3VIL, at
Headquarters.

Are you confused about the structure of the ARRL Field Organization? A new pamphlet, appropriately entitled
*“The ARRL Field Organization,” is now available free from HQ. It presents in detail the various kinds of
station- and section-level appointments available to interested members, and explains the National Traffic System
{NTS) and the Amateur Radio Emergency Service (ARES). If you're interested in public service, and don’t
understand how the Field Organization works, this pamphlet is must reading for you!

The FCC has released a Report and Order in FCC Docket 85-87 declaring federal preemption of local regulation
of satellite antennus, As with PRB-1, in which FCC declared a limited federal preemption of state and local
regulation pertaining to Amateur Radio antennas, this order ensures that local regulations do not unreasonably
interfere with the federal right to construct and use antennas to receive gatellite signals. Regulation of transmitting
antennas is preempted in the same manner, except that state and local health and safety reguiations are not
preempted.

The Technical Department at Headguarters has an opening for a Laboratory Enginger. We are looking for a
ticensed amateur with RF or analog design ability and a BSEE or ASEE degree, or equivalent experience. Annual
salary range from $21,476:30,056. Contact Chuck Hutchinson, K8CH, at ARRL HQ.

How many entries will be found in the new 1986-87 Repeater Directory? 10,321 to be exact, an increase of over
1,000 from last year’s Directory. The new Repeater Directory will be available in late April.
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SuperSCAF §

and Son—

A Pair of
Switched-
Capacitor

Audio Filters

Been looking for an audio

filter that's a great

performer and is easy to
build? Here are two that

fill the bill nicely!

(photograph courtesy Gould AMI Semiconductors, copyright 1985)

By Rich Arndt, WB4TLM and Joe Fikes, KB4KVE

179 Wildwood Dr

Sanford, FL 32771
othing is more frustrating than
N trying to copy a weak signal in

heavy QRM except, perhaps, losing
it altogether. A good audio filter can be
tremendously helpful in separating the
weak signals from the strong ones. The two
switched-capacitor filters (SCFs) presented
here reflect the needs of different users.
SuperSCAF is a self-contained audio filter
with thumbwheel frequency selection at
100-Hz intervals, a built-in audio power
amplifier and an ac-operated power supply.
JuniorSCAF is much smaller and simpler.
Junior is designed to be added internally
to a receiver and use the receiver’s audio
amplifier and power supply. Both filters
feature high performance and simple con-
struction. Experienced builders can assem-
ble either one in a weekend.

The heart of these audio filters is a pair
of ICs recently introduced by AMI, the
53528 and 53529. These two ICs can be
used together to form an SCF band-pass
filter with exceflent characteristics. The
low-pass and high-pass cutoff frequencies,
faand £y, are selected by digital inputs to
the 1Cs at increments of approximately
100 Hz throughout the audio band.

The theory of operation of swiiched-
capacitor filters has been well presented in
past issues of QST and other amateur and

317 Hermitage Dr
Altamonte Springs, FL 32701

professional electronic journals.!* We will
discuss SCF theory only briefly here.
Primarily, we will examine the significant
features of the 83528 and 53529 and will
discuss the construction and use of an
audio filter incorporating these devices.

Switched-Capacitor Filters

Whenever an electrical signal is modified
in some way (except for pure amplification
or attenuation), we say that we have
“processed’” the signal. Signal processing
may be accomplished by continuous or
discrete processes. We refer to the con-
tinuous process as “‘analog signal process-
ing" and to the discrete process as **digital
signal processing.” Examples of analog
signal-processing circuits are mixers, detec-
tors, and frequency-selective circuits made
from inductors and capacitors. Active filters
using op amps, resistors and capacitors also
fall into the analog category.

Digital signal processing, on the other
hand, relies on a series of ““snapshots’® or
samples of the signal in order to perform
a given function. These individual samples
are combined and manipulated in a way that
yields some desired result. Digital signal pro-

Notes appear on page 19.

cessing is used in computerized speech, TV
image enhancement and radar. An impor-
tant part of digital signal processing is digital
filtering, which is functionally equivalent to
analog filtering. One of several practical
digital-filter implementations is the SCF.

The SCF works by storing discrete
samples of an analog signal as a charge on
a capacitor. This charge is transferred from
one capacitor to another down a chain of
capacitors forming the filter. The sampling
and transfer operations take place at
regular intervals under control of a precise
frequency source or clock. Filtering is
achieved by combining the charges on the
different capacitors in specific ratios and
by feeding charges back io the prior stages
of the capacitor chain. In this way, filters
of much higher performance (and com-
plexity) may be synthesized than is prac-
tical with analog filters.

The AMI 53528 and 53529

AMI has produced a number of 1Cs for
the telecommunications industry that con-
tain complete SCFs. Two of these circuits,
the 83528 and $3529, are of particular in-
terest to the amateur commumity because of
their flexibility and performance. Within the
83528, we find a seventh-order elliptical low-
pass filter, a clock generator, a program-
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mable-clock frequency divider and a pair of
buffer amplifiers that are helpful in getting
the signal into and out of the I, The 83529
is similar to the 3528 except that it contains
a high-pass filter instead of a low-pass filier.
Attenuation is designed to be greater than
51 dB at frequencies above 1.3 { for the
low-pass filter or below fy/1.3 for the
high-pass filter, where [y and {4, are the
low- and high-pass filter cutoff frequencies,
respectively. (In a band-pass configuration,
fp Is less than or equal to fy.) This frequen-
cy response characteristic may be seen in the
title photo.

A key feature of the 53528 and S3529

pair is the ability to digitally seiect f and
fon- Any of 64 different cutoff frequencies
may be selected by setting a 6-bit control
code. This code addresses an on-chip ROM
whose output controls the frequency
divider. In the 53528, the sampling fre-
quency is obtained by dividing the
3.58-MHz clock to equal 40 f,. In the
33529, the sampling frequency is 44 f,.

An especially nice set of cutoff frequen-
cies is available in the voice range below
3900 Hz. With a common 3.58-MHz TV
color-burst crystal and binary-coded
decimal (BCD) inputs, f is about 100
times the BCD code on the $3528, and .,
is about 91 times the BCD code on the
$3529. Setting the code of both filters to
the same value gives a filter whose upper-
frequency cutoff is 100 times the switch
setting and whose width is 10% of the pass-
band center frequency.

This selection scheme works for all BCD
codes between 01 and 39. As you may have
observed, there are other digital codes, such
as 0B and 2E hexadecimal, which lie oui-
side the BCD code set. What happens if
you specify one of these codes? You get
more frequencies! Some lie between the
100-Hz intervals; others lie outside the 100-
to 3900-Hz range, up to 22 kHz. A com-
plete list of codes and frequencies is given
in Table 1. Note that codes 35 and 38
deviate from the 1({}-Hz pattern.

An interesting bit of insight may be
gained into the workings of SCFs by ex-
amining the possibility of spurious signals
in the filter’s output. As it happens, there
are a few BCD swiich combinations that
produce very low-level spurious output
signals, or *‘birdies.”” A few of these ar-
tifacts of the digital-filtering process can be
heard, although they are much too weak
to interfere with communication.

©One birdie can be heard when the high-
pass switch is set to 00, From Table 1, we
see that £y, is 40 Hz. In this case, the 53529
sampling frequency is 1760 Hz. At low-pass
switch settings above 16, the tone can be
heard. Another can be heard when the
high-pass switch is set to 01 and the low-
pass switch is set to 39. Here, the sampling
frequency of the high-pass filter is 4004 Hz.
This is close enough to the low-pass cutoff
to get through. Other combinations such
as 09/10, 10/11 and 11/12 give rise to weak

14 O5T=
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SuperSCAF is a stand-alone unit that contains a switched-capacttor tilter, an audio power

amplifier and an ac-aperated power supply.

Table 1
§3528 and $3529 Cutoff Frequencies
BCD Code High-Pass Culoff Low-Pass Cutoff

Frequency (f.,) Fraquency (fy)
(Hz) (Hz)
o 40 44
[ " 100
02 182 200
B3 273 300
Bé 363 399
2.3 455 500
441 546 B
o7 835 699
8 726 199
@ 822 Q04
18 94 1005
11 1005 1105
12 1099 1208
13 1179 1297
14 i2m 1398
15 1355 1491
16 1453 1508
17 1535 1688
18 1627 1780
18 1731 1604
20 1808 1989
21 1892 2081
a2 1985 2183
23 2086 2295
24 2198 2418
25 2260 2486
26 2392 2632
27 2465 2711
28 2543 2197
29 2625 2887
an 2712 2983
H 2805 3086
32 26005 3186
33 3013 3314

BCD Code High-Pass Cutoff Low-Pass Cutoff
Frequency (f,,} Freguency (1.}
{Hz}

{Hz)

34 3128 3442
35 5423 5965
36 3254 3579
a7 3389 arag
a8 8811 6382
38 3537 3881
Additional Hex Codes

0A 433 476
2B 227 250
G a04 Q94
[ia) 935 1028
BE 957 1053
BF 1043 1147
1A 1334 14867
1B 1402 1542
ic 1565 1721
iD 1768 1845
1E 1849 2034
iF 2034 2237
25 2136 2350
2B 2325 2557
2C aegr 4067
20 4067 L474
2E 4519 4971
2F 5085 5693
3A 6779 7457
ae 8135 9948
ac 9039 9943
3n 13559 14915
3E 18270 17897
3F 20338 22372

{courtesy Gould AMI Semiconductors, copyright 1985)

birdies through the aliasing and quantizing
process. An explanation of these signals is
beyond the scope of this article.

We were curious about the possibility of
the clocks and switched signals causing in-
terference to the station receiver, TVs and
so on. Fortunately, we were able to have
SuperSCAF tested for emissions at a local

facility; it proved to be “‘clean as a
whistle,***

Circuit Description

The block diagrams for the two filters are
shown in Fig 1. Both Super and Junior use
an identical band-pass filter circuit. Junior’s
passband is set by binary DIP switches on
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Fig 2—Bchematic diagram of the filter sections for SuperSCAF and Junlor8CAF. This circuit, offering simplicity and ease of construction, Is used

for both filter units,

J1—Phono jacks,

JA—1&-Inch phone jack.

R10-R15, R16-R21—47-kfl x 7 resistor packs
used {one resistor in each pack not
connected).

the PC board. SuperSCAF’s passband is
controlled by thumbwheel switches on the
unit’s front panel. Super also has its own
audio power amplifier and ac-operated
power supply. In reading the following cir-
cuit descriptions, keep in mind that
SuperSCAF is a self-contained unit that ac-
cepts low- or high-impedance inputs and
delivers 1.5 W of audio output at 8 ohms.
Junior, on the other hand, has a high-

S$1—5PDT toggle.

52—BCD thumbwheel switch (BuperSCAF);
C & K 342710640-01904 or equiv.
For JunlorSCAF, two 6-position DIP
PC-mount switches are used.

impedance output circuit. It can drive high-
impedance phones directly, but doesn’t have
the “‘comph” to drive a speaker.

Refer to Figs 2-4, The input signal to
SuperSCAF is obtained directly from the
speaker output or the headphone jack of
your receiver. The signal is passed first into
the $3529 high-pass filter and then into the
$53528 low-pass filter. A pair of switches
sets the frequency of each filter. The filters

U1—AMI §3529 programmable high-pass
filter.

U2-—AMI S35628 programmable ow-pass
filtar.

¥1—3.58-MHz TV color-burst crystal.

are followed by an audio power amplifier.
Switching is provided to bypass the filter
if desired.

As with any digital filter, it is necessary
to band limit the input signal to prevent
aliasing, The combination of receiver IF-
stage filiers and a bit of high-frequency
rofloff in the audio sections of most
receivers is sufficient to prevent problems.
C11 and R2 are used in conjunction with
April 1986 18
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Fig 3—The SuperSCAF audio-amplifler schematic diagram.
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Fig 4—&chematic diagram of the power supply designed for use with the SuperSCAF.

D7-D10, incl—1N4001.
DS1—LED,
S3—8PST toggle.

the input op amp of the 83529 to form a
simple analog low-pass filter, just in case.
The six frequency-select lines to each IC are
pulled to digital ground by 47-k( resistors,
representing a logic low. The BCD switches
then selectively apply +5 V to the lines,
depending on the code, to indicate a logic
high,

Both ICs share a common 3.58-MHz

16 1.1 23

T1—117V pri; 125V sec, 1A {RS 273-1505 or
aquiv).

U4—78LO5 5V positive regulator.

L5—79L05 5V negative regulator.

crystal and 10-MQ resistor. In addition to
economy, this scheme ensures that both
filter ICs operate synchronously from the
same clock. The output signal of the 53529
is smoothed by the analog low-pass filter
made up of R4, C12 and the output buf-
fer. An additional stage of analog filtering
is provided by R6, C13 and the input buffer
of the 53528,

Q6—TIP30A.
U3—MC1458 dual op amp.

The low-pass filter functions similarly.
Output from the low-pass filter is smoothed
by the 83528 output op amp, RE8 and Cl14,
The filtered signal is then passed to the
power amplifier.

Although monelithic audio amplifier ICs
are readily available, a discrete-component
power amplifier (Fig 3) was designed for
SuperSCAF. (This choice was dictated by
the split power supply discussed later.) The
power amplifier is basically a voltage
amplifier composed of U3 followed by a
current amplifier, Q2 and Q3 act as drivers
for the output transistors, 5 and Q6. Q1
and Q4 act as constant-current sources for
the driver collector and output transistor
base nodes. Short-circuit protection (1A)
is provided by the current-limiting action
of D5 and D6. The power amplifier will
deliver a maximum of 1.5 W to a 4- or
8-ohm load, more than enough for 2 com-
fortable listening level. Trying to drive the
amplifier beyond 1.5 W output will result
in distortion.

A split power supply (Fig 4) is used to
simplify the input and output signal-return
path and to accommodate the + 5-V supply
requirements of the 53528 and 53529.
Supply voltages for the $3528 and 53529
are obtained from a pair of low-current
complementary regulators. Separate analog
and digital grounds are used to prevent
digital noise from appearing on the analog
ground return. The two ground systems are
joined at the power supply.

JuniorSCAF (see Figs 2 and 5} is ideat
for QRP work. Since the power amplifier
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JunlorSCAF is designed to use a host receiver’s 12V dc supply and audio power amplifler.

accounts for most of the operating current,
its elimination allows the two complemen-
tary 5-V dc power supplies to be derived
from a simiple de-to-de converter operating
from a 12V dc source within the receiver.

Although JuniorSCAF is the simpler of
the two filters, to install it in a receiver it
is necessary to break the signal path
between the receiver’s audio preamplifier
and power amplifier. The output from the
preamp is coupled to Junmior’s input.
Junior’s output is connected to the
receiver’s audio power amplifier input.
Also, it’s necessary o tap into a well-
filtered supply of between + 12 to 40-V dc
to obtain operating power. Because these
details vary widely from receiver to
receiver, we can't offer more specific in-
stallation instructions. Unless you are com-
fortable cutting leads and traces inside your

equipment (or can find a friend to do it for
you), we suggest you build SuperSCAF
instead.

Construction

Assembling these filters is straight-
forward. Although the layout is not critical,
it’s always best to keep leads as short as
possible. PC boards, BCD switches and kits
of parts are available from the authors.* If
you decide to use perf board instead of the
PC board, be aware that the pinout of the
83528 is slightly different from that of the
83529,

An interior view of the SuperSCAF is
shown in Fig 6. A metal box is used as an
enclosure for the prototype. Metal is
preferred to plastic because of its strength
and also because it offers a degree of RFI
protection. Remember that the filter may

be required to work in an area of high RF-
signal strength.

The rectangular hole for the BCD
switches is cut with a nibbling tool. Drifl
a pifot hole large enough to accommodate
the nibbler in the center of the BCD switch
mounting location. Next, the sides of the
switch hole are cut by the nibbler. Finally,
the edges of the hole are filed until smooth,
Although we used several types of BCD
switches during the course of the project,
the one we like best is made by C & K com-
ponents (see parts list). This switch is small,
but has a smooth feel and clearly legible
digit markings. The high- and low-pass
switch positions have stops installed that
limit the range to between 00 and 39,
matching the filter’s operating range.

Adfter holes for the other switches, jacks,
power cord and LED are drilled, these
components are mounted and connected to
the circuit board. We like the looks of a
small (1/8-inch diam) LED ac-power in-
dicator. A hole for the LED must be drilled
for a snug fit. The LED is then held firmly
in place by a drop of glue on the back.
Color-coded ribbon cable works nicely for
attaching the switches and LED to the cir-
cuit board.

The cireuit board is mounted to the
bottom of the case by stand-offs. To
dissipate the heat and prevent thermal
runaway, the output transistors rmust be
mounted to heat sinks. We used the rear
of the case as a heat sink (see Fig 6). The
output transistors must be insulated from
the chassis by mica washers and an in-
sulating screw washer to prevent short-
circuiting the supply voltages. Use
thermally conducting silicon grease on hoth
sides of the mica washers,

For safety reasons, a 3-wire power cord
should be used. Connect the ground con-
ductor {green) to the chassis and connect
the neutral conductor (white) directly to the
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Fig 6—An interior view of SuperSGAF. Note the mounting of the audlo-amplifier output
transistors; the rear panel of the enclosurs is used as a heat sink. The enclosure used for

SuperSCAF is a Radio Shack part (RS 270-272).

primary of the power transformer. Solder
the hot (black) wire to the spring contact
at the rear of the fuse body. Connect the
sleeve terminal of the fuse to the power
switch. Be sure that the power connection
is wired in this manner, Failure to do so
may result in a serious shock hazard.

Performance and Operation

Connect the receiver speaker output to
the AUDIO IN jack. Plug the speaker into
the AuDIO QUT jack. Use shielded audio
cable to reduce the possibility of intro-

ducing RFI into the filter.

The SuperSCAF and Junior are a
pleasure to use. If you mate them with an
older rig and operate CW, you’ll be sur-
prised by the sudden quiet in the shack.
Under many conditions, noise and QRM
simply disappear. We became aware of ac

‘hum in one of our receivers only after

SuperSCAF made it go away! The filter
even does a respectable job on the
woodpecker and “sons of the woodpecker.”
There is no artificial ringing, only the
residual noise within the filter passband.

The effect of the filter on SSB signals is
not as dramatic, but certainly noticeable
and worthwhile. Simply set the switches to
03/27 and eliminate trash outside that fre-
quency range. When conditions get rough,
experiment with a narrower passband.
Setting the low side of the passband below
{2 is never needed and is an open invita-
tion to aliasing.

The most significant operation difference
between SuperSCAF and Junior is the pass-
band switching. If Junior is mounted in-
side a receiver, it is inconvenient to change
the passband during operation. We recom-
mend that Junior be set up for a passband
of about 300 Hz for CW and switch set-
tings of 03/24 (300-2400 Hz) for 8SB.

An obvious advantage of the thumb-
wheel switching scheme is direct passband
readout. Another is the ability to adjust the
upper and lower cutoff points in small
steps, hearing the effect as vou go. For
narrow-band interference such as *‘tuner-
uppers,”” the interference will often disap-
pear at a particular step. At 24, you hear
him, at 23, he’s gone. For wideband in-
terference, the effect is not as dramatic.

On CW, RTTY and other narrow-band
modes, the filter performance is spectacular
(sec Fig 7). We both work a lot of CW and
have older rigs with SSB crystal filters
having passbands that are much too wide
for comfortable code reception. With
SuperSCAF, we get tremendously
improved selectivity.

Your new-found selectivity requires
changes in operating habits. If the filter is
set so that the passband is narrow, say U7/07
(about 70 Hz wide), the band may seem
empty. The problem is that your accus-
tomed tuning rate may be too fast for such
a narrow bandwidth. You may fune com-
pletely across a station during the time
between code elements and never hear the
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signal. The solution is to search the band
using a relatively wide passband or with the
filter bypassed. When vou find a **live one,”
close the passband around him, We often
use a setting of 05/09 for search, and then
narrow the passband to 07/07 for the QSO.
Be alert to frequency drift, particularly
when you turn things over to the other sta-
tion. It’s very easy for one of you to slip
outside a 70-Hz passband. If the other sta-
tion is not where you expect it, widen the
filter passband to re-acquire the signal, then
narrow the passband on the new frequen-
cy. Also, experiment with disabling the
AGC if vour receiver allows that.
Sometimes a strong signal within the [F
passband will grab your AGC and reduce
the incoming signal levels to practically
nothing. You might not hear the interfering
station, but youw’ll know it's there.

Summary

The possibilitics presented by monelithic
SCFs are numerous. We have built several
variations on the theme presented here, and
alt have worked well, One unit was powered
by a pair of 9-V batteries and used an IC
power amplifier instead of the discrete
amplifier of Fig 3. Another unit included a
tone decoder to supply a digital signal to a
computer for receiving Morse code and

RTTY. That unit was mounted in the
transceiver’s companion speaker box.

At the outset, our goal was to design an
easily constructed audio filter with excellent
performance, We are pleased with the
results in every way—we hope you will be,
too.
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switeh module, $25.50; 83528, $8.95; 53529,
$8.95; CA3524E, $4.45; SuperSCAF P{ board,
$12.75; JuniorSCAF PC hoard, $8.75. Allow
six weeks for delivery. Inciude state and
local sales tax where applicable and %2
for ship In? and handling. Send a business-
size SASE for information on complete parts
kits for SuperSCAF and JuniorSCAF

Richard Arndt is a Senior Engineer at Stromberg-
Carlson, Lake Mary, FL, and is involved in the

design of telecommunication products. His design
experience includes such products as modems, data
muftiplexers, telephones, telephone systems and
video terminals. Rich first acquired his Amateur
Radio livense at age 16 (1968) and has since enjoved
operating CW primarily, and building and testing
homemade gear,

Rich aiso holds a First Class Radio Telephone
ficense and a Real Estate Salesman license, and is
a senior at the University of Central Florida pur-
suing a BSBA, majoring in finance. Aside fram elec-
fronics, he also enjoys racketball, camping and other
outdaor activities. Rick and his wife Diane recently
shared the joy of the birth of their first child, @ boy
they named Jason.

Joe Fikes holds BS and MS degrees in physics from
the University of Alabama. He is employed as o
Principal Engineer at Litton Laser Svstems, Orlan-
do, FL. His work is primarily in the design and
anelyvsis af electro-optical systems that use lasers,
Joe also did computer simulation work for Martin
Marietta Aerospace and Reflectone, Inc, a flight-
simuletor manufacturer,

While in high school, Joe held Novice
(WN4GQT) and Technician (WA4GQT) class
licenses, but was unsuccessful in getting on the air
or upgrading. As a consequence, both licenses ex-
pired. Then, a litile over a year ago, Joe took the
Novice exam along with his twe sons, Bill,
KB4KVE, and Josh, KB4KVG. I can’t describe
how thrilled I was to get a call sign next to that of
my two boys,”” says Joe. A month later, he weni
to fake the Advanced class exam. A last-minute deci-
sion to take the 20-WPM code test resulted in Joe
being awarded his Extra Class license, “'but, I kept
my Novice call sign (KB4KVE]. I wanted to stay
next fo my two boys,”’ =]

Strays

I would like to get in touch with. ..

(1 anyone with a schematic or manual for
a4 Tempo RBF-1 power and SWR meter.
Keith McKay, NOFKF, Stalker Lake, Battle
Lake, MN 356515.

[} anyone with instructions and schematics
for the Macrotronics Terminal RTTY
program and RTTY software for TRS-80
Model IV computer. Dennis Waiters,
WBOTAX, HHC, I10th Engineer Bn
(Combat), APO New York 09701,

[] anyone with a schematic for a Knight
R-55A receiver. Cornelius Washington Jr,
KR@Z, 5617 Vernon Ave, St Louis, MO
63112,

I-] anyone with schematics or manual for
a Hallicrafters ¥PM 300 (Safari). Bob
Sethman, WA3QYV, 92 Allen Plan,
Donora, PA 15033,

{1 anyone with a schematic or parts list for
a Vista X-RD power supply. William
Champlin, WD6FUZ, 4603 Darien St,
Torrance, CA 90503,

[J anyone with a schematic for a Yaesu
FT-290R or FT-690R. Lt Arnal Cook,
N9AKX/EA7, Box 2, FPO New York

(19540,

I] anyone with a source for 11-inch expan-
sion boards and hardware and software for

CW, RTTY, AMTOR or packet radio for
the Tandy 1000, Brad Bradford, WBSLFD,
906 Parkway Dr, E Peoria, IL 61611.

[J anyone with a2 manual or circuit
diagram for an EICO 239 solid-state FET-
TVM., E. H. Strieter, W6FZ0, 3040 Rohrer
Dr, Lafayette, CA 94549,

(] any hams who served in the US Coast
Guard in the Loran System during and
after WW I, or any other users of Loran.
Robert Lund, KAGDIG, 8541 Able St NE,
Blaine, MN 55434.

OST congraiulates. . .

(7 the following radie amateurs on 50
years as ARRL members:

¢ Norman Smaha, W6CSI, of Redwood
City, California

* Leon Faber, W7EH, of Phoenix,
Arizona

* [.aney Huggins, W3GBS, of Kingland,
Texas

s Leon Lustyk, W2PZU, of Rochester,
New York

» Frle D. Parker, JIr, K4JF, of
Clearwater, Florida

¢ Harold Gross, W2ZAFM, of Glen
Oaks, New York

LI T[T LL1L
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QEX: THE EXPERIMENTERS'
EXCHANGE

[] Calling all experimenters! Do you want
the latest on high-level technical
developments taking place in Amateur
Radio? QEX will bridge this gap if you are
interested in playing a role to extend the
technical frontiers of Amateur Radio.

The March issue includes articles on

* “Predicting Tropospheric Openings
Using Meteorological Parameters,” by
Richard Miller, VE3CIE

* “The Michigan Packet Radio Band
Plan,” by James Brooker, NISE

® “Project Linkup: A Program Synop-
sis,”” by Vern Riporteila, WA2LQQ '

February 1986 meant the close of four
successful years of QEX, At the same time,
it also mearnt a rebirth of the publication.
March 1986 QEX premiered with a face
change. A new VHF/UHF column by Bill
Olson, W3HQT, column material on new
products and patents are added features to
the articles already mentioned. Won’t you
join us for our second leg of the journey?

QEX is edited by Paul Rinaldo, W4RI,
and Maureen Thompson, KAIDYZ, and
i published monthly. The special subscrip-
tion rate for ARRL members remains $6
for 12 issues; for nonmembers, $12, There
are additional postage surcharges for
mailing outside the 1JS; write to Head-
quarters for details.

T
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e Under Construction

A Tester for Coil Inductance

Part 6: Laboratory-
grade L and Q meters
cost thousands of
dollars. Let's build an
inexpensive L and
relative-Q measuring

unit for our amateur Workshop

By Doug DeMaw, W1FB
ARRL Contributing Editor
PO Box 250, Luther, Mi 49656

ow often have you been uncertain
H about the inductance of a home-
made coil? There are times when we
aren’t sure of the core material we select
from our parts supply—the cores do become
mixed up on occasion and leave unanswered
a cuestion about the core permeability.
Maybe we don’t trust the A, factor when
winding a toroid and would feel more con-
fident if we could measure the inductance
of the completed coil. Those of vou who are
fortunate encugh to have access to a Q
meter need not worry about building a
homemade test unit. But for those frugal
souls, like me, who can ill-afford $250 for
an old, used @ meter, or a few thousand
bucks for a new (@ and L tester, we ¢an build
a satisfactory unit for a few dollars.
Many of us have used alternative
inductance-measuring methods since becom-
ing amateurs. This entailed using fairly
crude techniques, such as placing 2 known-
value capacitor in parallet with an unknown
inductance, then using a dip meter to find
the resonant frequency. 'The two known fac-
tors could then be used to iearn the induc-
tance value by using the appropriate equa-
tions. Approximations were possible with
these methods. But, many of our projects
call for fairly precise inductance values,
especially in fixed-tuned RF filters. So, we
really need an instrument that can be used
for measuring inductance directly. This
eliminates time-consuming follow-up
calculations or monitoring the dip-meter
operating frequency with a calibrated
general-coverage receiver.

Circuit Commentary
Fig 1 contains a schematic diagram that

=0 [57=

shows the circuit for our project this month.
Provisions are made for two popular induc-
tance ranges—1-10 pH, and 10-100 aH.
More ranges can be added. This is discussed
later in the article.

Two oscillators are used in Fig 1. One
operates on 2.5 MHz (10-100 zH range),
and the other is on 7.9 MHz (1-10 gH
range}. C2 and (9 are critical values for
establishing the proper amount of oscillator
feedback, The X of these capacitors is
150 ohms, Tuned transformers are used at
the collectors of Q! and Q2. Each trans-
former is terminated by a 56-ohm resistor
to provide a fixed oscillator load. Funda-
mental crystals are used at Y1 and Y2.

Operating voltage and the RF output for
the oscillators is selected by range switch S1.
RF voitage is routed to €6 {main tuning),
J1 and J2 through a 6.8-pF coupling
capacitor. This light coupling prevents the
transformer secondary windings and load
resistors from loading the coil under test,
which could ruin the Q,, (unloaded Q) of
the coil under test. This would cause low,
broad-response meter readings. Light
coupling (C8) is used between C6, I} and
J2 for routing the RF voltage to meter
amplifier Q3. This helps to preserve the Q,
of the coil being tested.

A 2N4416 ((Q3) serves as our meter
amplifier. The word “‘amplifier” is a
misnomer, since M1 indicates changes in
FET current as the test coil is tuned to
resanance by C6. As the tuning capacitor
is adjusted for circuit resonance, the RF
voliage at the gate of Q3 rises, and this in-
creases the FET current. So perhaps a more
descriptive name for the Q3 stage would be
“‘current multiplier.”* By this [ mean, we are
not amplifying the RF-input signal.

A 10-megohm gate resistor is used at Q3
to help maintain the high gate impedance
of the FET. For exampile, if we used a
0.1-megohm gate resistor, this would set the

actual gate impedance at 0.1 megohm, and
that would tend to load the test coil.

R1 sets the meter sensitivity, and R2 is ad-
justed to zero the meter when there is no
coil connected to J1 and J2, 1t is likely that
an MPF102 JFET could be used at Q3. [
used a 2MN4416 because [ had some of them
on hand, and did not wish to make a 60-mile
round trip to buy an MPF102 at the nearest
Radio Shack!

Harmonic Traps Are Needed

An interesting problem arose while I was
testing the circuit of Fig I: Two peak
responses were observed on each range. One
peak proved to be the desired one, and the
spurious peak response took place when C6
was moved toward minimum capacitance.
Investigation with my dip meter (wavemeter
mode), when it was coupled to the test coil,
showed a strong response at the second har-
monic of each oscillator—35 and 15.8 MHz!
The test coil was being tuned to the second
harmonic, which enhanced the harmonic
currents present in each oscillator. The
simple cure is to install a series-tuned trap
at the secondary winding of T1 and T2 (L1,
1.2, C3 and C3), Alternatively, a half-wave,
low-pass filter can be connected betwesn the
transformer secondary and C7 of Fig 1.

Additional Inductance Ranges

We may add a tester range for 0.1 to
1.0 gH by including a third oscillator for
25-MHz operation. A suitable circuit is pro-
vided in Fig 2. An overtone type of oscillator
is required, since fundamental crystals are
not available for frequencies much above
20 MHz, Y1 of Fig 2 is a third-overtone
crystal, A S0-MHz trap is used at the output
side of T1, I tested the circuit of Fig 1 for
use in this range by tuning the 7.9-MHz
oscillator for third-overtone operation, and
the results were good.

If you wish to cover the inductance range
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Fig 1—Bchematic diagram of the two-range Inductance checker. Fixed-value capacitors are disc ceramic or silver mica. Fixed-value resistors are

Ya- or V2-W carbon composition.

C1, C3, C4, C5—Miniature ceramic, plastic or
mica trimmer.

G2, C8—See text.

C6—40-400-pF variable (State Street Sales
no. BBCYE-5V or equiv).

J1, J2—Terminal post for banana plug.
L1—Taroldal inductor, 1.7 xH. 24 turns no. 26
enam wire on Amidon T376 torold cora,
L2—Toroldal inductor, 8.8 gH. 40 turns no. 30

from 100 pH to 1 mH, you may include a
fourth oscillator. It operates on 790 kHz.
The circuit is given in Fig 3. This is a
fundamental oscillator. The selectivity of T1
may be high enough at this frequency to
preclude the use of a harmonic trap. 1 did
not perform a test to determine if a trap was
needed.

Construction Notes

You may prefer to plan your own layout
for the tester. The important matter is to
keep the leads hetween the oscillator
transformers (T'1 and T2) and C7 as short
as possible, Otherwise, use miniature
RG-174 cable for the connecting leads.
Similarly, the lead from C7 to C6 and J1
must be short. Again, keep the lead from
C8 to Q3 short.

Fig 4 shows an interior view of my proto-
type unit. It reflects the “‘ugly construction’”
philosophy. Things were tacked together
hurriedly in order to get the circuit
operating. A finished model is planned.

The foundation for my tester is made
from PC-board material. Double-sided PC

enam wire on T37-2 toroid core.
M1--Miniature {or larger} 100- or 200-uA
dc meter.
R1—PCG-mount minlature 1-kQ control
{see text).
R2—Panel-mount 5-kG or 10-k! linear-taper,
carbon composition control.
81—DPDT toggle or water switch.
T1—Narrow-band transformar. 5uH primary.

stock was used for all but the front panel,
which is made from single-sided board. The
latter materiat was chosen to permit writing
on the panel with an indelible marking pen.
The copper around J1 of Fig 1 was ground
away to a diameter of 3.8 inch to minimize
stray capacitance to the copper foil, 1 used
a Moto Tool® and abrasive bit for this job.

The arbitrary size of my tester is (HMWD)
2% % 8 x 3V inches. The oscillators are
built on an unused PC board that was
designed for a different circuit, 1 used the
available pads and traces for the circuits.
Many unused elements remain.’ Q3 is built
on a terminal strip that has its ground lug
soldered to the chassis.

R1 is a trimmer conirol that is soldered
across the meter terminals. You may wish
to use a panel-mounted control for R1.

M1 in my circuit is a 200-pA edgewise
S-meter that [ obtained from State Street
Sales.* Any 100- or 200-pA meter may be

used. You can use a 50-pA instrument, but

'Notes appear on page 22.

31 turns no. 26 enam wire on T50-2 toroid
core. Sec has 7 turns of no. 26 wira.

T2—Narrow-band transformer. 20-4H primary,
19 turns of no 268 enam wirg on Amidon
FT37-61 {1256 mu) toroid. Sec has 4 turns.

Y1, Y2—Fundamental crystal, 30-pF load
capacitance. international Crystal Mfg Co,
type GP.

adjustment of R1 and R2 may be more
critical than when using a 200-xA
movement.

I used tape labels for indentifying the
front-panel controls, A fine-point marking
pen is ideal for marking the pH calibration
on the panel (C6).

Relative (@

The higher the M1 meter reading, when
C6 is tuned for a peak indication, the higher
the coil Q. This is a crude test at best, but
it provides valuable insight into the coil
quality. You can calibrate the instrument for
more accurate @ readings by mounting R1
on the panel, then marking its range for
various Q factors. The ARRL Elecironics
Data Book [out of print—Ed.] explains how
to measure coil Q, and a test circuit is
provided. You may use one high-Q coil for
the high-range calibration, then place a
variable resistor (100 k2 control) across the
coil to provide various Q, values by
adjusting the control for specific lower
resistances.

It is possible to build a very elaborate in-
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Fig 2--Schematic diagram of a drd-overtone oscillator for measuring
inductances from 0.1 to 1.0 aH {see text). C1 and C2 are small mica,
plastic or ceramic trimmars, L1 is 0.34 ¢H. Use 12 turns no. 26 enam
wire on Amidon T37-10 toroid. T1 ptimary is 0.6 xH. Use 15 tums of

no. 26 enam wire on T37-10 torofd core. Use 3 turns for sec. Yiis a

3rd-overione, 30-pF load capacitance crystal.

used at Y1.

Fig 4—The “ugly construction” protolype tester built by W1FB. PC-board material is used fqr
the chassis and panel (see text). The twin ossillators are mounted vertically near the tuning
capacitor to keep the critical leads short. The meter amplifier is seen bslow the meter on a

terminal strip.

strument by using the circuit in Fig 1 as a
foundation. For example, a vernier drive
and readout dial for C6 would represent an
improvement. A shielded metal cabinet
would represent a step forward, foo. A
larger meter at M1 would aid you in
observing the meter action more easily.

Calibration and Use

Various capacitors may be used at C6, but
whatever type you select should have a
minimum capacitance of 40 pF or less, and
the maximum capacitance needs to be
400 pF or greater. 1 used a surplus two-gang
capacitor with both sections in parallel (see
note 1). The tuning range is from 35 pF to
465 pF, hence the overrun at each end of
the papel dial scale.

} used a digital capacitance meter to
calibrate the dial for 6. Marks were
selected at 10, 20 and 30-pF increments, with

22 0sT=

the 10-pF marks near the minimum-
capacitance range of C6, and the 30-pF in-
crements toward the maximum-capacitance
end of C6. The 20-pF markers are in the
middle of the C6 range. Once these points
are established, you may take that data, plus
the known oscillator frequency, and deter-
mine the inductance value for each
capacitive increment.

Cl and C4 are adjusted for reliable
oscillator starting when the Hi-L, LO-L switch
is cycled. 1 used a scope at the transformer
secondary windings to set €3 and C4 for
egual RF output from the oscillators. An
RF probe and VITVM may be used for the
same adjusiment. With + 12 V applied to
the tester, but with J1 and J2 open, set R2
for a zero reading on M1. Ri may be set
for a midscale reading when a test coil is
attached to J1 and J2, and with C6 tuned
for a peak reading on M1.

Fig 3—Circuit for a low-range oscillator (100 xH-1.0 mH). C1 is a mica
trimmer. T1 primary is 135 gH. Use 45 turns of no. 26 enam wire on
Amidon FT50-61 ferrite toroid. Sec has 10 turns. C2 is a feedback
capacitor. The value may require adjustment to ensure reliable
oscillator starting, depending upon the activity of the crystal

The harmonic traps are adjusted for a
null on M1 when the spurious meter indica-
tion (mentioned earlier) iz present. The
tuning of these traps is sharp, so adjust them
slowly!

You will find it handy to solder an
alligator clip to a banana plig (two needed)
for use at J1 and J2. This makes it easier
to clip in a test coil, as opposed to unscrew-
ing and tightening the posts on the jacks.

Wrap-Up

The crystal frequencies are critical if you
wish to have the dial scale track on the
various inductance ranges. However, if you
do not object to plotting a scale for each
range, you may use crystals of various fre-
quencies for vour instrument. My easly tests,
for example, were made with 2.1- and
8.0-MHz crystals, since these were the only
ones | had that were close to the desired fre-
quency. You may buy on-frequency crystals
from International Crystal Mig Co or from
JAN Crystals.

| st convinced that you will find this test
instrument one of the most valuable of the
Linder Construction collection. It will be
helpful for determining the values of surplus
slug-tuned coils and many prewound
toroidal and pot-core inductors.

1 will gladly award four gold stars to
anyone who comes up with a similar, low-
cost design that contains digital readout for
the inductance. In fact, I’ll buy vour dinner
at the next hamfest we attend jointly! Good
fuck!

Notes

1Circuit boards for this project are avallable
from A & A Engineering, 7970 Orchid Dr,
Buena Park, CA Q0620, tei 714-521-4160.

State Stroet Sales, PO Box 249, Luther, M1 49656,
o1, 02, s, J1, J2, M1, 81, R1 and R2
are available for the circuit in Fig 1.  EE&




A Truly Broadband Antenna
for 80/75 Meters

Have you been dreaming about an antenna that will do justice to
your no-tune, solid-state transceiver by letting you operate across
the entire band from 3.5 to 4.0 MHz? Then this may be the

antenna for you!

By Brian L. Wermager, KOEQOU

311 Andover Rd
Hoyt Lakes, MN 55750

ith declining sunspots and poor

conditions on the higher HF

bands, 80 meters has suddenly
become very popular. But, unfortunately,
many hams are not able to use this band
to its full potential. It offers every kind of
ham activity from CW to phone, from nets
and ragchewing to great DXing, but many
hams are too limited by the frequency range
of their antennas to enjoy this band
completely.

Antenna-matching neiworks are one
answer, but they spoil the advantage of the
no-tune feature of modern transceivers.
Matching networks also are often less ef-
fective than many hams think; they in-
troduce losses. The losses can be significant
at some settings which provide a match.
With these things in mind, I decided to try
some ideas that might give me a more
broadbanded antenna. The prime require-
ment was that it be fed with common
50-ohm coaxial cable, with no traps, coils
Or capacitors.

First, I tried a quarter-wave sloper. This
antenna worked very well, with a band-
width of 300 kHz between the 2:1 SWR
points. It still, however, limited me from
operating CW DX at the bottom of the
band and the phone nets at the top of the
band. There had to be a better antenna.

Antennas can be broadbanded by using
large-diameter elements. With this in mind,
[ began experimenting with two-wire
slopers, attached to a common feed point,
but with the wire ends fanned out from
each other. (See Fig 1.) This seemed to
help, but not as much as ! had hoped. It
did, however, shorten the length required
for the sloper. For those with a short tower,
this idea could make an 80- or 160-meter
sloper possible when a singie-wire sloper
would be too long.

The Fickle Finger of Fate Strikes!
While I was trying one of these two-wire

Fig 1—Arrangement ot the original KOEQU experiment. The coaxlal cable shisld Is connected to
the tower, with both wires of the two-wire element connected to the center conductor. The wires

antennas at a low height on my tower, the
SWR was less than 2:1 from 3.5 to 4.0
MHz! After several attempts to get it to
work the same way at the top of the tower,
I discovered that these results could be at-
tained only when my old quarter-wave
sloper was at the top of the tower and
grounded to the tower. (See Fig 2.) The two
antenna elements were obviously inter-
acting with each other, broadening the
bandwidih tremendously, Further pruning
of the lengths of both the sloper and the
two-wire element resulted in the amazing
SWR curves shown in Fig 3.

What's Going On?

I will leave the question of why it works
to the experts. (See the sidebar to this

- are spread approximately 8 feet at the ends and are each approximately 52 feet long.

article.—Ed.) Like a true ham, 1 subscribe
to the old saying, *“If it works, leave it up
and don’t mess with it.”” My guess,
however, is that it is something like one-
half of a two-element log periodic seeking
its mirror image in the grounded tower. The
top element is tuned for the lower portion
of the band and the two-wire element for
the upper portion. In fact, there is a little
SWR ‘‘bump” in the middle of the band
that seems to give further evidence of this.

How Well Does It Work?

Although [ have no way of scientifically
plotting the antenna pattern, it does seem
to be vertically polarized. Good DX per-
formance from the antenna seems to verify
this. Because many contacts have been
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The MININEC Analysis of the KBEOU Three-eloment Hal¢ Sioper

The Mini-Numerical Electronics
Code {MININEC) analyzes thin-wire
antennas, solving an integral equa-
tion rapresentation of the electric
fields using a method-of-moments
technigque. MININEC solves for the
currents, impedance and patterns for
antennas cormposed of wires in ar-
bitrary orientations in free space and
over perfectly conducting ground.

The impedance at the feed point
calcutates to be 79.4 + j1859.8
olims. This assumes a perfect
ground heneath the structure and -
simply a 3-foot extension of the
tower above the connection of the
upper wire. in practice, the im-
pedance will be affected by both the
ground conductivity and the top-
loading effect of a beam antenna
atop the tower.

A fair amount of current flows in
the top section above the upper wire
connection point. Top loading will
affect the phase of this current,
which will be reflected as a change
in impedance at the feed point. In
other words, the calculated data is
not absolute. Use it as an approx|-
mation only.

AHFIMUTH PAT TERNS:

s 4§ THE HORIZON
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Fig A—Antanna azimuth radiation pattern
for the KBEQU three-slement half sloper
antenna. Yalues are in dBi. Add 6.0 dB to.
the valuas shawn.

A relatively high current flows at the base of the tower to ground—more than in
any other part of the system. This Indicates that a good earth connection, and even a
radial systam, would offer highest effictency. .

Thea antenna patterns, Figs A, B and C, are also approximations. Polarization is
predominantly vertical—at fow angtes it may be considered to be almost compistely
vertical. Broadside to the direction of the wires, the polarization becomes horizontal
at high radlation angles, ie, above 75 degrees. At 80-degrees elevation, the vertical
component is aimost 16 dB greater than the horizontal. The vertical component in-
creases significantly at lower elevation angles, being In excess of 30 dB above ihe
horizontal component at a 5-degree elevation. These figures alt apply in a direction
broadside to the wires. In the direction of the wires, both “front™ and “back,” the
radiatlon is entirely vertically polarized.—Gisrald L. Hall, KITD, Associate Technical

Editor, Q8T

Fig B—Antenna elevation radiation
pattern, in the directlon of the wires, for
the KOEOU antenna, Values are In dBi. Add
6.0 dB to the values shown,
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Fig C—Antenna elevation radiation
pattern, in & direction broadside to the
wires, for the KBEQU antenna. Values are
in dBi. Add 6.0 dB to the values shown.
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Fig 2—The antenna as constructed at KAEOU,. The tower is 70 feet high. The teed point is as

desaribed in Fig 1 and is 15 feet above ground level on the tower. The sloper element is 74 feet
long. is connectad to the tower at the top end and slopes fo a point 11 feet above ground level

at the end.
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Fig 3—SWR measurements for the antenna at
KPEOQU. The highest 8WR measurement
batween 3.5 and 4.0 MHz is 1.2:1.

made in all directions, the antenna
probably has a fairly omnidirectional pat-
tern. On-the-air comparisons with a
quarter-wave sloper across town show that
the antenna performs at least as well as the
sloper. [t also seems to have a little less
noise on receive than the sloper.

Getting One Up for Yourself

If you have a tower over 40 feet high,
you should be in business. The element
dimensions will vary according to the
height of vour tower. My friend Kelly
Davis, KD7XY, constructed one of these
antennas on his 50-foot tower so we could
se¢ how the dimensions would change.
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Fig 4—The antenna installation at KD7XY. The tower is 50 fest high. The sloper element is
attached at 46 fest, is 78 feet long, and is only 1 foot above ground level at the end. The two-
wire element is 53 feet long and is attached to the tower at 13 feet above ground level, Like
KREQU's antenna, it Is virtually “flat” across the band; highest measured SWR is 1.4:1,

Measurements of his antenna are shown in
Fig 4.

it is interesting to note that the height of
the feed point on the tower does not ap-
pear to be critical at all. The angle of the
wires in the two-wire element does not seem
to be critical either. The sloper element,
however, should come down between the
two wires of the lower element. The sloper
angle is about 45 degrees. As you attempt
to get the lowest possible SWR from the
anienna, remember that the angle of the
sloper to the tower and its distance from
the ground at the end will have an effect

&0,

Strays i

ROANOKE DIVISION LEAGUE
PLANNING MEETING

[ The Blue Ridge ARS will sponsor the
annual Division League Planning meeting
in Greenville, South Carolina, May 10-11,
at the Ramada Inn. The meeting starts 1
PM Saturday, May 10, and concludes that
day with an informal dinner. The meeting
resumes at 9 AM Sunday and ends at noon
after the presentation of the written recom-
mendations to the Director. This year’s
theme is ““Packet Radio—How Can We
Use I1?”” with Paul Rinaldo, W4RI, ARRL
Publications Manager, leading the
discussion.

The fee is §14 in advance, $16 at the
door, and covers facilities, food breaks,

on the bandwidth. Because these antennas
can be pruned from the ground, the trial-
and-error method is easy. When pruning
the antenna, remember that the two
elements are cut for different frequencies.
Changing the length of the top element
changes the performance at the lower part
of the band. Changing the lengths of the
two-wire elements changes the performance
at the top part of the band. Don’t give up
until your antenna SWR is, at the very
most, 1.5:1 from band edge to band edge.

Use good insulators at the ends of each
of the three wires. I used nylon fishing line

dinner, mailing and other administrative
costs. Checks (payable to Blue Ridge ARS)
should be sent to Sue Chism, PO Box 6751,
Greenville, SC 29606. Hotel reservations

at first, but one foggy, wet night the wire
in the top element burned through in three
places. It surprised me that there could be
such high currents in a part of the antenna
not even connected to the feed line, but 1
should have known better, Remember also
that other objects around the antenna, such
4s other antennas or guy lines, could
adversely affect antenna performance.
Keep the antenna as much in_the clear as
possible,

Some Untried Ideas

I bope others will try some modifications
to this antenna. For example, there should
be no reason why a single wire for the
bottom element won't work. My small city
lot doesn’t give me room to try a single
wire, as it would surely need to be longer
than the two-wire element. 1 would also like
to see someone try cutting the top element
for the high end of the band, and the
bottom element for the low end. This could
shorten the sloper element for someone
with a shorter tower and may even give the
antenna some gain in the direction of the
two-wire efement. It might also be possible
to construct an antenna for another band
inside of this one (40 meters, for example).
The same feed point could be used, but
with another sloper element for the second
band. Another possibility is to construct the
antenna with two dipoles. It is my guess,
(and only a guess), that it is the merging
of the ends of the elements that causes the
50-ohm impedance of the antenna.

Winter gives us the best conditions on the
80/75-meter band. You can be ready to use
the whole band with this simple-to-
construct and very broadband antenna.

[Editor's Note: Chuck Hutchinson, K8CH, erected
one of thess antennas at his Cannecticut QTH
and consistently works European and South
American DX with 100 W and less. e L]

must be made directly with Ramada Inn,
tel 803-227-3734. For special rates, be sure
to mention you’re with the ““radio group”’
when making reservations.

Next Month in QST

Here are just a few of the many items awaiting you in May QST:
* anew type of RF-measurement system that’s a step above its predecessor,

the dip meter

* a peek at HF propagation conditions—now and in the future
* one group’s secrets to achleving top Field Day scores, and rules for this

year’'s event

* November Sweepstakes and EME Contest results, and June VHF QSO rules

Please note: Although we try our best to include in the next issue all the items
we've advertised, from time to time we have to postpone publication for a month
or two. If the item you're particularly interested in doesn’t appear “next month,”
it most likely will be in the following month’s issue.
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The KI60O 160-Meter Linear-
Loaded Sloper

No room for a top-band antenna? Try this one

By Deane J. Yungling, KI6O

7972 Sunset Ave, Suite J
Fair Qaks, CA 95628

linear-loaded, inverted-l. antenna

over the winter 1984-85 160-meter
season, | decided to try linear loading on
a different type of 160-meter wire anten-
na.' 1 have had considerable success with
a guarter-wave sloper on 80 meters, but my
city-sized lot isn’t deep encugh to accom-
modate a full-sized sloper for the 160-meter
band. About 120 feet would be required for
the sloper to be 10 feet off the ground at
the low end; I have about half that distance
to work with. Linear loading solved the
problem.

This antenna provides an effective
bandwidth of about 70 kHz with an SWR
of 2:1 or less” At the design frequency of
1.840 MHz, SWR is 1.1:1 with 50-chm feed
line and no matching network or tuner.

Although the individual dimensions are
not critical, the sloping wire and the ladder
line must resonate at the desired frequen-
cy. If the sloping wire is less than 65 feet
fong, the ladder must be longer, and vice
versa. If you use a different length for the
sioping wire, you will need to experiment
a bit to see how much to add or remove
from the ladder length.

D fter having good success using my

Construction

My sloper is hooked onto the tower at
about the 55-ft level using a strain insulator
(see PFig 1). The coaxial-cable feed line is
securely taped to one tower leg, and the
shield is connected to the tower leg with a
radiator hose ¢clamp. The tower is ground-
ed at the base with several ground rods. The
center conductor of the coaxial cable is
soldered to the sloper at the strain insulator
and is taped for weather protection where
the center conductor and shicld separate.

The ladder portion of the antenna is
made with the same type of wire as the
sloping portion. The Iadder spacers are
made of 3/8-inch hardwood dowels that
have small holes drilled 1 inch from each
end to hold the wires. The dowels should
bhe soaked or sprayed with a wood preser-
vative, prior to assembly, for weather
protection. Plastic spreaders could also be

0. J, Yungling, “The KI6O Top-Linear-iLoaded
160 Mater Invertad L' Antenna,” CQ, Apr 1985,
pp 38-39.
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used, if desired. The wires are firmly tied
to the dowels with waxed lacing twine or
gimilar material where the wires pass
through the holes. The dowel spacing can
be adjusted, with some difficulty, after the
dowels are tied.

One end of the ladder is tied to the tower
with heavy monofilament fishing line, with
the other end tied to a tree or whatever else
is handy. The tie-off lines are fanned ver-
ticatly to keep the ladder from twisting and
should be tensioned enough to eliminate any
sagging in the ladder. Monofilament fishing
line provides some cushioning if the sup-
porting tree sways or if the wind is strong.

Adjustment

Initially, the ladder should be a few feet
longer than shown, to allow for adjustment.

on for sizel

"The resonant frequency should be checked,
and a few inches removed at a time from
the tower end of the ladder until the desired
frequency is achieved. At this point, the
wires should be soldered together and then
taped to the end dowel. It appears that there
must be an HF beam, or something similar,
on the tower for any quarter-wave stoper
to work properly. This sloper is no dif-
ferent in this respect. Finally, the antenna,
particularly the sloping section, should be
kept as far as possible from surrounding
guy wires and other objects.

This antenna requires no ground system,
balun or matching network over its opera-
tional bandwidth. The linear-loaded sloper
is simple to construct and easy to adjust,
and its performance is superior to my
linear-loaded, inverted L.

SLIGHT DIRECTIVITY

GCONNECT
SHIELD (0 TOWER LEG

ALL DIMENSIONS APPROXIMATE

- STRAIN .. WITH HOSE CLAMP
TIES, o ;
¥ " AR e
212" e=1/z" o N
o _,_.._iL_, )
[ Ay
N . CENTER
8 7 sonpucTeR | |
& =
7 - 7 AN
- ;
ELECTRICAL Sk an AWG cOAXIAL e
CONNECTION - STRANDED WIRE  1aprs 1o 58¢
SMALL - p TOWER N
LOOPS LEG T A
L SOLDER AND S
e N TAPE TODOWEL ™~ 7
Y ) s A
SN s s GO
e E ! : — = e N
1 " A i
i { [T L e S ,J “
NO ELECTRICAL MONOFILAMENT
CONNECTION 200 FISHING LINE ™~ |
MONOF ILAMENT T
FISKING LiNE e

i 2 o -(-—-—/f—’*L _P;:Lt

COAXIAL CABLE !

T BADIO GROUNDED

TOWER

Fig. 1—Construction details for the KISO

160-meter linear-loaded sioper. i



Tune Up Your

Tribander

Is your trapped triband antenna
giving you problems? Maybe it's
time for some spring cleaning.

By Paul K. Pagel, N1FB
Senicr Assistant Technical Editor, ARRL

(L h-oh! What’s the matter with
U the tribander? The SWR
indicator needle is bouncing be-
tween zero and 3:1. Rats! Why do these
things always happen in the middle of
winter?”’ These were the thoughts that
raced through my mind last winter. Some
quick checks verified that the problem was
one that would require lowering the anten-
na for inspection. A multitude of reasons
prevented that from occurring until warmer
weather and vacation time arrived. Mean-
while, | managed as best I could with my
faithful 40-meter dipole.

Locating the Problem

My Cushcraft A3 tribander had been
comfortably nestled at a relatively low
height of 30 feet for almost four years. it
performed well when called to serve—until
that day in winter. As I later reconstructed
the cvents that led to that fateful day, I
recalled that the antenna had worked
flawlessly at low power (100-W RF output
from the transceiver} and for a short time
while operating with 600-W RF output
from an amplifier. But it was soon after
higher-power operation had commenced
that the problem arose.

When the SWR indicator needle first
showed me an antenna svstem problem
existed, I performed a couple of quick tests.
Ohmmeter checks showed no shorts in the
feed-line choke or between the feed-line
center conductor and its shield. Swapping
the feed lines between the 40-meter dipole
and tribander further proved the tribander
feed line was in good condition. Visual
checks showed no loose connections at the
tribander feed point, no antenna elements
were missing or damaged externally, and
moisture had not invaded the coaxial cable
or fead-line choke, I suspected the problem
was a “‘blown (rap’* and/or a Ioose con-

nection somewhere on one or more of the
antenna elements.

Lo! The Winter is Past ...

Once warmer weather arrived and T had
some time to spare, 1 decided to emulate
Quincy, TV’s formidable Fforensic
pathologist, and began an autopsy of the
tribander. No trap was Ieft unchecked, no
screw unturned. The evidence I uncovered
pointed the accusing finger at a small, white
member of the arachnid family. Indeed, the
poison introduced into my antenna system
by that ecight-legged creature (aka
“Archy’’) was as deadly to the antenna as
venom injected into the circulatory system
of one of Quincy’s objects of attention.

Of what did this poison comsist, and
where was it injected into the antenna
system? Basically, it consisted of grass and
dead insects—Archy had a ““pack-rat syn-
drome’’-stuffed into the element traps!

How did Archy get it into the traps? He
entered the traps through the trap drain
holes. Archy did have some less-guilty
henchmen, too. One antenna element end
cap had fallen off, and some wasps had
stuffed a few ounces of mud into the anten-
na element. But the added mud proved to
be the lesser of the evils,

A glance at Fig 1 will give you an idea
of the extent to which Archy went to pro-
vide himself with all the riches of his world.
And this is only one of the traps! Out of
14 traps on the antenna (a 40-meter dipole
adapter with 20-meter traps had been added
to the driven element of the A3), half had
been stuffed to some degree with insects,
grass and webs. The 20-meter trap shown
in Fig 1 displays evidence of high-voltage
arc-over at one end. A circle of the matted
material has been burnt away, and the in-
sulation at the left-hand end of the trap-
coil winding has been destroyed.

Fig 1—A trap packed with foreign material deposited by a spider. The left-hand end of the trap-
coil winding is blackened, and the wire insulation and a portion of the dried materlal has been

burnt.
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if vour trapped tribander is acting ab-
normally, perhaps you have similar un-
wanted components in your traps, or a
damaged trap. Set aside a day or two (0
restore the antenna to its former working
condition. You may need to purchase some
hardware, too, s¢ plan on that.

Traps

If you've never dissected an antenna irap
before, it may seem to be a difficult, if not
impossible, feat. 1 assure you, it is not. The
accompanying photographs (Figs 2 and 3)
show you what’s inside a typical trap. In
this discussion, i'm referring to traps such
as those found on the Cushcraft A3
tribander. Basically, each trap consists of
a portion of the radiating element (acting
as one plate of the trap capacitor}, some
circular spacers and a coil of wire concealed
within a cylindrical housing (the outside of
the trap) that acts as the other plate of the
trap capacitor. The ends of each trap are
usually sealed with removable plastic
covers. These covers can be slid away from
the trap ends. Once the end caps are off,
you may see evidence of unwanted material
near the trap ends. But even if you don’t,
never assume the trap is clean. The only
way you'll be able to definitely know that
is to disassemble the trap completely.

At one end of the trap you’ll find that
a circular, insulating spacer is held in place
by dimples in the outer shell of the trap.
At the opposite end of the trap, you’ll see
a portion of the cylindrical housing has
been cut, bent to make contact with the
antenna element and secured to the ele-
ment, usually by means of a sheet-metal
screw. 'T'o inspect the interior of the trap,
first remove the screw. Did that screw seem
to be loose? That’s one source of poten-
tial trouble.

MNow pry the tab of metal upward (a
large-bladed screwdriver is a good tool for
this work) so that the circular spacer can
be pulled past the open end of the trap.
Proceed slowly and try not to fracture the
metal tab at the bends. (If you do break
the tab, all is not lost; I’ll discuss that later.)

Puil the interior portion of the trap free
of the housing. Clean out all foreign
material, inspect the wire winding for signs
of damage, and check to ensure that any
securing screws are tight. When vou’re con-
vinced the trap is okay, reassemble it in
reverse order. Perform the same procedure
for each antenna trap. While you're
disassembling the antenna, visnally inspect
the inner portions of all the antenna tubing
to ensure that they are free of foreign
material, If there is access to the inside of
the tubing, wasps and other insects will
often pack it with mud. Replace all missing
element and bpom end caps.

Hardware

If you should break ome of the trap-
securing tabs during disassembly, don’t
fret. Measure the width of the tab and
length of the tab cut in the housing. Rotate
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Fig 2--An inside view of one end of a typical trap from the antenna. The plastic end caps have
been removed, revealing the method of securing the trap housing to the antenna element and

providing electrical contact.

Fig 3—0nce the retalning screw has been removed and the trap tab bent away, the inner portion

of the trap may be removed from the shell.

Fig 4—This pile of debris was removed trom another frap. As poured from the trap, the pile
measures 2 x 5 x 7ve in (HAWD)!

the trap housing 180 degrees and use a
hacksaw to cut another tab on that side.
Drill a pilot hole in the tab to pass the
securing screw, then place the cleaned and
inspected inner portion of the trap within
the housing. Push the tab down to make
contact with the antenna element (I again
used a large-bladed screwdriver to do that)

and secure the assembly with the screw.
You should replace all rusted hardware
with aluminwm, stainless-steel or brass
materials. Some *“stainless steel” hardware
is often partially, or completely, anything

{continued on page 31)



Gaining on the Decibel

Part 3: Antennas—Bigger /s better! Taller, wider and
deeper, that's about the size of it.t

not only succeeded in keeping

your humble servant occupied for the
betier part of a bel, but have generated
significant spurious comment within the
amateur community. Public response to
these articles has indeed been under-
whelming, and I am amplified to find
myself firmly established as the belwether
of a powerful group of gainsavers.
However, in reviewing your homework
papers from last class session (see Part 2,
Case 5), 1 find myself still about 1 dB shy
of achieving my goal of total double-talk.
Hence, I am compelled to chime in with
this third and final installment.

All seriousness aside, this concluding
part of the series explores the numeric gain
limitations of practical antennas,
documents noise-parameter conversions
and presents an actual system-analysis
example for your consideration.

One need merely attend the antenna-
measuring competition at one of the
various regional VHF/UHF conferences to
realize how little agreement exists between
our fellow experimenters as to what
physical antenna attributes produce high
gain. The variety of antenna designs on
display is staggering, but the successful
antennas all have one teature very much in
common: They are largel

Especially with respect to parasitic arrays
(such as the Yagi) and driven arrays (like
the log-periodic or collinear antennas), the
common wisdom seems to suggest that
more elements will produce more gain. In
fact, the antenna designs presented in the
pages of QST do little to dispel this myth.
However, consider that the parabolic
reflector antenna, which was first
developed by Heinrich Rudolph Hertz!?
some 97 years ago, really has only two
elements—one driven (the feed), the other
parasitic (the reflector or mirror). Or con-
sider waveguide horn antennas. Two
physicists at Bell Labs in Holmdel, New
lersey, used one Lo detect the background

P revious chapters of this opus have

tParts 1 and 2 of this article appeared In QST
tor February and March 1988. This is the
concluding part,

"Notes and references appear on page 31.

By H. Paul Shuch, N6TX
ARRL Contributing Editor
14908 Sandy La
San Jose, CA 95124

radiation left over from the Big Bang some
18 billion years ago. Their hotn, with but
a single element, had enough gain to
“hear™ all the way to the edge of the
universe, earning Arno Penzias and Robert
Wilson (real DXers!) a Nobel prize.

A well-known VHFer brought to a re-
cent antenna competition a monstrosity of
a 1296-MHz Yagi, 80 elements on a
10-meter boom. The antenna proved every
bit as ungainly as it looked, for every time
its builder removed a director, the needle
on the dB meter went up! Like 2 taxpayer
on April 16, he had passed the point of
diminishing returns. Clearly, something
besides number of elements determines
antenna performance,

It bhas been shown that for Yagi-type
antennas, the primary determinant of
antenna gain is boom length.!! Certainly
the number, placement and dimensions of
the elements on the boom do contribute
somewhat to antenna performance, but
given two properly designed antennas, the
one with the fonger boom will produce the
higher gain, even though it may sport fewer
elements. What the actual number of
elements seems to influence most strongly
is factors such as impedance matching and
bandwidth.

Yet if Jonger booms provide higher gain
than shorter, why do deep parabolic dishes
(with their corresponding short focal
lengths) often outperform their shallow,
high-focal-length counterparts? The fact is,
the primary determinant of antenna gain
is not necessarily a physical dimension, but
rather an electrical one: effective aperture,
often called capture area.

The effective aperture of an antenna
determines how much of an elec-
tromagnetic wave it will capture it receiving
service, or the degree to which it will focus
electromagnetic waves in a desired direc-
tion in transmitting service. Consequently,
effective aperture is closely correlated to
antenna gain, It is important here to note
that the effective aperture of an antenna
is related to both its physical frontal area
and its length (or depth). Additionally,
antenna gain is influenced by such factors
as radiation resistance, impedance
matching, efficiency, and the surface con-

ductivity of the driven and parasitic
elements. However, with all these Factors
properly considered, the generalization stilt
holds: Big antennas have the highest gain.

Gain of Parabolic Reflectors

QOf the various antennas which the
microwave experimenter is likely to en-
counter, one for which the effective aper-
ture closely correlates to its physical fron-
tal area is Hertz's well-known parabolic
reflector, or dish antenna, Thus its gain can
be estimated with fairly high accuracy,
from its physical dimensions alone.

For a perfect (lossless) parabolic reflec-
tor illuminated by an electromagnetic wave
of wavelength ) at far-field,'? the EMF
incident upon the reflector’s surface varies
directly with the diameter [} of the reflec-
tor, and inversely with A. The equality is:

D
n

where Av represents voltage ratio (or gain)
relative to an isotropic radiator, and
diameter and wavelength are both
measured in the same units.

Since we are measuring across a constant
impedance (that of free space), the power
incident upon the surface of the parabolic
reflector varies with the square of the
incident EMF. The power ratio is;

. 2
Ame? (Eq 2)

To collect this power we place some sort
of feed antenna at the focal point of the
curved reflector, and the feed illumination
in the real world is going to be less than
100% efficient. Power gain for the fed
reflector thus becomes:

:,'r_D_ 2
A
where 5 (the Greek letter eta) represents the
illumination efficiency factor, a number
between O and 1. Typical illumination
efficiency for commercial parabolic reflec-
tor antennas is on the order of 55%, or
1 = .55,

The last step is to convert to dB, by
taking 10 times the common logarithm
of power ratio. Parabolic antenna

Av = (Eq D

Ap =1y (Eq 3)
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performance is thus:
yriD2
%]
which, with the exception of efficiency
factor {which we can approximate),

predicts gain purely as a factor of physical
reflector diameter.

dB = 10 Iogm [- {Eq 4)

Converting Noise Units

Frequently we have a need to convert
between the various noise units iniroduced
in Part 2 of this series. Although computer
programs are readily available to perform
the conversions between noise figure, noise
factor and noise temperature, the algebra
required is relatively trivial and lends itself
well to solution with a handheld calculator.

if noise factor ¥ (as a power ratio) is
known, convert to noise figure NF (in dB)
and equivaient noise temperature T, {in
kelvins) as follows:

NF (dB) = 10 logyy F (Eq 5)

Teq (K} = 290(F — 1) (Eq 6)
If vou know the noise figure NF (in dB),
calculate noise tactor F as follows:

(Eq 7

and determine equivaient noise temperature
Tﬂq_‘from Eq 6.

Given the equivalent noise temperature
Tq (in kelvins, or degrees on the absolute
scale), the conversion to noise factor F is:

NE
F = 10g

. Teq
T

and noise figure NF is found from Eq 5.

it should be pointed cut that in all of
these conversions, it is assumed that the
receiving eguipment in question is
operating at the standard earth temperature
of 290 K. This may not be the case,
especially for receivers operating aboard or-
biting satellites.or other spacecraft. There
the operating temperature may be con-
siderably lower, reducing the thermal noise
with which the signal must compete. When
the actual operating temperature (in
kelvins) is known, it should be substituted
for the numeric constant 290 in the fore-
going conversion equations.

Signal-To-Noise Ratio

Through link analysis, we have seen that
the signal amplitude available to the
receiver, and the thermal noise power with
which #t must compete, can be readily
determined. The difference between these
two quantities, in dB, is variously referred
to as RF signal-to-noise ratio (RF SNR} or
carrier-to-noise ratio (CNR). Obviously,
the decibel value can be either positive or
negative, depending upon whether the
reccived signal is above or below the noise
level. And remember that we have thus far
been considering only the effects of ther-
mal noise at the receiver input circuitry,

+ 1 (Eg 8)
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Any hamn who has ever operated in a noisy
mobile environment, or in the presence of
strong local QRM, is well aware that other
external factors can easily impair
copiability.

Neglecting the external factors, do these
numbers accurately predict the actual
signal-to-noise ratio {and corresponding
copiability) of the demodulated signal that
forms sounds in the headphones or pictures
on the CRT? Not exactly! It is well known
that, for a given CNR, the readability of
AM, FM and SSB signals may differ
widely.

One factor influencing recovered (or
demodulated) signai-to-noise ratio (SNR)
is the bandwidth of the ¢mission. Band-
width effects, however, can be confusing.
For example, the noise improvement which
frequency modulation boasts over
equivalent amplitude-moduiation modes is
no illusion—you can observe it any day on
the local VHF repeater—and is attributed
to the wider bandwidth employed. That is,
for signals above the detector threshold, an
FM signal that is 12 kHz wide will provide
twice the demodulated SNR as an
equivalent AM signal of half the band-
width. That’s a 3-dB improvement for
using twice the spectrum. But on the other
hand, a single-sideband AM signal with
suppressed carrier, which uses only 3 kHz
of spectrum, will also provide a 3-dB im-
provement in audio SNR as compared to
double-sideband AM. And that’s a 3-dB
improvement for using kalf the spectrum.
Confused? Me too!

The full explanation of this paradox is,
as we say in the university environment,
beyond the scope of this course. But it
relates to the distribution of energy in the
modulation sidebands, those portions of
the signal that actually carry the in-
telligence. To further complicate matters,
various signal-conditioning techniques exist
to boost the recovered SNR for a given
CNR, for any type of modulation. Ex-
amples range from the simple compression
of audio employed in speech processors
commonly used in HFE 5SB transceivers!?
to frequency-tailoring circuits (preemphasis
and deemphasis) commonly used with FM,
to digital signal enhancement and
amplitude compandoring techniques
currently being explored by a number of
experimenters.

The bottom line is that, aithough an im-
provement in CNR will result in improved
demodulated SNR, the precise relationship
between the two depends on the modula-
tion mode, bandwidth and signal-
conditioning techniques employed. For a
given modulation and demodulation
scheme, on-the-air experience will indicate
the input CNR required to produce in-
telligible signals,

System Analysis Example

As this installment is being written, a
small group of dedicated microwave
amateurs in Colorado is hard at work

developing the circuitry to provide an up-
coming QSCAR satellite with an S-band
downlink. Their projected link analysis is
indicative of the very calculations we have
been discussing in the preceding sections. '

The proposed downlink will operate at
a frequency of 2401.33 MHz. You may
recall that the operating wavelength, in
centimeters, is found by dividing the
numeric constant 30 (derived from the
speed of light) by the frequency in GHz.
"Thus, an operating wavelength of 12.49 cm

- will apply. This information is needed to

calculate both free-space path loss and
antenna gain.

Uinlike the linear translators employed in
earlier OSCARSs, it is expected that the S-
band transponder will operate as a “‘soft-
limiting”” FM repeater. Given adeguate
nplink power, the 2.4-GHz transmitter
output power will be refatively constant, at
a planned 2 W. Converting to dBm, we
have:

Pyy = 10 logye (2000 mW) = +33 dBm

Plans cail for a virtually lossless
transmission line connecting the transmitter
output to an 3-turn helix antenna, which
will radiate a circularly polarized signal
while providing an estimated gain of
14 dBi. We can now calculate expected
Effective Isotropic Radiated Power:
EIRP = Py, (dBm) + Ant Gain (dBi)
{ +33 dBm) + (14 dBi)
= +47 dBm.

o

Next we must determine the path at-
tenuation which the downlink signa! will
experience when propagated between the
spacecraft and an earth-bound user. We are
interested in free-space propagation (that
is, operation when the satellite is above the
user’s horizon), and we find by analyzing
the mechanics of the planned orbitt® that
the maximum communications range
(satellite at apogee, user at the edge of the
circle of illumination} is on the order of
40,000 km. We now apply the free-space
path loss equation discussed in Part 2 of

this series:
47D \2
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= 192 dB

s0 the power reaching an isotropic antenna
on the earth, when it is directly in the beam
of the spacecraft transmitting antenna, will
be:

Received power = EIRP ~ Path Loss
= +47 dBm - [92 dB
= 145 dBm.



This is a pretty weak signal (on the order
of a millionth of a billionth of a milliwatt),
so if we hope to receive it, we're going to
iieed a combination of high receiving-
antenna gain and low receiver noise. A little
luck wouldn®t hurt, either.

We can improve the odds quite a bit by
employing a parabolic receiving antenna of
moderate diameter. If you recall our discus-
sion about factors affecting parabolic
antenna gain, you may wonder why 1 say
“moderate,’”’ rather than ‘‘huge.”’ The
answer involves two considerations. First,
for a satellite with an orbit not syn-
chronized to the earth’s rotation (that is,
not **geostationary™), it will be necessary
to rotate the antenna in at least two planes
to track the satellite as it moves across the
sky. The larger the physical antenna size,
the greater the mechanical challenge this
task presents. Less obvious, but an equally
critical factor, is that the beamwidth of an
antenna diminishes as its gain increases,
making accurate aiming of the antenna all
the more difficult. As a first-order

approximation,
=M
o =2 (Eq9)

where ¢ represents the 3-dB beamwidth in
radians (not degrees),'® and wavelength
and diameter, as usual, must be expressed
in like units.

Let’s consider the beamwidth of a
parabolic antenna that is 1 meter in
diameter, at our intended operating
wavelength. From this relationship, beam-
width is found to equal 0.1249 radians, or
about 7 degrees, Since a much narrower
beamwidth will likely make aiming too
critical for the average user, this is the
antenna size we will assume.

From Eq 4, we can now calculate the
gain of our receiving antenna. Assuming
an illumination efficiency of 50% (and this
can be readily obtained with a cylindrical-
waveguide feed horn fashioned from a
I-pound coffee can), the antenna gain is
found to be + 25 dBi. The power available
to our receiver is thus equal to the sum of
incident power plus antenna gain, or — 120
dBm. We're now up to a millionth of a
millionth of a milliwatt. Unlikely as it may
seem, such signal levels are within the
sensitivity limits of high-performance
receivers.

The current state of the art in S-band
GaAs field-effect transistors suggests that
a 75 K receiver noise temperature is not
unfeasible. Since the proposed transponder
will employ narrow-band frequency
modulation, a practical receiver bandwidth
on the order of 20 kHz is indicated. The
resulting thermal noise power, which the
desired sighal must override at the input of
the receiver, is found thus:

Pn = kTB
= (138 x 102%) (290 K + 75 K) x
(20 x 103 Hz)
= 1.0 ¥ 1016 watts

1.0 x 10-13 milliwatts
- 130 dBm

U]

Finally, comparing the signal incident to
the receiver (— 120 dBm) to the receiver’s
input noise ( — 130 dBm), we find that the
receiver input signal-to-noise ratio is their
algebraic difference, or + 1¢ dB. Daes this
represent enough signal to make bels flash
and lights ring? A 10-dB CNR is well above
the threshold level for QSO quality®® copy
of modern FM detector circuits, and in
fact, with proper signal conditioning
{preemphasis and deemphasis), can result
in an audio signal-to-noise ratio ap-
proaching 30 dB. That is, the audio signal
power available from the speaker or head-
phones will exceed the accompanying audio
noise power by a factor of a thousand.
Clearly, the system performance criteria
outlined here will result in usable signals.

Such computations as this example il-
lustrates, although cumbersome, can be
utilized to quantify the performance of any
electronic communications path. With the
proliferation of personal computers in the
ham shack, along with the availability of
suitable software, system analysis may in
time become a routine part of Amateur
Radio.

I hope you’ve found this series of articles
destructional, and not overly punderous.
If you have mastered the concepts I have
presented, you are now in a position to gain
considerable notoriety at local ham club
meetings. In fact, you should be the bel of
the ball!

Notes

"Hertz was probably the world's first DXer.
He wrote, “As soon as | had succeeded In
proving that the action of an electric oscillation
spraads out as a wave In space, 1 planned
experiments with the object of concentrating
this action and making it perceptible at
greater disiances by putting the primary
conductor (ie, dipole) in the focal line of
4 large concave parabolic mirror.”

“Gunter Hoch, DL6WLU, “'Extremely Long Yagi
Antennas,” YHF Communications, March 1982,

Fp 130.
Far-fleld considerations were touched upon-

in Part 2 of this series. For meaningful
measurements, the minimum distance be-
tween transmitting and receiving antennas is
determined by D > > A\, where A represents
the effective aperture of the antenna under
test, and X is the operating wavelength
cgall dimensions in like units).

“One _well-known contest operator defines
the RF speech processor as “'a device cleverly
designed to disguise your voice so that your
own mother won't recognize it.”

“The specifications used in this example ware
provided by William D. McCaa, Jr, KORZ,
AMSAT’s Coordlnator of 8-Band Transponder
Developrpent. . .

"®See Martin R. Davidotf, The Safellits Experi-
menteé‘s Handbook (Newlngton: ARBL, 1985,

hap 8).
**To convert radlans to degrees, multiply by 180

and divide by .

Tribander
{continued from page 28)

but stainless steel. You usually discover that
at some inconvenient time! One item [ am
wary of purchasing is compression (hose)
clamps. These clamps are ideal for securing
telescoping pieces of antenna tubing, but
some compression clamps have screws that
are not stainless steel; only the circular
band is of stainless steel. [ will not purchase
any compression clamps unless they are
stamped “‘all stainless steel’”’ on the screw
housing.

It’s a good idea to clean all metal
joints and give them a coating of No-
Alox® ; Oxiban® or a similar compound
before reassembly.! This will ensure good
metal-to-metal contact at these points,

No Bugs Allowed

How do you keep invaders from entering
your newly cleaned traps? Good question.
| know of no guaranteed way to do that,
but perhaps some aluminum screening
taped over the trap drain holes would
discourage them. Not having any screen-
ing on hand, 1 decided to try a different ap-
proach. I first applied some aluminum duct
tape to the supporting mast and at a couple
of places on the antenna boom. Over this
tape 1 applied a material known as Tree
Tanglefoot; it's a sticky substance used to
keep insects from making successful
journeys up and down tree trunks and plant
stems. (Tanglefoot is available at most
garden-material suppliers.) Of course, this
measure may not be entirely successful with
airborne invaders. The tape was first
applied to aid in removal of the Tanglefoot
by simply peeling off the tape and
Tanglefoot together, should I need to
handle the antenna again.

In an effort to reduce the drain-hole size,
I covered each hole with electrical tape and
scored it with an X’ to allow water to
drain. Only time will tell how successful
these measures are.’

Summary

Armed with this information, you should
be better able to handle any difficulties you
may have with your trapped Yagi anten-
na. A bit of time and a few parts may be
all you need to get it back into shape again.
Oh ... what happened to the desperado
who “killed” my antenna? He was
observed hastily leaving the scene of the
crime during the opening of one of the
traps. I, the jury, found him guilty.

Notes

'Available from electrical supply houses,

*During a later conversation | had with Bob
Schetgen, KU7G, ARRL's TIS specialist, he
suggested surrounding each trap drain hole
with a circle of RTV® sealant. The sealant
would be used to secure some fiberglass
scraening cver the holes. ST
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Adventures In Satellite DXing

Part 1: Crowded HF bands
and marginal propagation got
you down? Use the high-
flying DX machine to give

your spirits a lift.

By Dick Jansson, WDAFAB

1130 Willowbrook Trail
Maitland, FL 32751

s there such a thing as an impossible

dream? Imagine refaxed ragchewing

with exotic DX stations on SSB without
the congestion found on 20 or 75 meters,
all with only 15 watts of RF power. Not
possible? Sure it is—just try your hand at
OSCAR 10,

Oh sure, here we go again, another
lecture on amateur satellites! Hold on
there—don’t turn the page vet! We are not
going to talk strictly about satellites, but
about how you can enjoy the fun of
operating a super DX machine at a casual
pace that won’t push your stamina or
heart! For example, one recent morning I
talked with hams in Texas, Colorado, Ant-
arctica, England, Massachusetts, Grenada
and South Africa. All of this occurred
when some operators were bemoaning that
the satellite wasn’t too active, Interested?

This is the first of a four-part series of
articles that will show vou what satellite
operating is all about. This installment will
explain what OSCAR 10 is and what it can
do for you. In the coming months, we'll
take a look at the equipment and antennas
for satellite work and show how to assem-
ble them into a station that really plays.
Then we’ll examine some of the finer points
of communicating through OSCAR 10.

Not for Beginners Only

If you think that this discussion is aimed
at beginners, you are very right. All of us,
even old-timers, are “*beginners’” at the
satellite game at one time or another. Part
of the beauty of satellite operation is that
there’s always something new to learn. Just
this year I've picked up some new tricks
even though I've been operating amateur
satellites regularly since 1977, This form of
communication is very different from the
HF bands.

As we proceed. I'll try to avoid some of
the involved jargon of satellite talk. Where
appropriate 'l explain what the terms
mean so vou’ll be able to hold an intelligent
conversation with others interested in
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OSCAR operation. [ do highly recommend
that every satellite user obtain and read a
copy of The Satellite Experimenter’s
Handbook by Martin Davidoff, K2UBC.'
This fine publication is packed with useful
information that ranges far beyond the
scope of this QST series.

One special term that needs to be ex-
plained up front is AMSAT.* This is the
name given to the Radio Amateur Satellite
Corporation, a nonprofit, scientific cor-
poration founded for the creation and
operation of satellites for Amateur Radio
communications. Qver the years, AMSAT
has continued to make reliable communica-
tions satellites available fo the amateur
community. AMSAT’s paid staff is very
small. Hundreds of volunteers support the
organization’s efforts through donations of
time, expertise and money, making possi-
ble the superb communications available
from OSCAR 10 and other spacecraft.

Every amateur-satellite user should join
AMBSAT to show their support for the
organization and to help with the construc-

'Notas appear on page 72.

Fig 1—0OSCAR 10 is small enough that it can
be carried by two or three people. Much of the
outer surface is covered with solar panels that
will power the satellite for vears.
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tion of the satellites we use. AMSAT
members receive Satellite Journal, a
publication filled with useful information
for everyone, New members also receive a
copy of A Beginner’s Guide o OSCAR 10,
which is full of information helpful to the
newcomers and old hands alike.?

What Is OSCAR 107

At the risk of boring the more
knowledgeable readers, I'll give a short
history of OSCAR 10, Some of you may
want to skip to the next section.

OSCAR 10 (also called AO-10 for
AMSAT-OSCAR 10) is the tenth in a series
of amateur satellites. The name OSCAR,
for Orbiting Satellite Carrying Amateur
Radio pretty much tells the story. It is a
communications satelfite designed and built
by radio amateurs for the sole purpose of
supporting Amateur Radio communica-
tions and experimentation. it’s very much
like the satellites that allow vou instant
telephone access to relatives overseas and
allow vou to watch televised events
accurring on the other side of the world as
they happen. OSCAR 10 receives transmis-
sions from earth stations and relays them
back, allowing hams {0 communicate over
great distances without worrying about the
whims of ionospheric propagation.

Fig 1 shows QSCAR 10 pretty much as
it looks today. Weighing about 200 pounds,
this satellite was launched by a European
Space Agency rocket in June 1983,
Although it Is an *‘amateur’’ satellite, there
is nothing amateur about OSCAR 10°s
design and construction. It is built to the
same high standards as other communica-
tions satellites and was subjected to
strenuous testing before launch. Historical-
ly, amateur satellites have provided reliable
service well beyond their design lifespans.

About Orbits

Some of vou may have operated through
OSCARs 6, 7 and 8. They were in circular
orbits less than 1200 miles above the earth.
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Fig 2—08CAR 10 was designed for an ellip-
tical orbit to allow it to be in view of much of
the Northern Hemisphere for hours at a time.
The circles on the ellipse represent the
approximate position of OSCAR 10 during
gach half hour of its orbit. Note that the
satellite “slows down" as it nears apogee. It
passes through perigee (where it is out of
sight of stations in the Northern Hemisphers)
rather quickly.

Known as Phase IT satellites, these
OSCARs provided communications over
distances up to about 4500 miles. They were
in range of a given point on earth for at
most 20 minutes or 50 during each orbit.
Phase Ii satellites moved quickly, se
operators had to work hard to keep their
antennas pointed at the *“‘birds.”” One con-
sequence of these 20-minute passes was that
contacts tended to be short, contest-like ex-
changes of signal report, name and QTH.

Looking for something that would sup-
port communications for longer periods
over longer distances, AMSAT designers
developed a new generation of satellites,
Phase II1. As shown in Fig 2, these satellites
have an elliptical orbit, rather than a cir-
cular one. At the apogee, the point in its
orbil where it is farthest from earth,
OSCAR 101s about 22,000 miles away. At
perigee, when it is closest, OSCAR 10 is
about 2500 miles from earth.

In practice, this means that maximum

communications distance via OSCAR 101is

more than 10,000 miles when the satellite
is at apogee, It is accessible to nearly half
the earth! Because the orbit is elliptical,
OSCAR 10 is in view of stations in the
northern hemisphere for up to eight hours
at a time. Being able to work stations hailf
a world away for up to eight hours at a time
is my idea of relaxed DXing!

Links: Up and Down

QOSCAR 10 carries two linear translators,
or transponders. A transponder acts like a
typical VHF FM repeater. The basic idea
is the same: You transmit to'it on one fre-
quency, and it retransmits your transmis-
sion on another. There are some major dif-
ferences, however. Unlike FM repeaters
that are designed for nonlinear modes only,
OSCAR 10’s transponders are linear. They
faithfully reproduce afl modes, including

Glossary

| AMSAT—the Radio Amateur Satellite

{ Corporation, a nanprofit organization
located in Washington, DC has overseen

l the OSCAR program since the launch of

| QSCAR 5,

i AO-10—AMSAT-OSCAR 10, the 10th -

’ amateur satellite In the OSCAR series.

apogee—the point in a sateilite’s orbit at

; which it is farthest from the earth. -

f downfink—the frequericy on which signals

\ are transmitted from the safellite to

f earth,

. - glliptical orbit—those orbits in which the -

| satellite path traces an elnpse with the
earth at one focus,

Mode A-~-fransponders with a 2-meter

_ wplink and a H)-meter downlink.

| Mode B—transponders with a 70-cm upllnk

- and a 2-meter downlink,

Mode L—transponders with a 24-cm uplink

- and a 70-em downlink,
: OSCARmomnting Satellite Carrying

Amateur Radia,
pass—that segment of a satetlite orbit that
_brings i in range of your station, !
passband—the range of frequencies :
 handled by a transponder.

perigea—that point in a satellite’s orbit at
which it ks closest to the earth. i

Phase ll—the name given to jow-aftitude- :
orbit {less than 1280 miles) OSCARs,
Equipped with solar cells, these
satellites have lasted for up to five
years,

Phase {ll—the name given to extended-
range, high-altitude OSCARS in elliptical !
orbit,.

. transponderma device that receives radio !
signals in one segment of the spectrum,
amplifies them, translates (shifts} their
frequency to danother segment of the -
spectrum and retransmits them.

uplink~~the {requency op which signals are
transmattes to the satellite from earth.

SSB. The other big difference is that
OSCAR 10's transponders cover not just
a single frequency, but a whole range of
frequencies. This range of frequencies is
called a passband; the passband may cover
100 kHz or more. Amateur satellites
retransmit every signal heard in the receiver
passhband, so many stations can use the
transponder simultaneously.

The frequency on which you transmit to
the satellite is called the uplink, while the
frequency on which the satellite retransmits
your signal to earth is called the downlink.
Uplink and downlink frequencies are on
different bands. Various band combina-

{continued on page 72)

UPLINK
435, MHZ

DOWNLINK
145.9 MHz

Fig 3—This series of articles will concentrate on Mode-B operation, whereby stations on earth
transmit to the satellite on 435 MMz and listen on 145 MHz.
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Gravity Gradient Modulation:
The Newest Frontier In
Amateur Radio

Some radio amateurs are already making inroads into what may well
become e communications mode of the future.

By David L. Morris, N85D
3509 Brook Glen

Garland, TX 75042
ommunication techniques have
‘ changed quite radically over the
past few decades. The state of the
art has seen mega-spark generators,
oscillators tarned on and off (CW), full-
carrier double sideband amplitude modula-
tion, pulse modulation, frequency shift
keying, slow-scan TV and spread-spectrum
transmission, and the list keeps on grow-
ing. Look at the list, and you can see that
radio amateurs have always been at the
forefront of the development of new
techniques of communicating voice, data
and images across vast distances. These
techniques almost always find their way
into commercial and military communica-
tions circuits after a while, but it is
important to note that we are primary
contributors to the state of ihe art.

‘When. developing a new communications
methodology, inventors look at many dif-
ferent problems and atiempt to come up
with a compromise that will satisfy the
main objectives of the new technigues.
Here are some of the problems inherent in
current single-sideband (83B) communica-
tions: atmospheric and man-made noise,
limited bandwidth (2 kHz), variable
propagation and distances, and the effects
of solar radiation.

{ften, when working on new
philosophies and designs, it is helpful to
expand one’s horizons and consider some
rather exotic and seemingly impossible
options for the new design. With this in
mind, some objectives for a new com-
munications medium were set forth:

® fast tramsmission medium (speed of
light)

» good long-distance capability
(measured in thousands or millions of
kilometers)

¢ low susceptibility to QRM and QRN

¢ immense bandwidth (several hundred
megahertz)

* low susceptibility to EMP

s constant propagation characteristics
and immunity to sunlight variations

* low power consumption consistent
with long-distance communications
capability.

34
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it can be recognized that these objectives
would make for a spectacular communica-
tions medium for amateur and commercial
as well as military users.

Enter GGM

Can these objectives be attained? Not
only can they be reached, but they have
bean! Amateur Radio station NS5D has for
some time now been conducting ex-
periments with a new medium that
promises to revolutionize the communica-
tions world. The theory and construction
of this new communications medium is
being published here for the first tire, and
it is hoped that other amateurs will join in
the research necessary to make this new
frontier a reality for many others.

Communications have formerly been
conducted on various media: smoke, string
(and cans), electrical {over wire), somic
{from subaudible to superaudible), ¢lec-
tromagnetic and light. Now, finally, an un-
tapped medium can be used: gravity. The
new communications technology is called
Gravity Gradient Modulation, or GGM.
This medium offers all the objectives
outlined above. Iis effects can be detected
across entire galaxies, are relatively
constant, regardless of solar illumination
or time of day, and are not impeded by
electromagnetic noise, such as found on the
nighttime 80-meter band.

In order to communicate over gravity,
we must be able to generate disturbances
(or gradients) in the Barth’s gravitational

field, and to detect those generated by
others. This is similar to the way com-
munications are done on RF media: We
turn on and off an oscillator, and we detect
the oscillations and turn them into an
audible or visual signai. In GGM, the
gradients are not in the electromagnetic
field, but rather in the Earth’s gravitational
field. Since these fields encircle the earth
and the universe around it, their effects can
be detected many light years from the Earth
itself, so GGM lends itself supremely to
interplanetary communications. This is a
benefit that is quite important if amateurs
are to continue to be un the forefront of
space exploration.

Transmiiting

To disturb the gravity field, we simply
construct a ‘“‘transmitter’’ as shown in
Figure 1. This device consists of a
microphone, which feeds an amplifier,
which is designed to cause changes in a
magnetic field. Simply put, the magnetic
field suspends a smail sampling of anti-
matter in the vacuum chamber of the MFC
{magnetic field containment) chamber.
When the magnetic field is changed by
modulation of the amplifier, the antimatter
shifts its position, thereby causing slight
changes in the Earth’s gravitational field.
By adding a variable frequency oscillator
(VFO)—in the range of 100 kHz to several
gigahertz—to the circuit and mixing this
output frequency with the audio from the
microphone, a tunable system that allows

' : MODULATOR

Flg 1—GGM transmitter.
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for many communications channels can be
designed.

Transmitter power is not measured in
watts or kilowatts, as is common practice,
but rather in Richter units. A good
transmitter—that is, one capable of com-
municating around the world--should be
able to put out about 0.3 Richter. No doubt
a number of amateurs will experiment with
various QRP levels, just as in RF
technology. As in our current SSB world,
overmodulation and excessive power can be
detrimental to others; thus, a station that
continually runs at power levels over 1 and
2 Richter could become a real nuisance to
the surrounding neighborhood, not just to
other communicators.

Regulation of this new communications -

medium will probably not fall under the
jurisdiction of the Federal Communications
Commission (FCC), which is really only in
charge of RF-based communications
technology. Rather, the government agen-
cy that is more likely to be concerned is the
Department of the Interior. This is because
of the amount of physical damage that can
be done by improperly tuned transmitters,
abusive power and unlicensed antimatter
usage. That departrnent has already been
contacted and given information on this new
communications technique, but no reply has
been received from them yet. A national
association such as the ARRL would most
likely be wseful in getting the necessary
cooperation from the government and to
assist in setting up licensing procedures and
operating regulations.

Recelving

Receiver technology s also quite different
from that employed in RF techniques. The
simplest way (as with RF) to get some ex-
perience with GGM, and to see if it might
be useful to you, is to construct a receiver
and listen to some of the stations currently
“‘on the field.”” (The term *“on the field™
is somewhat analogous to the RF term ““on
the air,” but since we are not communi-
cating over air waves but rather over gravi-
ty fields, the term is different for GGM.)

A GGM receiver is shown in Figure 2.
It consists of a suspension balance sup-
porting a rotatable beam with two mass
balls of steel or other heavy material. At
the center of the beam, where a thread con-
nects the beam to the balance arm, is &
small mirror. From several inches away, a
light source directs a beam of light onto the
mirror, which reflects it onto a detector.
The detector measures the deviation of the
light beam from a calibrated center position
and translates the change into an electrical
signal variation, which can be audible or
visual, or otherwise decoded. Depending on
complexity and sensitivity desired, this light
source and detector could be a helium-neon
(HeNe) laser light source and liquid-
nitrogen-cooled detector, or it could just
be a simple high-power LED and
phototransistor arrangement.

The actual communication happens
something like this: A person speaks into
the microphone of the transmitter, causing
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REFLECTOR Fig 2—GGM receiver.
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a change in the magnetic field of the anti-
matter MFC chamber, thus changing the
grativational fields around the chamber.
These gravitational disturbances are
detected by the receiver, located many miles
away, as a small difference in the attrac-
tion of the two mass balls to the Earth,
since the two balls are a finitely different
distance both from the Earth’s surface and
from the transmitting device. As the
gravitational field affects the balls dif-
ferently, the angle of incidence of the light
beam onto the mirror is changed a very
small amount, but enough to be detected
by the light detector and converted into a
change in the output signal, which is
coupled to an amplifier and fed to a
speaker or headphones.

As with current RF-communications
antenna technology, the GGM “‘Beam’’
antenna can be rotated to provide some
directional characteristics. For example, an
antenna that is aligned broadside to the
transmitting station will not have the
sensitivity (gain) that an antenna would
have where the two mass balls were aligned
in a direct line with the source of the
transmission. The transmitter device does
5ot have a real antenna in the classical
sense, and its transmissions are omni-
directional anyway.

A Word of Caution

The only major drawback to the system
that has been noted at NS5D is a great need
for care in assembling the transmitter
device. The receiver is quite uncritical,
which makes it an excellent starting point
for experimentation. Several complaints
from neighbors and the mayor of San
Francisco and even a call from the
Departimiento Agriculturale y Geologico
de Uruguay were received in the early stages
of experimentation before a suitable device
for measuring Richter units in the trans-
mitter was devised.

Another, smaller problem is that some
hams are having trouble locating antimatter,

Unconfirmed reports have been circulating
that several Air Force bases will be selling
antimatter surplus material once it is no
longer needed in missile-propulsion
research. We can only wait to see if the
prices there will be more in line with amateur
budgets. For a limited time, however, NS5D
will be able to supply 0.025 antigrams of an-
timatier to experimenters for 2 nominal fee.
Persons interested in this offer should send
a suitably constructed magnetic-field con-
tainment chamber (as shown in Figure 1)
with enough batteries to maintain the field
during shipping (this is very important, as
an entire UPS truck was destroyed once
when the batteries died and the antimatter
contacted the walls of the container!),

Conclusion

It is felt by all who bhave begun ex-
perimenting with this new communications
medium that GGM is an exciting new
frontier that radio amateurs should pursue
further. It will undoubtedly have far-
reaching effects—on not only the ham
community, but the entire world—and the
benetits of interplanetary communications
far outweigh the possible dangers. Those
who are interested should contact NSSD for
information on joining TREMOR, an
international society of gravity-gradient-
modulation experimenters, and getting a
subscription to the quarterly newsletter,
Field and Beam. Please send an SASE if
you expect a reply. Additional sources of
information on this communications
medium can be found under *‘Einstein,
Albert” in any local library.

David Lee Morris, licensed since 1971, has
helid his Extra Class ticket since 1873. An avia-
tion and space enthusiast since childhood,
David fs a licensed private pilot and a member
of AMSAT, and has been active on many
satellites since QSCAR 6. His professional
background (ncludes computer systems
design and programming, but his first love has
always been communications, whether it be
voice or data. =]
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Product Review

Conducted By Bruce 0. Willlams, WABIVG
Assistant Technical Editor

Ten-Tec Model 425 Titan HF Linear Amphfler

Power amplifiers are one of the few products
in Amateur Radio that vou can *‘buy
Ammerican” and still choose from almost every
available model. Ten-Tec, operating from the
heart of the “‘Tennessee Technology
Corridor”” offers up the Model 425, the Titan,
for your consideration.

According to Greek mythology, a titan was
one of a race of giant gods. Webster’s says
a titan is “"one that is gigantic in size or
power.” Given this definition, the Ten-Tec
Titan has a tall reputation to live up to.

The *‘gigantic power® part certainly ap-
plies. The Titan uses a pair of EIMAC
ACXB00AT high-mu triodes to deliver more
than 1500-W output on the 160- through
1{-meter amateur bands. It is rated at 1000-W
output, continupus duty, for RTTY or 88TV
operation. Features include a vacuum relay
for QSK, a pi-L tank circuit for excellent har-
monic suppression and a ducted forced-air
cooling system using a centrifugal blower for
quiet, cool operation. But, *‘gigantic size™?
Mot exactly. Thanks to a separate power
supply, the Titan RF deck is a relative
lightweight that takes up about as much bench
space as a transceiver.

Inside the RF Deck

One of the first things you notice upon
removing the RF deck lid is that the tubes are
so small for the performance they deliver.
Don’t let the looks fool vou; each 3CXE00A7
offers 800 W of plate dissipation. The tubes
are mounted on a 2-3/8-inch-high subchassis
afong the center of the rear wall of the
amplifier. The blower draws air through siots
in the sides of the cabinet and blows it directly
into the subchassis that supports the tubes.
The only way for the pressurized air to exit
is through slots cut directly below the tubes.
Neoprane chimneys direct the airflow through
the 3CX800A7 anode coelers, and duct the
warm air out screened holes in the cabinet top.

A tuned input circuit is used to provide best
linearity and drive characteristics. The input
circuitry is mounted on a PC board
underneath the subchassis that holds the
tubes. [nput band switching is accomplished
by a rotary switch that is mounted on the
board and driven by an extension shaft from
the main band switch. Another PC board for
the ALC and bias circuitry is also Jocated
under the tube subchassis. Access to these PC
boards and to the tube sockets is provided
through a panel on the bottom cover.

The band swiich, a heavy-duty three-
section ceramic model, offers eight positions,
There are two 160-ma positions, separate 75-
and 80-m positions, and one position each for
40, 20, 15 and 10 meters. The low bands rate
two positions each to switch in different
amounts of fixed loading capacitance for best
uperation over the entire band.

The tank circuit, a pi-L network on all
bands, features a 300-pF air-variable
capacitor for tuning and a 500-pF air variable
for loading. Various fixed-value, transmitting
type doorknob capacitors are switched in
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parallel with the loading capaciter for
operation on the different bands. An
additional 400 pF is switched in parallel with
the tuning capacitor for 160-m operation.
A somewhat unusual feature of the Titan
is that low-capacitance doorknob capacitors
are switched in serfes with the tuning capacitor
on 20, 15 and 10 meters to fower the overall
tuning capacitance. This is how Ten-Tec gets
around the “‘touchy funing”’ problems that
many amplifiers suffer on the higher bands
because the minimum capacitance of the
tuning capacitor is too high (which raises the

). The Titan’s tuning is as broad and smooth
on [Q meters as on the other bands.

The pi inductor for 40-10 meters is wound
from silver-plated, “-inch copper tubing. A
toroidal inductor is added for 160 and
75-80 meters. The L coil is a single, tapped
toroidal inducter.

As supplied from the factory, the Titan will
not aperate on 10 meters. If you send a copy
of your amateur license to Ten-Tee with the
warranty registration card, however, they will
send you a sheet showing how to make the
simple 10-meter modification. Basically, this

Ten-Tec Titan Modal 425 HF Linear Amplifier, Serial No. 00268

Manufacturer’s Claimed Specifications

Measurad in ARRL Lab

Frequency coverage: 1.8-2.0, 3.0-4.7, 5,0-8.0, 9.0-15.0,

1822 MHz (24-30 MHz for export model).

As specified.

Power output: 1500 W SSB or CW, 1000 W continuous

ATTY and SSTV.

Eirive power raquired: 80 W typical for 1500-W output.

See Table 1.
See Table 1.

Efficiency: 50-65%, depending on fraquency, drive level

and load.
Distortion: - 35 dB from 1-kW output level.

Harmonles and spuricus emissions: ~ 50 4B, typical.

Primary power requirements: 220-260 V ac at
20 A maximur.
Color: Gray.
Dimensions (height, width, depth):
Amplifier, 5.25 x 15.25 x 15in.
Power Supply, 8.25 x 13.4 x 1025 in.
Weight: amplifier, 17 Ib; power supply, 45 Ib,

See Table 1.
Not measurad.
See Fig 1.

As specifled.




Table 1
ARRL Laboratory Measurements

Ten-Tec Titan Model 425 HF Linear Amplifier, Serial No. 00268

Band  Plate Plate Power Drive
(MHz) Current Voltage Output Power
(A (v} (W) w)

1.5 1.2 2100 1500 59
35 105 2120 1500 6O
7.0 1.0 2200 1500 49
14 1.1 2150 1500 52
21 1.07 2150 1800 50
28 1.15 2150 15800 70

. (Output Power ~ Drive Powen
'Efficiency = Input Power

Efffciencyt
o)

input
SwWR

57
B4
66
61
63
58

[T N —

bbb
SEEATE

Fig 1—Worst-case spectral display of the Ten-
Tec Titan Model 425 WF linear amplitiet,
Power output 15 1500 W at 14 MHz. Horizontal
divisions are each 5 MHz; vertical divisions are
each 10 dB. All spurious and harmonic
emissions are at least 66 dB beiow the
fundamental output. The Titan meets all
currant FCC spectral purity requirements.

operation involves loosening collars on the
band-switch and loading-capacitor shafts and
shifting the position of mechanical stops that
limit the movement of these two controls.
Once the cover is removed, the whole
operation can be completed in less time than
it took vou to read this paragraph.

The review Titan was produced early in
1985, well before 24-MHz (12-m) band opera-
tion was authorized for amateurs. Qur review
model sort of worked on 12 meters with the
band switch in the 10-meter position. The per-
formance was far inferior to that on the other
bands, however. A call to Ten-Tec revealed
that a modification for improved 12-meter
operation is being built into all units currently
in preduction and that the factory would
retrofit our older unit without charge.

Control Circuitry

Ten-Tec has built some nice features into
the Titan to help protect your investment.
Most noticeable is the three-minute delay you
must endure while the 3CX800A7 heaters
warm up. During the warmup period, it’s im-
possible to place the Titan in the transmit
mode. You must stand by uatil the red waIT
light goes out and the green OPERATE light
comes oi. Although this delay might be
annoyiag, it’s absolutely necessary to prolong
the life of those expensive tubes.

When the cover is removed, a microswitch
cuis powes 10 the coil of the control refay that
energizes the power-transformer primary, and
a shorting bar falls across the high-voltage
connector, These two features make it dif-

ficult to hurt yourself if vou remove the cover
before making sure that the high voltage is
removed.

The front panel features two analog meters,
as well as two LED displays, to allow you to
monitor several parameters at once. The
meter on the left is a dedicated 1.5-A plate-
current meter. The meter on the right is a
multimeter that can be switched to display
grid current, plate voltage, forward power
and reflected power. In use, the forward- and
reflected-power meter readings closely tracked
those of a Bird Model 43 wattmeter.

Any analog meter movement is a bit slow
for accurately tracking voice peaks, so Ten-
Tec included a row of LEDs on the right side
of the front panel to dispfay peak output
power. Calibration points are 100, 500, 1000
and 1500 W, and we found the readings to
be 100 to 200 W higher than those recorded
on a Bird digital peak-reading wattmeter.
Nevertheless, this display i§:a useful feature,
and the flashing L.EDs are reassuring for
those operators who like to see the meters fly
on voice peaks.

The fourth indicator is the red OvERDRIVE
LED. This one lights up if you exceed the
120-mA, safe grid-current rating specified in
the manual. This feature is especially handy
on 83B because the analog meter is too slow
to track the peak grid current. The manual
is clear on use of the ovERDRIVE light: “If
this indicator is flashing under voice modula-
tion, regardless of what the grid current meter
reading indicates, reduce drive immediately.”

CW operators will like the Titan’s Q8K
feature. You can use the Titan in a 1500-W
full-break-in system if your exciter is up to
it. A Kilovac vacuum relay handles the out-
put RF switching chores, and a PC board full
of components sequences the TR switching
events in the proper order. To prevent damage
to the relay contacts from hot switching, pro-
tective circuitry senses the presence of RF on

the amplifier input and will not switch the TR -

relays if more than 100 mW is present.

Power Supply

A rather plain box houses the Titan power
supply. This unit is intended to reside, unseen,
under your operating beach. The front panel
is blank. The rear panel sports two fuse
holders, a ground lug, a short primary power
cord, and a multipin connector and a high-
voltage connector for interconnections to the
RF deck.

The power-supply interior is just as
businesslike. A 1.8-kVA CCS, tape-wound
Hypersil® power transformer dominates the
interior, Secondary windings include 13.5 V
for the 3CX800A7 filaments, 28 V for the
refays and control circuitry, and a high-

voltage winding switchable between 1370 V
and 1920 V for high- or low-voltage opera-
tion. The full-wave bridge rectifier for the
high-voltage supply, consisting of strings of
individual 1000-P1V devices, is contained on
a2 PC board along with most of the control
circuitry. Fiitering is accomplished by eight
400-pF, 450-V computer-grade electrolytics
connected in series for a total filter rating of
about 50 pF at 3.6 kV. The filter capacitors
and their bleeder resistors are mounted on the
power-supply PC board.

Ten-Tec included several protective features
of note, The power supply features a primary
interlock switch and a high-voltage shorting
bar, actuated by cover removal, identical to
those in the RF deck. The primary circuitry
incorporates resistors to limit the inrush surge
current through the diodes at turn on, as well
as a relay that automatically switches the pro-
tection out of the circuit after a short inter-
val. Following EIMAC recommendations,
Ten-Tec has included a 10-ohm, 25-W resistor
in series with the B+ line to limit current to
a safe value in case of a high-voltage short
circuit.

According to the front-panel meter, the
power supply delivers about 2450 V in the
high-voltage mode and about 1700 V in the
low-voltage mode under no-load conditions.
These drop to about 2150 V at 1500-W out-
put in the high-voltage position, and 1500 V
at 1000-W output in the low-voltage position.

‘The Titan Arrives

Our Titan arrived in three cartons—one
each for the RF deck, power supply and
power transformer. The transformer is
shipped separately to minimize the potential
for damage during handling. During initial
inspection, we found three problems with the
RF deck. When we first opened the box, we
noticed that the two plastic trim pieces that
inount on either side of the front panel had
broken off. In addition, neither of the ver-
nier drives for the output tuning or loading
capacitors worked properly. Both slipped and
exhibited excessive backlash, making
amplifier tening impossible. More serious, a
cover-off inspection revealed that 1.4, a
toroidal inductor in the output tank circuit,
was floating loose near the high-voltage
points. The head of one of the nylon serews
that secure L4 had broken, allowing the in-
ductor to come free from its mount, We
replaced the nylon screw with a brass screw;
problem solved! This experience reaffirms
that it’s good practice to look inside any
power amplifier or high-voltage power supply
before using it for the first time after ship-
ment. A problem such as we found could be
dangerous.

We contacted the selling dealer for warran-
ty repair information. We tound out that Ten-
Tec handles these repairs at the factory, so
we called for authorization and returned the
unit directly to them. They repaired the unit
without charge, and it has performed per-
fectly since then.

We believe that the problems we ex-
perienced were caused by rough handling
during shipment. Even so, the factory took
care of everything for us promptly and
without complaint. It’s easy to see why Ten-
Tec enjoys a reputation for exceptionally

good customer service!
Hookup

Installation of the power transformer takes
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less than half an hour. First, unpack the
power supply and unbolt the transformer
from its shipping container. Remove the 20
screws that secure the power-supply cover and
lift the cover off (this move takes a little
finesse to clear the lips an the bottom edge
of the cover). Clear the cabling out of the way
and lower the power transformer into the
power-supply case. Bolt the transformer in
place, join two sets of multipin connectors,
replace the top cover, and vou’re in business.

Ten-Tec supplies a 234-V, 20-A power
cable plug. An amplifier in this ¢lass draws
15-20 A from a 234-V line; at 117 V, the
requirement is a whopping 3040 Al Ac-
cordingly, the manual says that 117-V opera-
tion is rof recommended, and gives no infor-
mation on converting the power supply for
117-V use. Take the hint and run a 234-V,
20-A line to vour station before purchasing
an amplifier such as this.

Interconnecting the Titan with the rest of
the station is easy. Ten-Tec supplies all the
control cables. The manual offers several con-
figurations, depending on whether you want
to use conventional VOX or PTT operation,
CW QSK or fast VOX, or set up to switch
between these two keying options.

Operation

¥ enjoyed using the Titan during the 1985
fall operating season. In addition to routine
operating, 1 used it during the CQ World
Wide DX Contests, the ARRL November
Sweepstakes and the ARRL 10-Meter Con-
test. It was perfectly content loafing along at

New Products
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1500-W output on SSB or CW for hours at
a time. Tuning is exceptionally smooth, even
on 10 meters. As long as the procedure out-
lined in the manual is followed, tune-up is &
sRap.

The amplifier never complained under any
operating conditions. In fact, the first time
we tuned it up in the ARRL Lab for
measurements, we increased the drive too
quickly and accidentally drove the Titan to
more than 2000-W output into the dummy
load. It didn’t even flinch.

According to the manuat, the Titan is rated
for 1000-W continuous duty on RTTY and
83TV, Ten-Tec recommends using the low-
voltage power-supply sefting for best
efficiency. The hardest test [ put the amplifier
through was the Worked All Europe RTTY
Contest. During this event, I operated the
amplifier at between 700 and 1000 W for the
better part of a weekend. The Titan took on
this task without complaint, and kept on
working perfectly and efficiently long past the
point where lesser amplifiers would have
given up. Best of all, at this output power level
the drive required is only 40 to 50 W, so the
exciter ¢can run cool at half power,

Those CW operators who use QSK will en-
joy the Titan’s break-in capability. The review
amplifier proved to be a good match for a
Kenwood TS-9408 transceiver; 1 had no
problem making the two units QSK together.

There's one caveat: [t’s necessary to keep
an eye on the grid-current and the
OVERDRIVE indicator. As the manual ex-
plains, “1t is imperative that the RF drive

KILOVAC CORPORATION RELAY
CATALOG

[] Kilovac Corporation has published an
eight-page, condensed catalog on their ex-
panded line of high-voltage relays. A primary
feature of the catalog is the introduction of
a family of miniature ceramic vacuum relays.
Available in a variety of fail-safe and latching
configurations, the relays offer voltage isola-
tion to 1-kY dc and carry currents of 15-A
de or 60-Hz ac. .

‘The catalog contains applications notes,
specifications, product photographs and a
simple product-selection table. For your copy,
contact Kilovac Corporation, PO Box 4422,
Santa Barbara, CA 93103, tel 805-684-4560.
-—Pau! K. Pagel, NIFB

COMMUNICATIONS SPECIALISTS
$8-32 HB CTCSS ENCODER

[ This small encoder {(claimed to be the
smallest in the industry) measures only 0.15
® (L5 ¥ | in (HWD). The unit may be
programmmed for any of the 32 standard
subaudible tone frequencies by bridging
solder pads on the PC board. Price class: $30.
For more information, contact Communica-
tions Specialists, Inc., 426 West Taft Ave,
QOrange, CA 92665, tel 1-800-854-0547, or
714-998-3021 from California. A free catalog
is available on request.~-Paul K. Pagel, NIFB

power always be adjusted to a level ap-
propriate for the way the amplifier has been
tuned up. Grid current falls off rapidly when
drive is too low, and soars abruptly when
drive power is too high.”” This behavior is
characteristic of the 3CX800A7 and other
high-mu triodes. They offer legal-limit out-
put for relatively low drive levels, but the grid
is capable of dissipating only a few watts. It’s
highly unlikely that you’ll hurt the tubes with
excessive plate current, bui the grids are
another story. If yvou have a typical
transceiver capable of delivering 100 W
(almost twice the power required to drive the
Titan), vou must follow the manufacturer’s
tune-up instructions carefully and keep a
watchful eve on the grid-current meter,
Properly treated, these tubes could well last
vou for your entire amateur career. Mistreat
them, and in short order you'll be writing out
a check for more than $500 to vour favorite
tube supplier.

The Titan is a fine amplifier in every
respect. It is rugged and reliable, yet opera-
tion is smooth and easy—like a finely tuned
sports car. There is still plenty of reserve
horsepower, even when it’s operating at the
legal limit. Coupled with Ten-Tec’s out-
standing after-sale customer support, these
features make the Titan a serious contender
for your dollars if vou’re in the market for
a linear amptifier.

Price class: $2685. Manufacturer: Ten-Tec,
Inc., Highway 411 East, Sevierville, TN
37882, tel 615-453-7172.~Mark Wilson,
AA2Z 7




Hints and Kinks

Conducted By Bob Schetgen, KUTG
Assistant Technical Editor

KEYS AND KEYERS

Here are a few items especially for the CW
operaror. Most of us normally refer to the en-
tire mechanism of a paddie key with the ferm
“paddle.”’ This makes reference to the
various comtponents of the key difficult.
Therefore, I have adopted some restricted
definitions for these particular contributions.
The terms “key™ and “paddle key’’ refer to
the entire keying mechanism. “‘Paddle”
haowever, denotes the actual finger grips and
the arms to which they are attached. The
“armature™ is a semicircular piece of metal
to which the paddies, contacts and spring are
attached. There are two armatures (one for
dot and one for dash) on a key.

Incxpensive Paddle-Key Covers

[J I find that the thin plastic covers (about
44 inches square) used on plastic strawberry
and cherry-tomato baskets make excellent
covers for Bencher paddle keys. If you cut a
slot it one side to fit over the paddles, you
need not remove the cover to operate.—Dick
Randall, K6ARE, Livermare, California

£ Dust—the enemy of all precision electronic
equipment. For those operators who use pad-
dle keys, a small plastic bag is a fine way to
keep dust off the key. Slip the complete key
into the bag. For added convenience, leave
the paddles exposed; this keeps the key
covered, and the cover need not be removed
to operate. Plastic bags are made in various
sizes. I prefer soft-textured plastic bags for
use as key covets,.—Paud Smolarz, WAZHY'Y,
Rego Park, New York

A Modification for HAL “FYO0O" and Some
Bencher Keys that Prevents Accidental
Paddle Dislocation

[} Both the HAL “FYQ’* and Bencher BY-1
and BY-2 keys are variations of the same basic
paddle-key design. They are excellent keys but
have one major shortcoming: They tend to
fly apart if bumped the wrong way. That is,
if a paddle is moved in a direction contrary
to normal keying, the armature of that pad-
dle can swing free of two of its three point-
contact bearings. The operator must then
carefully reposition the armature on the
bearings.

Bencher solved this problem in later units
by drilling a hole in each moving armature.
Through each of these holes they pass a small
screw that threads into holes in the armature
support {the piece resembling a very thick cir-
cular washer). The holes in the moving ar-
matures are large enough to permit the screw
body to pass through without contacting the
armatures. When the paddles are bumped,
however, the armatures dislodge only slight-
ly before they come Into contact with the
screw heads, which limit further travel and
keep things from flying apart.

Once I saw this clever solution, I looked
for some way to apply this concept to my old
HAL key. I was very reluctant to drill even
small holes in the armatures of my HAL key,
however, as this might weaken them. Hole
alignment might also be a problem, so I
iooked for another method to accomplish my

Fig 1-——A Bencher paddle keyer with a no. 632
screw placed per WEXW's modification. (This
kev Is showrn for reference only. It is from the
ARRL lab and already has armature-retaining
screws—the lowest screw on the face of each
armature. Ona paddle has been removed so
that the new screw can be more easily seen.)

goal. It occurred to me that a serew mounted
vertically, directly opposite the needle-bearing
points and tapped into the key base, would
accomplish this by restricting the armature
movement. This proved true, and the
modification is a complete success.

To begin the modification, hold a no. 6-32-
% 1¥-inch screw tightly against the paddie
side of both armatures at the center (near the
bearing points; see Fig 1). With the screw con-
tacting the base plate, give the screw a very
light tap with a hammer to mark the base-
plate surface for drilling. Remove the spring
and armatures from the key. Do not drifl
exactly in the center of the screw mork, as the
screw would then bind against the armatures,
but rather offset the drill to the outer radius
of the mark to provide clearance between the
armafures and screw. Drill a no. 35
{0.110-inch) hole in the key base and tap (no.
6-32) it to a depth of 3/8 inch. After re-
mounting the spring and armatures, thread
the screw into the hole. On my key, the ar-
matures still had a slight tendency to dislodge
at the tops by displacing the screw, laterally.
This was resolved by threading a small spacer
up under the screw head, where the larger
diameter of the spacer blocks forward move-
ment of the armatures completely. A single
no, 6-32 hex nut under the screw head would
also be adequate. After mounting the screw, it
may be necessary to bend it slightly for exact
alignment at the armature top.

I do not have an early Bencher key for in--

spection. The Bencher and HAL are so
similar, however, that this modification, or
a slight variation, should be applicable to
Bencher as well as HAL keys.—Robert G.
Wheaton, WSXW, San Antonio, Texas

Reed-Relay Keying
for the Accu-Keyer
[ Several years ago, I built the Accu-Keyer.!
As it has served me well, there is no way that

I would part with it. So, when I replaced my
Kenwood Twins with one of the new solid-

Y. M. Garrgtt, “The WB4VVF Accu-Keyer,"
Aug 1973 QST, pp 19-23.
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Fig 2—The output stage of the Accu-Keyer
with a reed relay added for keying transmitters
with either negative or positive keying logic.
For complete details of the Accu-Keyer, see
the reference in note 1.

state transceivers that uses a positive keying
voltage, some keyer changes were needed.

The Accu-Keyer is designed to key negative
voltage only. The options available included
changing the final keying stage, adding an in-
verter, or adding a complete separate stage,
None of these suited me as possible Field Day
use of the kever meant that it should be
capable of keying both negative and positive
voltages. It would be undesirable to provide
separate outputs for each keying logic as Mur-
phy has a way of crossing things up. Fig 2
shows my solution. Total cost of the
modification is less than 32, and the time
required is less than one-half hour.

I merely replaced the 470-Q resistor in the
emitter lead of the output transistor with the
winding of a reed relay. The collector of the
transistor is then grounded. Coil resistance of
the Radio Shack no. 275-228 relay is 180 12,2
This allows a current of 28 mA to flow (the
transistor can handle more than half an
ampere}). Drain on the power supply is
minimal. The relay contacts are wired in
parallel to minimize the effects of contact
bounce. The relay contact rating is 10 volt-
amperes at 200 V, maximum. This circuit
modification works fine for me, however, 1
am not capable of testing it at more than

*The cumrent Radio Shack cafalog does not
list this relay. It does list no. 275-232, which
Is a 5V do, “low cumrent” relay with 1-A,
125V ac contacts. No, 275.232 shouid be
suitable for mast transmitters. Digi-Key
Corporation, PO Box 677, Thief River Falls,
MN 58701, carrles saveral reed relays that
should be suitable, In particular, no. 2627-ND
is a 5V dc relay that can swlich up to
300V de or 2 A (50 W maximum).
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about 25 WPM.—PDavid £ Warnick,
WAIMKB, Spring Grove, Pennsylvania

An Accn-Keyer Using LS’ Series ICs

711 just finished assembling the WB4VVF
Accu-Keyer. This is by far the best kever in
my experience. I did not know how bad my
sending was until T tried the automatic-
character-space feature.

My version of the keyer uses low-power
Schottky (LS) ICs. The required changes are
minor, while the current consumption is about
20% of that with standard TTI. parts. A

simple plug-mounted de supply from Jameco.

is adequate to power the LS version. The cir-
cuit changes are as follows:

1) The SET lines (pins 4} of U4A and USA
must be connected to +35-V de, which is
available at pin 14 of each IC.

2) 220 pull-up (to + 5-V dc) resistors are
needed at U1A, pin 1; U2C, pin9; UTB, pin
5 and USB, pin 13,

These changes are needed as unused LS inputs
float in the linear regiomn.

it should be possible to make similar
changes in the memory circuits, The 15123
will require component changes to preserve
the timing relationships. The LS90 may be
hard to find as it wasn’t often used in industry
(because of the odd supply pinouts).—Steve
Lund, WABLLY, Sante Rosa, California

A POOR HAM'S COR AND TIMER
CIRCUIT

{1 While trving to put a 10-m remote-base
station on the air using some less-than-state-
of-the-art, middle-1950s, vacuum-tube base
stations, | needed a COR (cartier-operated
relay) and timer circuit. During a search
through old Motorola and General Electric
manuals of that thoriated-tungsten era, 1
found a circuit that used vacuum tubes, but
it called for a relay costing nearly 360! [ am
basically cheap and thought that there had to
be a better (not to mention cheaper) way.
After some experimental work, [ arrived at
a design that incorporates the following
features:

* Pasy construction—with available parts

» Compatibility with either vacuum-tube or

solid-state gear

* Built-in variable-length fimer

* Automatic timer reset

s No timer reset until carrier drops

* [ow current drain

e Adjustable threshold level

* Wide supply-voltage range

e Costs less than $10

The circuit uses only two 1Cs and one tran-
sistor to accomplish all of this. The heart of
the unit is a LM339 Quad Comparator. Only
two of the four comparators are actually
used. Fig 3 is a schematic of the COR circuit.

Circuit Operation

A very small portion of the voltage from
my l0-m-receiver squelch circuit is sampled
across R1 and R2. The sample is fed (via the
wiper on R2), to pins 4 and 10 of the LM339,
Those pins are the inverting inputs of two dif-
ferent comparators. R3 and R4, which are
connected to pins $ and 11 set the reference
level at which the comparators toggle. The
values given are correct for my 1959 Motorola
“Compa Base Station.”” You may need to
juggle the values to get reliable operation with
another radio. When a carrier appears and
drives the squeich switch into conduction,

40 G5T=

both comparators toggle, driving pins 2 and
13 low. When this occurs, two things happen:
(13 U1B turns Q1 off, allowing the voltage at
pin 4 RESET) of the NE3S33 to approach the
supply voltage and (2) UlA triggers the "335
(pin 2) via the differential network (C1 and
R7. Once triggered, the timer instantly
discharges C3 and drives the gutput (pin 3)
high, pulling in the relay. The relay remains
on unfil either: the voltage at pins 6 and 7 of
the *555 reaches approximately 35 of the value
of the voltage on pin § (time out) or pin 4
(RESETYi$ driven low. The NES55 is reset only
when the signal from the receiver disappears,
causing the comparators 1o again toggle and
turn Q1 on. This feature is important so that,
once time out has occurred, the timer cannot
be retriggered until the signal disappears and
then returns. The diode (D) across the relay
serves to protect the NE5S55 while the relay
is in transit from on to off.

Construction

t highly recommend use of a regulated
power supply so there will be no voltage varia-
tions on either the comparators or the timer.
Use a low current relay, as the *355 output
is limited to around 200 mA. Also, use a
quality tantalum capacitor for C3: An
electrolytic of that value would have too much
ieakage current for this circuit. The values
shown give a time constant of about 2%
minutes. [f you desire a different time
constant use the formula:
T=RY « C3 x L1 (Eq 2)
where

R is in megohms

C is in microfarads

T is in seconds

Construction details are left to the in-
dividual builder. ! built my circuit on one of
the experimenter’s boards sold by Radio
Shack®. The LM339, NESSS, 2N2222 and
most of the other parts are also available at
Radio Shack. No particular cantion is needed
during construction. Simply observe the
polarity of C3 and the power suppiy.

After the circuit is assembled, check for
solder bridges, and apply de power (5 to
5 V). If you want to check the timer, observe
a clock or watch and momentarily short pin
1 to pin 2 of the *555. The relay should puil
in and remain that way until the *555 times
out. Attach the unit to your receiver and ad-
just R2 until the relay just drops out. If you
have access to a calibrated signal generator,
you may juggle R1, R2, R3 and/or R4 to
achieve the toggle point you desire. in my par-
ticular unit, however, the COR toggles just
as the squelch opens {(when the receiver
scquelch is set to just barely past the threshold).
The CCR is adjustable from about 0.15 gV
input to about 0.35 uV input, (20-dB quieting
is about 0.22 ¢V in my receiver.)

The complete circuit has been in daily
operation on the WAGMBP remote base for
nearly a year now with not one failure. After
installing it, I did make one small change. The
spike created when the relay released
sometimes toggled the comparators. This was
corrected by using a well-regulated supply and
generously by-passing both 1Cs.

it is aiways fun to build something from
‘*scratch’ and make it work, especially if you
get exactly what vou want and save money
to boot! Ef you're like me, you can find nearly
all the necessary items for this project in your
junk box. Even if you purchase everything
new, the cost shouldn’t exceed $10.—Jerry D.
Arnold, WAGMBP/9, Terre Haute, Indiana
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TVI MYSTERY SOLVED

[J Recently, I purchased a new HF linear
amplifier. When operating the amplifier on
14 MHz, my signal caused TVI of the “screen
is blank’’ type on Channei 2. To eliminate the
TVI, Iinstalled a high-pass TVI filter on the
TV tuner. It had no effect. Using a second
low-pass filter on the rig produced similar
results. I then placed a 75-ohm termination
on the TV antenna input. ‘This resulted in a
snowy, no-picture screen with little indication
of interference. That indicated that whatever
the source of the interference, it was coming
in through the antenna connection of the TV
set.

For several weeks, I looked for some
nonlinear device external to the TV and HF
equipment that might be the source of the
problem. Finally, I took a close lock at my
other radio equipment. I noticed that the S
meter on one of my 2-meter rigs would move
upscale when the HF amplifier was being
used. The squelch did not open, but the S
meter would indicate from 82 {0 8% + 10dB
depending on the orfentation of the HF heam
versus that of the 2-meter beam. Dis-
connecting the antenna cable from the 2-meter
rig immediately eliminated the TVI on all the
TV sets in the house, including those not
equipped with a TVI filter.

The 2-meter rig causing the problem is an
TCOM 25A, Another rig connected to a ver-
tical antenna on the same tower as the Yagi
serving the IC-25A. showed no S-meter indica-
tion and caused no TVI. Installation of a
standard *“TV type’’ high-pass filter (I use a
Drake TV-75HP that is no longer sold) in the
coaxial lead to the IC-25A eliminated afl
traces of TVI and permitted normal operation
of the transceiver, Loss at 144 MHz through
the TVI filter was measured at 0.6 dB.
Perhaps this information will save someone
else a lot of work.—Joe Mehaffey, K4IHP,
6950 Hunter’s Knoll, Atlarta, GA 30328

CAT AND THE IBM PC Jr

[1 When I read “A CAT Control System*’
in QST, I knew 1 had to try to link my Yaesu
FT-757 to my PC JIr.* There were some
modifications that had to be made. Since [
am a novice programmer, I contacted two
friends, Bob Pierlott, WE4J, and George
Fryer, KI4KK, who put their heads together.
The resulting program works great!? I have
not tried using this program with any other
computer, but I understand it will work with
any IBM PC and the Yaesu FT-757
transceiver,

The PC Jr does not use a standard DB-25
connector for the RS-232-C port, and the
Yaesu FT-757 does not use a commonly
available miniature Molex-type plug for the

K. W. Strom, “A CAT Control System,” QST,
Got 1985, p 38, ) .

*A program listing 18 available for $1 and a
large 5ABE. Address your Inquiry to tha
Technical Department Secretary and specify
the IBM PC Jr/CAT Control Program.

EXT CTNL jack. 1 sifted through computer
parts at a local hamfest and was able to find
connectors similar to those I needed, although
I had to shave the plugs to make them fit
properly. Modifying an existing IDC
(insulation-displacement connection) plug
may be a less-expensive aiternative to purchas-
ing the IBM plug (P/N 860026); it costs $25.
I have learned that the proper Molex-type
connectors can be purchased from Yaesu for
less than $1.

I constructed and use the interface shown
in Fig 5B of the original article. This is a fun
project! It doesn’t cost much, and it works
well.—C. Roy Morris, Jr, WAWFB, 2214
Beverly Dr, Charlotre, NC 28207

[] The article, “A CAT Conirol System™ by
Kjell W. Strom [see Feedback—Ed.] was
helpful when I connected my Yaesu
FT-757GX transceiver to my Atari
computer—with but one exception. The
documentation [ received from Yaesu
specifies the use of one stop bit, whereas the
article specifies the use of fwo stop bits. After
hours of frustrated programming, I noticed
the discrepancy. The verdict: My program
works every time with one stop bit, but only
intermittently with two stop bits.—Richard
Myers, 31 6th St, Box 274, Dacono, CO 80514

MORE ON TELEPHONE RFI

fd Telephone RFI occurs when RF is picked
up by the telephone line and rectified by the
transmitter (microphone). Some of the RFT
cures I've seen given are adequate, but they
are not economical.

The best way to eliminate telephone RFI
is to prevent the RF from reaching the
telephone transmitter. AT&T’s Z100A filter
does the job, but two ferrite beads will do just
as well. The ferrite beads should be placed in-
side the telephone where the line enters the
instrement. Occasionally, when the RF field
is strong, it is necessary to put two ferrite
beads on each side of the line. 'The beauty of
this solution is that ferrite beads are readily
availabie at hamfests for as litile as ten cents
each.—Robert F. Imhof, AG2K, 203 Isle Dr,
Port Richey, FL 33568

MIXERS WITH MUSCLE

(J When I read Doug DeMaw’s article on
receiver mixers, | was taken aback by the
third-order intercept figures for the power
FET mixer circuit.’ However, I could not help
but take notice of the component cost and
power requirements of such a circuit. I began
to think of ways to improve the performance
of the more common and economical singly-
balanced dual-gate FET mixer. Before long,
I found myself pondering the sterling article
written by W, K., Squires in 1963.*

D, peMaw and G Gollins, "Modern Recelver
Mixers for High Dynamic Hange,” QST
Jan 1881, p 19.

“W. K. Bquirses, “A New Approach to Receiver
Front-End Design,” QST. Sep 1963, p 31.

In his article, Squires described a high-
performance mixer that used a single 7360
beam-deflection tube. This circuit was used
as the heart of the Squires-Sanders SS-1R
receiver. The ‘*‘desense’ and cross-
modulation characteristics of this mixer were
superlative; I doubt any commercially made
amateur receiver on the market today couid
match the 58-1R. To be sure, no amateur
receiver could do so in 1963.

T am not about to advacate a return to the
7360. Instead, | present an idea that arose
from one of the seminal peints made in the
Squires article. 1t will be up to others to put
the idea to the test; I have neither the time
nor the equipment for such an undertaking.
I can assure you, however, that the task in
question is quite simple.

One of the key points made in the Squires
article pertained to how the L.O energy and
RF signals are fed into a 7360 mixer. The trick
was to use balanced 1.0 injection for the
deflection electrodes while applying an un-
baianced RF signal to the signal grid. Thus,
the circuit becomes a highly linear push-pull
device. Linearity, of course, is the key to
mixer performance.

A singly balanced mixer is shown in Fig 28
on page §8-17 of the /98¢ ARRL Handbook.
The LO signal is applied unbaifanced to the
control gate, and the signal is applied to the
signal gate balanced. My idea is this: Flip-flop
that arrangement to see how the third-order
performance is affected. Substitution of
3N211s for the 40673s might be considered.
Protection diodes just might compromise
linearity.

I am of the opinion that we need to get
away from multiple [Fs and RF *“*front ends*’
in our receivers. An economical high-
performance mixer with low power re-
quirements would allow us to do just that. 1
shall be grateful to anyone for calling to my
attention any flaws that are found with this
idea.—Mutt George Erickson, WA4WAX,
1482 Oxford Rd, Ailania, GA 30307

SUPER DUPER PRINTER

(.1 Mr. Allison is to be congratulated for his
fine job in producing *“The Super Duper’’ and
sharing it with the Amateur Radio com-
munity. | did, however, experience some
difficulty getting the print option to work
correctly. The published code printed only
one entry per page followed by a form fead,
a boon for paper merchants! 1 offer the code
of Fig 1 as an alternative. The revised code:
{1} Prints all items in the present list and prints
a space each time a different band is en-
countered, and (2) prints page numbers at the
bottom of each page, issues a form feed and
reprints the page headers.

I compiled the program using the
IBM/Microsoft BASEC Compiler and while
the program executes faster, the additionat
memory required by the compiler run-time
package severely limits the amount of free
memory. After only 30 entries, free memory
is only about 43%. [t seems the amount of
free memory after program compilation is
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2868 H = 44: K = 44

2974 MEXT_T

2865 PA = §
2878 FORI = g TO C - 1
2875 IF I = ﬁ THEN GOTO 293g

» Q$(I + 1, 7) THEN LPRINT: H = E - 1

288y IF (B / K -~ INT {5 / E}) > .J¢ddf@l THEN GOTO 2958
THEADER/FEED CONTROL
2894 REM *+* PACE HEADER SUBROUTINE *&#
2914 H = 55: K = 55
LINES PER PAGE
2928 LPRINT: LPRINT: LPRINT " "," ","
CHRS(12)
2938 GOSUB 3418
2948 PA = PA + 1
2950 GOSUB 38498
2968 IF 9$(I,7) <
TBAND SEPRRATION
2965 H=f=-1

'LINES ON FIRST PAGE

*INITIALIZE NUMBER OF

PAGE ";PA:LPRINT

Fig 1—Super Duper print formattar,

only about I3 kbytes. [ suggest that users with
compilers such as BetterBASIC®, which are
not limited to using 64 kbytes of memory, give
compilation a try.—John A. Scott, KABFSM,
2300 Clawson Ave, Roval Qak, MT 48073

CHOKING RF

{71 Antenna construction and experimentation
can sometimes be very confusing, with
measurements vielding results that change and
do not seem to make sense. Most amateurs
use an SWR indicator or perhaps a noise
bridge, both of which generally provide useful
data for HF-antenna measuremnents, There is
one situation, however, that will result in
sneaningless readings from either device, that
being when the outer shield of the coaxial
transmission line becomes part of the anten-
na system. The ARRL Antenng Book® ad-
dresses the problem of parallel currents, but
it is useful to look at a specific problem and
its solution.

My antenna is a 20-meter vertical ground
plane, consisting of a quarter-wave vertical
radiator mounted at the peak of the roof.
Four radials, each a quarter wavelength long,
tun out from the base of the antenna along
the roof. A short length of coax connects the
antenna to the radio equipment on the top
floor, immediately beneath the ground-plane
system.

Two major problems I encountered were
constantly changing SWR-meter (or noise-
bridge) readings and lots of RF in the shack,
creating a hot chassis, microphone and so on.
Several attempts to detune the transmission
line by using different line lengths had no ef-
fect on the problem of RF in the shack.
Changing the transmission-line length did,
however, have an effect on the SWR readings.
The clincher occurred when I observed that
the SWR readings changed when the head-
phones were plugged into the rig! Finally, 1
realized that the outer shield of the
transmission line was contributing to the com-
pasite load, made up of the shieid and the
antenna itseff. Further, all of my radio
equipment—SWR meter, linear amplifier,
coaxial cable jumpers, even the headphones
and microphones—would add to the total
length when connected.

One might think that a good ground con-
nection would solve the problems, but a good

5The ARRL Antenna Book, G. Hall, ed. {Newington:

ARRL, 1982) p 5-6.

earth ground is hard to obtain from the third
floor of a house. Turning to The Anfenna
Book, the solution became obvious. A por-
tion of the coaxial transmission line was
wound inte an RF choke, 5 turns, approxi-
mately 6 inches in diameter—right at the base
of the antenna. The addition of the choke
cured both problems completely.

Mot every ham is fortunate enough to have
a classic antenna system, be it a beam high
up on 2 tower or a dipole in the clear. As more
of us are forced into situations that require
unusual antennas, unique problems will arise.
A review of the basics of antenna theory, and
how it fits into your specific installation, wiil
usually provide the solution. { hope sharing
my experience wilt help someone else.—Scolt
M. Hower, K7KQ, 506 Sugarlend Run Dr,
Sterling, VA 22170

HELICAL ANTENNA BEAMWIDTH

{71 I noticed an error in the otherwise excellent
article, ““The Basic Helical Beam.’*® On page
25, the beamwidth is given as

Beamwidth = — 1> _ degrees  (Eq 1)
Gy
where
G, = circumference in free-space
wavelengths
8, = spacing between turns in free-space
wavelengths
n = number of turns of helix

Referring to Kraus, you will find that this is
the expression for the beamwidth to the first
nulls (in the radiation pattern}.” The
“normal’’ definition of beamwidth for both
commercial and amateur purposes is beam-
width to the half-power points of the radia-
tion pattern. This is given by Kraus as

Beamwidth = 52____ degrees

(:k‘ HSA
This definition is more consistent with that
found in other technical literature and should
Jdead to less confusion on the part of those
using Mr. DeMaw's article.—Domenic M.
Mallozzi, NIDM, 26 Carey Ave, Apt 8,
Watertown, MA 02172

(Eq 2)

‘D, DeMaw, “The Basic Helical Beam” QST
Nov 1965, p 20.
. 1&(51'03;43, Anrennas (New York: McGraw-Hill,

MORE VOLTS—NC CHIRP

[l Chirping signals take first place in the
number of QO (Official Observer) notices
sent to Amateur Radio operators, A large
number of these hams are operating modern
commercial equipment. Why, then, are these
notices necessary?

My own experience has shown that the
117-V power line at my jocation was the cause
of a badly chirping CW signal; the line-
voltage regulation is poor. Taking a hint from
The ARRL Handbook, 1 switched to the use
of the 234-V line. This change fixed the
problem.—- William J. Christman, W9TT, 624
Prospect Ave, Barrington, IL 60010

EASY DOES IT

IJ To understand the problem presented in
“Simple Conversion of Complex Networks,
it is certainly worthwhile to go through a
complete derivation of the series-to-parallel
conversion of RX circuits.! But for everyday
use, three easily remembered expressions do
the same job.

Since both series and parallel forms have
the same

Q=2 (Eq 3)
s

Ry = Ry(Q% + D) (Bq 4)

Xp = & (Eq 5)

—Harry R. Hyder, W7IV, 1638 W Inverness
Dr, Tempe, AZ 85282

*B. Schetgel

“Simple Conversion of Gomplex
Networl 5

' QST, Nov 1985, p 41. [ 120

Feedback

CATTY LITTER

[ Several program lines are missing from Fig
6 of “A CAT Control System,’”” Oct 1985
QOST. There are also two program lines that
require alteration. These corrections are:

LB AH
1855
1314
LTS

GOSUB 17Ef

REM * ALT.: 1B5F CLS: PRINT a;" MEz"

GOSUB 178K

REM HEX/DEC & QUTPDT

171 AS = MIDS (BTR$ {A), 2)

1728 TP A = INT (A) THEN A§ = &% + ",7
736 A$ = "PEO" + A§ + "ApAEE"

1748 POR 1 = 1 TO LEN {A§}

1758 DP$ = MIDS (A%, I, L)

1768 IF DP$ = "." THEN DP = It GOTO 188f
1778 HEXT

1 In “Build a Homemade Signal
(Jenerator” (Jan 1986 ST, p 40} the
ascillator circuit of Fig 2 is a Hartley, not a
“tapped-coil Colpitts oscillator™” as described
in the texi. Thanks to Mason A. Logan,
K4MT, for bringing this to our attention.
7 In ““Untangling Upgrade Math”
(Feb 1986 ST, p 40) the correct answer
in the third line of Eq 2, column two, is
0.0356 x 108, BIFE



Throw Away Your Pencil!

Whether it be to build operating confidence, to prepare for
an exam or just for personal satisfaction, most amateurs want to
increase their code speed. Here’'s one ham’s method.

bands at 14 or 15 words per minute?

Does 18 WPM push vou? Would
you upgrade to Extra if you could crack
20 WPM? Well, you can do it if you are
willing to try breaking out of the slow-code
strait jacket.

Until recently, 1 was hard pressed to copy
18 WPM. Today I'm copying 35 WPM,
cold turkey. A veteran ham showed me the
way.

Pl never forget the QSO that turned me
around. The earphones were tight against
my ears. ] grabbed another pencil. The lead
smoked across the last sheet of the tablet.
18 WPM was crowding me.

“By the way, Mel . _.*’ Pete went on as
I came to the end of the sheet.

The break-in was working, so | leaned
on the key for a short string of dits.

“Wait one, Pete, while I get more
paper.”’

As I rose from the chair to look for
another tablet, 1 heard Pete’s signal coming
from the earphones. He was laughing.

I jerked open the cabinet, grabbed two
tablets and returned to the desk., Wiping
the sweat from my fingers, I touched the
paddle.

“*Okay now, Pete. Have paper.””

““Mel,” he replied. 1 copied my name
easily. *“Would you like to be able to copy
faster?” I could feel the blood rush. At 18
WPM I thought 1 was afready blistering the
frequency. Yet after 28 years of Amateur

D © you stumblebum through the code

By Melvin Broaddus, KELJE

573 East Fremont
Frasno, CA 93710

Radio—I was ashamed to admit—I had
failed to break 20 WPM, though I had
often tried.

I put down the pencil and swallowed
hard. Touching the paddle gently, 1 sent
one word: ““Yes,”” His message came back
like a shot.

“Throw away your pencil.”

*“What does he mean?’’ 1 wondered.
“‘How can I copy without the pencil?*’

““Mel,” Pete’s signal filled my ear-
phones, “*do you copy?”’

“Yes,”’ T answered, ““but I don’t under-
stand.””

Again the code filled the phones:
“Throw away your pencil. Now!"

My pulse quickened. He was serious!
Hand shaking, heartbeat in the paddle, 1
tapped out, ““Okay, Pete, you're asking a
lot of me. But 'l try it.”

I closed my eyes, put down the pencil and
held my hands against the phones.

When it was all over, I walked out of the
shack feeling nine feet tall.

Walking into the kitchen, I stammered
to my wife and kids that their old man had
chewed the rag for an hour without
touching a pencil, an accomplishment I had
thought impossible. My I2-year-old son
was impressed.

“Gee, Dad, you can do everything!’’ he
said. 1 don’t know if he understood just
what 1 had accomplished.

Twelve weeks later, hog-wild and crazy
for CW, I copied 35 WPM, hands down.

I'm only embarrassed that I had not done
this fong ago.

Your Turn

If you are still pencil-bound and wonder-
ing how you can get started, [ can give you
this answer: Throw away the pencil and
start listening to the signals as if it were just
another way of speaking.

First, seek out strong, well-fisted
signals—preferably from a keyboard—
being sent at two or three words below your
ceiling. (I recommend copying the
keyboard signals whenever you can. When
starting out, you need their precision
spacing, character formation and timing.)
Once you have located a signal, fasten onto
it like a leech. If it helps, put your elbows
on the desk and close your eyes while the
dits and dahs dance in your head.

The trick is to concentraie intently. If
you are doing it right, it"ll nearly suck you
dry after the first two or three hours. In
four or five weeks, however, after you've
developed the technique, you won’t have
to concentrate so hard. Believe me, it gets
easier and eventually becomes second
nature—just like listening to a voice.

It’s hard to describe, but with constant
practice you can soon learn to flash the
words onto the mind’s screen, so to speak.
Try visualizing each letter (eves closed) as
if they were printing on your inner evelids.
Rather than siavishly writing out each
character, as though engraving it in stone,
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let your mind focus on each character.
With practice, your mind will print it out
for you.

What you’ll hear in the beginning, as the
really good CW ops have toid us for vears,
are short words like the, an, for, rig, name,
watts. You’ll also begin to pick out prefixes
and suftixes on longer words: con-, pro-,
-ine, -ing. They will jump out at you.

What you're doing is training yourself
to comprehend words and parts of words
vather than single characters. That’s the
secret. The best CW operators have used
this technique for vears. However, this
frechand method won’t work on ciphers,
random groups, or the like. Nor is it recom-
mended for Novice class licensees who are
still struggling with basic character
recognition at very slow speeds. [A note of
caution: No matter what your proficiency
while copying in your head, there are times
when copying on paper is the preferable
imethod, such as when handling emergency
traffic.—Ed.]

Working Up the Speed

If things are going right, by the second
week your eves may look like two burnt
holes, but you'Hl have a new skill and be
on your way to mastery of 20-WPM code.

Now you are ready for some bold transmis-

sions. 1 mean you must get into some
ragchews. Simply copying someone else’s
S0, helpful as that is, will not generate
the pressure you need for fast speed gains.

On the other hand, the white-knuckle
pressure of hands-free ragchewing will

Strays -u*

CALL FOR
ARTICLES

(7 Is vour station prepared to run on
emergency power sources? What source or
sources of natural power are you using?
Why not share your experiences with other
veaders of QS7? Put your thoughis on
paper and send your manuscript to Paul K.
Pagel, N1FB, Senior Assistant Technical
Editor, ARRL, 225 Main St, Newington,
CT 06111

QST TECHNICAL

ST congratulates. . .

{71 Steve Affens, K3ISA, of Olney,
Maryland, on being chosen Cameraman of
the Year in the 43rd annual White House
News Photographers Association
competition.

[] Robert Smithwick, We6JZU, former
Vice Director of the Pacific Division, on
being elected President of the Board of
Trustees of the Foothill-De Anza Com-
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'Four Steps to Increasing Code Speed

1) Put down that pencil
| 2) Concentrate intently (your brain can
. take It} '
3 Copy the best signals, especially
kevboards

4) Ragehew, hands-tree {remetmber to
increase WPM)

drive up your speed like a rocket, as it did
in my case. (If you get in over your head,
you can always resort to the pencil.) But
try not to use anything more than you ab-
solutely have to—just brief notes from
which to prepare replies.

When you're ready to take the plunge,
pick out a keyboard ‘‘musician’’ sending
at a speed that you estimate as three or four
words below vour best. Call himm. As he
responds, concentraie intently on his CW;
you should be able to comprehend 60 to 70
percent of the message without writing it
down. After about 20 minutes, if you
haven’t fainted, request a speed increase of
2 WPM; the kevboard ops will generally
be happy to oblige.

if 20 WPM is close to vour limit, the
veins may be standing out on your neck,
but keep the pressure on. The idea is to

"advance to a speed higher by five words or

munity College District for 1986,

[ the following radio amateurs on
60 vears as ARRL members:

s BEdmond A. Lar Rieu, W6BEM, of
Sacramento, California

* Francis Walton, WOACU, of
Browning, 1llinois

I would like to get in touch with...

[J anyone in the Minneapolis-St Paul or
five-state area with a Time Domain Reflec-
tometer that an amateur audio project
group could borrow for wire research.
Douglas Wright, 425 13th Ave N, Hopkins,
MN 55343.

[ apy hams who collect automobile
license plates. Charles Fregeau, NSHSR,
1222-A, Perry, Helena, AR 72342,

1 any former WW [l seagoing radio
operators who attended or graduated from
the LJSMS radio training school in Boston,
including forroer instructors and merchant
marine brasspounders. Send SASE to
Ralph Albers, W4ER, 5597 Seminary Rd,
Apt 2013 South, Falls Church, VA 22041,

more than your best. What I'm suggesting
is, of course, strenuous; but if you work
at it, in a few weeks vou will exceed
20 WPM.

Be sure to explain to your contact that
you are trying to increase your copy speed,
or he may be annoved if he discovers that
vou're not copying solidly at the speeds you
requested.

1'd like to pass along a sequence that
netted me a speed increase of 5 WPM in
one week:

1) For the first 20 minutes of ragchew,
copy at 3 WPM below your ceiling (vou’ll
probably copy 60 percent).

2) Copy at 3 WPM above vour ceiling
for 10 minutes (you'll ¢opy about 30
percent).

3) Copy at 5 WPM above your ceiling
for 5 minutes (vou'll copy about 20
percent).

4y Go back to starting speed for 10
minutes, then conclude chat.

5) Repeat steps 1-4 three times daily (or
more) for one week, for 21 hands-free
tagchews in one week.

If that works for you as well as it worked
for me, in seven days vour copy speed will
increase by 3 WPM or more.

Personal Satisfaction

Those who learn to copy in their heads
are likely to get a lot of satisfaction from
it, just as 1 did. Racing along at 30 WPM
or more while taking the Morse in the brain
is exhilarating. 1 found it—pardon the
expression—to be a heady experience. 5

] any former 574th-565th SAW BNS
radio, radar, maintenance and other
members. Angel Zaragoza, W6ZPR, 1571
Ninth 8t, San Bernardino, CA. 92411.

[ any radiomen who served on the U/SS
Appalachian. Contact B, C. Blodgett, Rte
1, Box 216, Mt Vernon, OR 97865,

I} any hams who are good, traditional
New Orleans jazz musicians. Richard
Weimer, WO9JVE, 3632 Holly Cir,
Indianapolis, IN 46227,

{1 anyone with information to help
troubleshoot a Swan TB-500 tribander
beam. Daniel Armstrong, W9ZVE/S, 1830
Carlyle Dr, Las Cruces, NM 88005.

[71 anyone with operating information for
an RSO low-pass filter manufactured by
Taylor Communications of Oantario.
Charles Marriott, NSESL, PO Box 919,
Space 540, Apache Junction, AZ 85217.

{1 anyone with information on connecting
a Macrotronics RM-1000 TU to an Atari
800. Jim Barnard, WA4GNW, 5513 Swift-
brook Cir, Raleigh, NC 27606.
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Conducted By David Newkirk, AKTM

e Rules for Digital Automatic Control

e League Says ‘“No’’ to 6-meter Eater

o Lxam Credit for Written Exam Elemenis?

Our New Spread-Spectrum Rules

When we go on the air with conventional AM
and FM emissions, the energy in each resul-
tant signal is concentrated narrowly around
a center frequency. Signal bandwidth usually
increases with information rate. The hassle
with such compact signals is that they’re quite
vuinerable to other similar signals at or near
the same center frequency, (We bet you've
already experienced somebody else calling
CQ, or the bleatings of a *“‘test pest,”” right
atop the station you're working, for example.)

Spread-spectrum signals don’t follow this
rule of concentrating signal energy around a
center frequency. Their bandwidth is not
necessarily tied to data rate, The idea behind
spread-spectrum work is the intentional
spreading of signal energy over such a wide
bandwidth that the signal’s energy isn't very
great at any one frequency for very long,
What's the point? Great immunity to non-
spread signals—like CW, SSB, RTTY—for
one thing, and little likelihood of “colfision’’
with other spread-spectrum signals spread ac-
cording to differing binary sequences. And
these techniques really work: Spectrum-
spreading is a popular antijamming technique
used by the military, for instance, because it’s
hard for anyone 10 interfere with a spread-
spectrum signal who doesn’t have its binary-
sequence ‘‘key."

Radio amateurs are going to have their shot
at spread-spectrum work as of June 1, 1986.
That's when the rule amendments specified
in FCC’s Report and Order in GEN Docket
81-414, “Amendment of Parts 2 and 97 of
the Commission's Rules and Regulations to
authorize spread-spectrum techniques in the
Amateur Radio Service,” go into effect.

FCC had some ticklish questions to address
in allowing us spread-spectrum operating
privileges. For instance, since one of the main
uses of spread-spectrum techniques has so far
been the Aiding of signals (implicit in the
antijamming use of spread-spectrum tech-
nigues by the military), we couldn’t just bring
up our spread-specirum rigs under present
rules without transgressing prohibitions
against use of codes and ciphers. FCC has
specified the methods to be used in amateur
spread-spectrum work closely enough so that
the Commission is assured of being able to
perform its monitoring and enforcement
duties even when an amateur spread-spectrum
station might be inaudible to those of us
listening with ‘‘conventional’’ receivers. We
will have to reaquaint ourselves with our old
friend the logbook; FCC wants complete
documentation of how and what we’ll be
doing.

There was also the concern that since
authorized spread-spectruim signals might ap-

pear as broadband noise, spread-spectrum
work should be limited to amateur bands of-
fering plenty of ““wide-open spaces’’ to keep
intraservice interference possibilities to a
minimum—especially while we're getting our
feet wet with the new techniques. FCC con-
curred, and limited spread-spectrum work to
bands 420 MHz and above.

We'll still have to identify our spread-
spectrum transmissions with rarrowbend

emissions, as FCC puts it, “*so that CW, SSB .

and/or narrow-band FM receivers, which
might be victims of interference, can receive
the station identification."* Frequencies used
for such 1Ds will have been chosen to
minimize interference to, while facilitating
identification by, other operators.

Right off, spread-spectrum work will be
limited to domestic communication (not in-
ternational work), as other national ad-
ministrations will have had to satisfy
themselves of the achievement of proper
safeguards against encryption and intraservice
interference before their amateurs jump into
the spread-spectrum swim.

This is really new ground for Amateur
Radio—so new, in fact, that we have a
number of decisions to make about exactly
how to go about spread-spectrum work in
ways guaranteeing station-to-station com-
patibility (see League Lines, December 1985
and January 1986 QST). FCC has not limited
our choice of spread-spectrum options so nar-
rowly that we can just press the button and
go, although the final rules imit spreading
methods to frequency hopping and direct
sequence only.

The new Fifth Edition of The FCC Rule
Book includes the following Part 97 changes.
As of June 1, 1986, Section 97.3 will include
a new paragraph (cc) as follows:

{cc) Spread spectrum transmission. An in-
formation bearing transmission in which in-
formation is conveyed by a modulated RF
carrier and where the bandwidth is
significantly widened, by means of a
spreading fumction, over that needed to
transmit the information alone.

Add a new Section 97.71 as follows:

Section 97,71 Spread spectrum
communications

(a} Subject to special conditions in
paragraphs (b) through (i) of this section,
amateur stations may employ spread spec-
trum transmissions to convey information
containing voice, teleprinter, facsimile,
television, signals for remote control of ob-
jects, computer programs, data, and other
communications including communication

protocol elements. Spread spectrum
transmissions must not be used for the pur-
pose of obscuring the meaning of, but only
to facilitate {ransmission.

(b) Spread spectrum transmissions are
authorized on amateur frequencies above
420 MHz.

() Statlons employing spread-spectrum
transmissions shall not cause harmful in-
terference to stations of good engineering
design employing other authorized emis-
stons specified in the table, Stations employ-
ing spread spectrum must also accept all in-
terference caused by stations of good
engineering design employing oiher
authorized emissions specified in the table.
(For the purposes of this subparagraph,
unintended triggering of carrier operated
repeaters is not considered to be harmful in-
terference. Nevertheless, spread spectrum
users should take reasonable steps to avoid
this situation from occurring.)

(d) Spread spectrum transmissions are
authorized for domestic radio communica-
tion only (communication between points
within areas where radio services are
regulated by the U.8. Federal Communica-
tions Commission}, except where special ar-
rangements have been made between the
United States and the administration of any
other country concerned.

(e) Cnly frequency hopping and direct se-
quence transmissions are authorized.
Hybrid spread-spectrum transmissions
(transmissions involving both spreading
techniques) are prohibited.

(1} Frequency hopping. The carrier is
modulated with unciphered information and
changes at fixed intervals under the direc-
tion of a high speed code sequence.

{2) Direct sequence. The information is
modulo-2 added to a high-speed code se-
quence. The combined information and
code are then used to modulate a RF car-
rier. The high speed code sequence
dominates the modulating function, and is
the direct cause of the wide spreading of the
transmitted signal.

(f) The only spreading sequences which
are authorized must be from the output of
one binary linear feedback shift register
{which may be implemented in hardware or
software).

(1) Only the following sets of connections
may be used:

Number of stages Taps used in

in shift register {eedback
7 [7.1]

13 3.4,3,1]

19 [19,5,2,1]

(The numbers in brackets indicate which
binary stages are combined with modulo-2
addition to form the input to the shift
register in stage 1. The output is taken from
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the highest numbered stage.)

(2) The shift register must not be reset
other than by its feedback during an in-
dividuai transmission. The shift register
must be used as follows.

{i) For frequency hopping transmissions
using x frequencies, / consecutive bits from
the shift register must be used to select the
next frequency from a list of frequencies
sorted in ascending order. Each consecutive
frequency must be selected by a consecutive
block of n bits. (Where 1 is the smallest in-
teger greater than log, x.}

(i} For a direct sequence transmissions
wsing me-ary modulation, consecutive blocks
of log, m bits from the shift register must
be used to select the transmitted signal
during each interval.

(g) The station records shall document all
spread spectrum transmissions and shall be
retained for a period of one year following
the last entry. The station records must in-
clude sufficient information to enable the
Commission, using the information con-
tained therein, to demodulate all transmis-
sions, The station records must contain at
least the following:

(1) A technical description of the
transmitted signal.

(2) Pertinent parameters describing the
transmitted signal including the frequency
or frequencies of operation, and, where ap-
plicable, the chip rate, the code, the code
rate, the spreading function, the transmis-
sion protocol(s) including the method of
achieving synchronization, and the modula-
tion type;

(3) A general description of the type of
information being conveyed, for example,
voice, text, memory dump, facsimile, tefevi-
sion, efc.;

(4) The method and, if applicable, the fre-
quency or frequencies used for station
identification.

(5) The date of beginning and the date of
ending use of each type of transmitted
signal,

(h) When deerned necessary by an
Engineer-in-Charge of a Commission field
facility to assure compliance with the rules
of this part, a station licensee shall:

(1) Cease spread spectrum fransmissions
authorized under this paragraph;

(2) Restrict spread spectrum transmissions
authorized under this paragraph to the ex-
tent instructed;

{3) Maintain a record, convertible to the
original information {voice, text, image,
ete.) of all spread spectrum communications
transmitted under the authority of this
paragraph.

{i) The peak envelopc power at the
transmitter output shall not exceed 100
watts.

In Section 97.84(g), Station identification,
add new subparagraph (5) as follows:

(5) When transmitting spread spectrum,
by narrow band emission using the method
described in (1) or (2) above; narrow band
identification transmissions must be an only
one frequency in each band being used.
Alternatively, the station identification may
be transmitted while in spread spectrum
operation by changing ovne or more
parameters of the emission in a fashion such
that CW or $SB or narrow band FM
receivers can be used to identify the sending
station.

AUTOMATIC CONTROL FOR DIGITAL
COMMUNICATION AT 50 MHz
AND ABOVE—THE PART 97 CHANGES

March League Lines carried the news that
FCC had acted in PR Docket 85-105 to allow
automatic controt for digital operation at fre-
guencies of 50 MHz and above. Yes, we have
been allowed automatic control for digital
operation above the 10-meter band, but the
wording of the ruling is such that it’s a kick
in the teeth for amateur packet radio. ARRL
is in the process of seeking reconsideration,
as promised. For now, here are the actual Part
97 updates resulting from 85-105. They are
to be effective March 14, 1986. To update
sour copy of The FCC Rule Book, make these
changes to Part 97. Section $7.3(m)(3) is
amended to read:

{3) Automatic control means the use of
devices and procedures for control without
the control operator being present at the
control point when the station is
transmitting.

Section 97.79(b) is amended to read:

(b) Every amateur radio station, when
transmitting, must have a control operator.
The control operator must be present at the
control point of the station, except when the
station is transmitting under automatic con-
trol. The control operator must be a licensed
amateur radio operator or permiitee
designated by the station licensee. The con-
trol operator and the station lcensee are
haoth responsible for the proper operation
of the station. For purposes of the enforce-
ment of the rules of this part, the FCC will
presume that the station licensee is the con-
trol operator of the station, uniess
documentation to the contrary exists.

Section 97.69 is amended by adding a new
paragraph (d), as follows:

(d) An amateur station may be under
automnatic control when transmitting digital
communications on frequencies 30 MHz
and above.
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A new Section 97.80 is added, as follows:

Section 97.80 Operation under automatic
control

(a) When under automatic control,
devices must be installed and procedures
must be implemented which will ensure
compliance with the rules when the control
operator is not present at the control point
of the amateur station.

{b) No amateur station may be operated
under automatic control while transmitting
third-party traffic,

(c) Automatic control of an amateur sta-
tion must cease upon notification by the
Fngineer-in-Charge of 2 Commission field
office that the station is {ransmitting im-
properly or causing harmful interference to
other stations. Automatic operation must
not be resnmed without prior approval of
the Engineer-in-Charge.

Section 97.114 is amended by adding a new
subparagraph (4) to paragraph (b) as follows:

{4) Third-party traffic from an amateur
radio station under automatic control.

PUBLIC DIGITAL RADIO SERVICE
WOULD GOBBLE HALF OF 6-METER
BAND

What has one watt, four letters and wants to
eat two megahertz? Answer: the PDRS
(Public Digital Radio Service) sought for in
a Petition for Rule Making (RM-5241),
brought before FCC by Donald L. Stoner,
W6TNS. Citing the rising popularity and fall-
ing prices of computers, and juxtaposing these
with increasing costs for telephone service,
Stoner proposes that the PDRS would per-
mit the owners of personal computers to com-
municate by radio, first through Local Area
Networks (LAN) and, beyond LANs, through
a national packet-radio network. Transmit-
ter power would be limited to a maximum of
1 watt int a given user’s “*radio modem,” with
output power being adjusted automatically to
the minimum needed for communication.
There’s one immediate hitch, from Amateur

Radie's point of view. Writes the petitioner:

“A wideband digital channel can only be
accommodated with the VHF band or higher
frequencies. To keep the cost of equipment
low, a band between 30 and 300 MHz is ideal.
Some readers may feel that a service as
described should be placed in the UHF or
SHF range. This might be true if a suitable
aliocation within the 30-300 MHZ band did
not exist.

“However, within this frequency range
there is a band, 2 MHz in width, which is vir-
tually unoccupied and therefore unused. 1
refer to the spectrum between 52 and 54 MHz.

**Radio amateurs are permitted to operate
on frequencies between 50 and 54 MHz (the
six meter band). For a number of reasons, this
band is ‘underoccupied.’ It is estimated that
out of 400,000 radio amateurs in the United
States, less than 1000 are active on the six
meter band ... ™77

The opinion of the petitioner is that most
amateur operation is confined to the bottom
2 MHz of “Six” because of television in-
terference; the proposed low power used by
“radio modems’’ in the PDRS would obviate
their causing TVI. Check an ARRL Repeater
Directory lately? 52-54 MHz is where
repeaters reside on 6, and they’re doing quite
well, thanks.

LEAGUE BLASTS PETITION FOR
PUBLIC DIGITAL RADIO SERVICE

It would eat the top 2 MHz of our 6-meter
band, the PDRS would—it would allow
owners of home computers to link their
machines with low-power radio and packet-
switching networks. Here are ARRL’s com-
ments in this controversial Request for Rule
Making (RM-5241),

The League is opposed to the creation of
a new personal radio service for computer
hobbyists on the grounds that:

a) the Amateur Radio Service already
provides for communications between com-
puters using packet radio, thus another
radio service is unnecessary;



b} the Amateur Radio Service has the
technical capability necessary for the orderly
development of a data-communications net-
work capable of handling the types and
volumes of traffic which may be presented
by the computer hobbyists; and

¢) the Amateur Radio Service has the
infrastructure and discipline needed for
fong-term viability of personal computer
communications.

What the League most strongly objects to,
however, is the proposed reallocation of haif
the 6-meter band to the proposed new service
without any quantified need established
therefore, The petitioner’s premise that the
band is under utilized by amateurs is er-
roneous. The claim that “less than {,000
amateur stations are active on the band”’ is
utterly unsupported and demonstrably un-
true; attached to the League’s comments as
“Exhibit A”" is a list of 250 active repeaters
in the 52-54 MHz segment. Hmmm. In 1971,
58 repeaters were Hsied in ARRL’s Repeater
Directory on 6; [978, 169; 1986, 250. Sounds
like occupancy and growth to us. ARRL
points out that in one weekend in June 1985,
a single station participating in the ARRL
June VHF QSO Party contacted 523 other
stations, even with propagation limited to less
than one-fourth the country.

Amateur packet radio aiready provides a
forum for the type of communication
proposed by the petitioner, and is rapidly
developing. At 1200 bauds, an amateur
packet signal is roughly 16 kHz wide; 9600
bauds would operate within 20 kHz. It ap-
pears that under no circumstance would the
PDRS require more than 30 kHz of spectrum.
Yet the proposal for the PDRS seems to
assume that shared spectrum is unacceptable,
that channelization is undesirable and that
wideband digital communications are
necessary.

ARRL is unsatisfied that the petitioner has
established a prima facie need for a new radio
service for computer hobbyists, The alleged
need for such a service is presently satisfied
by both the Amateur Radio Service and
telephone modem computer services. The
only possible disincentive in computer hob-
byists using the already available Amateur
Radio bands for their data communications
is the Morse code raquirement—but only a
5-WPM requirement exists. Why create
another radio service on unsubstantiated con-
jecture and take frequencies away from
Amateur Radio, which is already doing the
job?

HOW ABOUT CREDIT FOR WRITTEN
EXAMS, TOO?

Right now, if you pass a code test on your
way to gqualifying for a higher class of license,
but you don’t pass the ““written,” you're
given credit for that code *“pass’ for up to
4 vear—so next time you sit for the upgrade,
vou need only pass the written exam and
you’re in. FCC rules allow for this, but they
don't allow credit for having passed a writ-
ten exam undess it results in a new license or
an upgrade. Robert Scupp, WBSYYX, peti-
tioned FCC to authorize that credit be given
for written exam elements, just as it is for
code. FCC has responded with a Notice of
Proposed Rule Making in PR Docket 86-63,
proposing to do just that.

FCC explains that it had tested code ap-
titude first for reasons of administrative con-

venience. However, under the volunteer ex-
amination system, there are instances where
volunteer examiners may not wish to do so—
especially if an unlicensed applicant is
shooting for a license class higher than
Novice, or where a licensed applicant wishing
to upgrade seeks to move up more than one
notch at a time. The petitioner expressed par-
ticular concern about applicants seeking to
further upgrade while awaiting FCC process-
ing of a previously upgraded license.

“We see no reason to continue the pro-
cedures of the former examination structure
in the existing volunteer examination
system,”” writes FCC, “If examiners and
volunteer-examiner coordinators (VECS) find
it useful and convenient to offer examination
elements in a different order, our rules should
not hinder them. We therefore propose rules
to offer examination credit for all written and
telegraphy efements administered under the
volunteer examination system above the
Novice class ...

““We do not propose to extend temporary
operating authority in the Amateur Service
to person who have successfully completed the
examinations for but not yet received their
first amateur license. Written and telegraphy
examinations are only part of the qualifica-
tions procedure. We must make many deter-
minations based upon FCC Form 610 before
we may issue an amateur operator license, in-
cluding that the applicant is not a represen-
tative of a foreign government, that the ap-
plicant has a mailing address in the United
States ...

“Nor do we propose to require that the
most recent certificate of successful com-
pletion of examination include all previous
successfully completed elements, for that in-
formation may not be readily available or
verifiable by the examiners or the VECs with
which they are associated. We do, however,
seek comment on whether expansion of the
use of certificates of successful completion of
examination to written examination elements
is workable,”” FCC also seeks comment on
this: Should VECs hold pending applications,
or should applicants collect certificates of suc-
cessful completion until they ““collect the
whole set’’?

Comments in this proceeding may be filed
on or before April 30, 1986; reply comments
are to be in FCC hands on or before May 31,
1986. A copy of the Notice of Proposed Rule
Making in PR Docket 86-63 may be had from
ARRL HQ for an SASE bearing 39 cents
postage.

RICHARD A. WHITING, WETN,
APPOINTED DAKOQTA DIVISION
VICE DIRECTOR

A radio amateur and ARRL member for 31
years, Rick Whiting is perhaps best known
for developing the North American
Teleconterence Radio Net. His ham radio ac-
tivities include CW (CP25), SSB, VHF/UHF,
packet radio, frequency coordination and
repeaters, and equipment design, construction
and experimentation. Now an Extra Class
licensee and Life Member of the League, Rick
has been serving as an OO and Assistant
Director for packet radio in the Dakota
Division.

Rick has served in many other leadership
positions in Amateur Radio: in the Minnesota
Radio Club (President, Secretary), Minnesota

Repeater Council (Chairman, Vice-
Chairman, Secretary), Honeywell Radio Club
(Vice-President, Secretary, Director) and the
TwinsLAN packet-radio club (Director). He
is also a member of QCWA, AMSAT,
AMRAD, TAPR and FADCA.
Professionally, Rick is an engineering
manager in Honeywell’s Corporate Network
Engineering Department, Minneapolis. In ad-
dition to ham radio, Rick’s avocations include
nature photography and wilderness canoeing.
He is a private pilot and holds an FCC First
Class Radiotelephone (now General
Radiotelephone), Radar Endorsement,
Second Class Radiotelegraph licenses. He en-
joys international travel and has been chosen
by Volunteers in Technical Assistance (VITA)
as one of two radio amateurs to take a packet-
radio demonstration project to Ethopia.

AN ERA PASSES: WSNW, SK

With great sadness we report the death of
ARRL Honorary Vice President Wayland
Martel “Soupy’ Groves, W3SNW, on
February 5 at the age of 81. Soupy has been
closely connected with the ARRL for decades,
having joined as 2 member in May 1923.
Before we go any further, we had better ex-
plain that the nickname **Soupbone,’” quickly
shortened to *“Soupy” was publicly hung on
WS5NW right here in the pages of QST, back
in January 1930, in a story called, “Hams are
Born, Not Made.” The author, Felix, W35LS,
thought that his friend, who remained long,
lean and lanky throughout life, with **scrawny
legs,” resembled nothing more than a soup-
bone, with no meat on it. The name stuck,
and it has been Soupy ever since. Wayland
M. was fond of the story; whenever anyone
asked how he got to be “Soupy,”” WSNW
would steer him to the W5LS yarn. He served
as Director from. the West Gulf Division from
1935 to 1939 and again from 1942 to 1950.
The forties were exciting and difficult years
for the League and its Board. For instance,
how do you sustain membership interest when
your whole purpose for being has been put
on hold? When ham radic has been closed
down for the duration? When newcomers are
permitted to obtain operator licenses only,
and there is nothing to operate? (Well, vir-
tually nothing—the War Emergency Radio
Service did perk along on 112-116 Mc/s.) By
the middle of the decade, a new set of
problems and opportunities appeared. The
ceiling for practical radio operation had
jumped dramatically upward, so a new
multiplier prefix, Giga-, appeared on the
scene. Top Band had been sacrificed to the
war effort, for Loran. TFelevision, barely in-
troduced before the war, was back and
growing like a weed. All the new technology
developed during the war needed a home.
Preparations for 2 World Administrative
Radio Conference, already started behind
closed doors while the war went on, went
public and accelerated. The Conference was
held, at Atlantic City, NJ, in 1947, Amateurs
emerged with the promise of a new HF band,
21-21.45 Mc/s, and many chunks of new
space in the super-high-frequency ranges.
And within Amateur Radio, the division
between phone and CW operators had
become hard and sharp. Some said the new
interest in amateur phone was fueled by Gls
having had their {ill of CW, wanting to walk
away from the key, never to come back. Some
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said it was the new operators, exposed to
“command voice” operations during their
military service, impatient with dits and dahs.
It may merely have been that voice equipment
bad come of age, with good equipment
available at good prices.

‘Whatever, Soupy Groves was in the middle
of it. Though CW was to coatinue as the main
mode at WSNW, Soupy perceived that his
West Gulf members ieaned toward phone.
They wanted their fair share in the alloca-
tions, in the decision-making process, in at-
tention from the ARRL Board. He became
a champion of the phone man on the Board,
making for instance the motions for a new
phone band on 40 meters and expanded
phone on 80 at the 1946 meeting. For the next
four years, phone vs CW issues crowded the
Board calendar, climaxing in officer elections
in 1950. After 12 deadlocked ballots in the
race for President {9 votes for the incumbent
George Bailey, W2KH; 9 for CGoodwin L.
Dostand, WHTSN), action shifted to the vice
presidential arena. On the third ballot, Soupy
Croves squeaked by J. Lincoln McCargar,
'WGEY, 10 to 8. (To drop the other shee, there
was a 13th 9-9 ballot in the presidential race,
after which W@TSN withdrew, and moved the
election of George Bailey. Two years later,
Dos won, i1 votes to 7 for George; Soupy was
reclected, 11 votes to 7 for Percy Noble,
WI1BVR.) Soupy served as First Viee Presi-
dent of the League and, under the terms of
the IARU Constitution then in force, as Vice
President of the Internationat Amateur Radio
Union until 1970, when he assumed his
present title.

Soupy’s life work was in the oil business,
with Humbie. At times it took him to the far
ends of the earth; more recently it was
centered on Odessa, Texas, After retirement
from Humble in the *60s, Soupy went to sea
as a shipboard radio operator a few tirnes,
giving him a chance to visit the DX he'd
worked, especially “*Down Under'” in
Austraiia and New Zgaland. WSNW stayed
busy in Amateur Radio right up until January
this year, when his final illness overtook him.
For instance, NG3R reports Soupy was ac-
tive in the West Texas Amateur Radio Club.
He was historian of the Old Coyote Chapter,
Quarter Century Wireless Association. He
had regular schedules on HF phone with
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friends in South Africa, and chased DX on
CW. But he also had a 2-meter box for local
QSOs. Was Soupy’s enthusiasm for ham
radio contagious? We think so: His wife Beth
is WSDUR: his sons Grantland and Bertron
are W5QMZ and WSQNA, respectively, each
eligible for QCWA! Soupy was awarded an
ARRL Plaque for 60 years of continuous
membership in ARRL; Beth has a 50 Year
Plaque. And Soupy had the Amateur Extra
and Amateur Extra First Class licenses all
three times the Government made them
available: in 1924; during the revival of that
class late that same decade; and again before
lncentive Licensing was restored to Amateur
Radio in the sixties. Hail and farewell to
Wayland Martel Groves, WINW,
1904-1986—our friend Soupy, a world-class
amateur by any measure.— Perry Williams,
WIUED

SECTION MANAGER
ELECTION NOTICE

To all ARRL members in the Sonthern
Florida, North Dakota, West Indies,
Oklahoma, Minnesota, Connecticut, Idaho,
‘Western New York and Qhio Sections: You
are hereby solicited for nominating petitions
pursuant to an election for Section Manager.
Incumbents are listed on page 8 of this issue.

A petition, to be valid, must contain the
sighatures of five or more Full ARRL
members residing in the Section concerned.
Photocopied signatures are not acceptable.
No petition is valid without at least five
signatures on thar petition. It is advisable to
have a few more than five signatures on each
petition.

Petition forms (FSD-1289) are available on
reqjuest from ARRL Headguarters but are not
required. The following is suggested:

{Place and date)
Field Services Manager, ARRL
225 Main St
Newingion, CT 06111

We, the undersigned Full members of the
... ARRL Section of the ... Division, hereby
nominate ... as candidate for Section
Manager for this Section for the next two-year
term of office.

(Signature ... Call ... City ... ZIP)

Any candidate for the office of Section
Manager must be a resident of the Section,
a licensed amateur of Technician class or
higher and a Full member of the League for
a continuous term of at least two years im-
mediately preceding receipt of a petition for
nomination.

Petitions must be received at Headquarters
on or before 4 PM Eastern Local Time June
6, 1986.

Whenever more than one member is
nominated in a single Section, ballots will be
mailed from Headquarters on or before July
1, 1986. Returns will be counted August [9,
1986. SMs elected as a result of the above
procedure will take office October 1, 1986.

if only one valid petition is received for a
Section, that nominee shall be declared elected
without opposition for a two-year term
beginning October 1, 1986.

If no petitions are received for a Section
by the specified closing date, such Section will
be resolicted in October QST. An SM elected
through the resolicitation will serve a term of
18 months.

Vacancies in any 8M office between elec-
tions are filled by the Ficld Services Manager.

You are urged to take the initiative and file
a nominating petition immediately.
Richard K. Palm, K1CE
Field Services Manager

REPEAT NOMINATING SOLICITATION

Since no petitions were received for the
Eastern Pennsylvania Section by the petition
deadline of December 6, 1985, as a result of
notices in October and November IS7,
nominating petitions are herewith resoficited.
See the above notice for details on how to
nominate.—Arfine Bender, WAIVMC

SECTION MANAGER
FLECTION RESULTS

Balloting Results: In the Bastern New York
Section, Paul S. Vydareny, WB2VUK, re-
ceived 320 votes, and Joseph Humet,
WAZUKP, received 201 votes, Mr, Vydareny
was declared elected. In the South Dakota
Section, Roland L. Cory. WAYMB, received
123 votes, and Robert J. Olson, WAGFPR,
received 82 votes. Mr, Cory was declared
elected. Their new term of office begins April
1, 1986.—Arline Bender, WAIVMC

GOLDWATER SCHOLARSHIP
CONTRIBUTIONS

Through your generosity, the $50,000 fund-
raising goal for the Goldwater Scholarship
Endowment has been achieved. Nonetheless,
contributions continue to flow in to the
ARRL Foundation to honor a great amateur,
a great statesman, and a great human being.
We weicome afl contributions, regardless of
size. Make your check payable to the ARRL
Foundation Goldwater Scholarship Fund and
send it to ARRL Foundation, 225 Main St,
Newington, CT 06111,

Recent contributors of $25 or more include
Omer B. Pea, N9DMG; Ed Muan, W60OYJ;
Roy T. Shelso, W6RBV; in memory of Phillip
K. Turner, K4BHO, from Harry L. Turner,
KB4MPQ; Martin J. Carlueci, N6IFS; Bill J.
Sturm, WA7LPY; and Edward E. Glanert Sr,
KALIKUG. REE



How’s DX?

Conducted By Ellen White, W1YL/4
19620 8W 234 i, Homestead, FL 33031

Clipperton Revisited

Last July’s How’s DX? admittedly furnished little “*hot info*’ on the dazzling April 1985 FO8XX foray to Clipperton. Writing almost
immediately on the April return of that crew’s hectic engagement, your writer had to make do with what was available ot copy deadline,
the bare bones of bands and statistics. Correspondent K3INA promised to fill in the *‘human interest” story gaps when his business
schedule permitted. Happily, Eric’s recent schedule allowed him to reveal the following interesting poinis to your quthor, tidbits
that *flesh out™ the original factual story of this fruly unique international DX operating event, information sure to expand your
ecological view on this isolated bit of terra firma.

When we got to Clipperton a full day ahead
of schedule, we found surf conditions too dif-
ficult to attempt a safe landing. Several unsue-
cessful attempis were made by the crew of the
Royal Polaris. One of these attempts nearly
ended in tragedy, as the skiff was flipped in the
surf and dashed against the outer coral barrier
reef (about 300 yards off shore, in waters fre-
guented by the infamous Clipperton sharks).
Fortunately, the crew members suffered only
minor cuts and abrasions, and the skiff was
rescued. The motor had been shut off in a timely
fashion, and thus there was not too much sand
and junk inside. The crew was able to restart the
engine and return to the ship safely.

The second day circling the island was worse,
as an incipient tropical storm (what meteoro-
logists call an “*easterly wave’’) passed over the
island. Heavy squalls and high winds lashed us
and generally obscured the isfand most of the
day. The ship itseif bounced around
a good deal, much to the discomfort
of some of the operators.

The third day circling the island
was much like the first. And so there

The second night was worse-—more rain and
higher winds. At least we had mastered the art
of capturing tents and tying down gear. During
the day, most of the crew had been working hard
setting up additional stations, and everyone was
tired. When a second, and then third, series of
thunderstorms struck that night (with tarps col~
lapsing around the operators and rain falling into
the equipment), people just wore out, Most
everyone went to bed, and the stations were not
manned as extensively through the night as we
had hoped.

The third day arrived. As tired people strug-
gled out of bed, much to our surprise we heard
what sounded like a helicopter approaching the
island. Sure enough, a small helicopter appeared
out of the morning sun and circled the camp.
After hovering over the camp, it dropped a
couple of small bombs and landed. (Later, we
found out these were just smoke and noise to

were 16 mighty anxious people at
dawn on the fourth day. When 1
woke in my bunk below decks, 1
remembered thinking that the sea
didn’t seem much quieter that it had
before. Anyhow, a landing was at-
tempted on the northeast coast, near
the old LST wreck and ammunition
dump, and everything actually went
guite smoothly.

But the first night on the island
held some additional surprises.
Several tropical rain squalls zoomed
up out of the darkness, and it just
poured rain and blew 30+ knot
winds on the camp. Tent anchors
popped up out of the ground as if
they were nonexistent, and many
tents started to roll across the thin
island towards the lagoon. For-
tunately, a few of the tents had heavy gear
stowed inside, and they did not roil very far—
although the wind pretty much flattened the walls
and roof. The other tents were recaptured and
filled with heavier equipment. Then, we secured
them with 4-faot reinforcement bars driven into
the sand. The waterproofing did not stand up
to the constant abuse that occurred almost
nightly (either because the tents weren’t water-
proofed very well to start with or because of the
neutralization effects of the chemical action of
bird droppings). So, in combination with the
high winds, the ients filled with several inches
of water. The tent floors, it seems, were very
waterproof, (We wound up poking holes in the
floors with pencils in order to get the water to
drain out! This worked well.) {r all the chaos,
everyone became drenched, and no one survived
with a dry sleeping bag or change of clothes. It
was indeed an uncomfortable first night.

An unexpected view of FORXX, Clipperton 1985,

iy

scare off the nesting birds from the landing
areas.) A Mexican aircraft identification number
was painted on the tail. XE1ZZA held a conver-
sation with the pilot, and we discovered that the
chopper was from a commercial tuna fishing
boat still over the horizon. The choppers are used
to spot fish schools, and while searching for fish
the pilot noticed sunlight flashing from the
island. He came over to investigate, and
discovered stations and antennas (the sun was
reflecting off the aluminum). An even bigger
surprise was that the chopper pilot was
OA4CRI! There was a 2-meter Kenwood radio
in the "copter. The first FOBXX QSL, for the
only 2-meter QSO, was handed out on the spot.
The people couldn’t have been nicer. XE1ZZA
and WERGG got a guided tour of the tuna
fishing ship, escorted over by helicopter, and
enjoyed a fine Mexican lunch and some ice cream
(areal treat in that hot climate!). The ship’s crew

brought over cold beer, soda, fresh fruits, other
foods and some fine brandy. Thanks to the
helicopter, I was able to take several trips around
the island for the aerial photo coverage.

We were able to operate phone and CW on
each band simultaneously because the antennas
were spaced well apart and because of the
W3LPL receiving filters used to eliminate cross-
band interference. Nevertheless, conditions were
not what we had hoped for, especially to Asia
and extreme eastern parts of Europe. [DXpedi-
tion statistics were reported in the July 1985
issue.—Ed]

Recently, I had the good fortune to visit
WEVDQ in Westminister, Colorado. Gene was
on the 1954 Clipperton expedition with WgDX
{who now is VP2VI), WeVDQ, WSTN (another
FOOXX operator) and [ had a wonderful evening
comparing slides and stories about our respec-
tive Clipperton visits. We were really amazed at
the changes that have occurred on
the island in the past 31 years. Both
expeditions camped at almost the
same spot (but vou wonldn’t know
that from the photos!). The big LST
that was wrecked on the island dur-
ing the 405 has broken up and is
now gone except for bits and pieces
here and there and some abandoned
equipmenit on the island itself, In
1954, the island was covered with a
vine-like type of ground vegetation.
This has disappeared from almost
everywhere, except for a small patch
about 8 feet across near the north
point. Coconut trees on the penin-
sula to Clipperton Rock have long
since fallen over and disappeared.
1 believe the famous rad land crabs
are responsible for this destruction
of vegetation, The 1954 group
found that some wild pigs were still
living on the island, remnants from
the Merican occupation through
World War [. According to Na-
tional Geographic archives, these pigs were
reported as still present in 1962 and were used
for food by some shipwrecked fishermen. But
about a year earlier, a scientific expedition deter-
mined that the pigs were preying on nesting birds
and slaughtered most of them. The pig poputa-
tion was apparently reduced to an unsupportable
number and died off. As a result, without con-
trols on its numbers, the land crab population
mushroomed and has been destroying the vegeta-
tion, insect and bird life ever since. Today,
Clipperton has almost no insects, but does have
plenty of birds and tand crabs. Few new coconut
trees are sprouting. The only green spots are
some islets located in the inner lagoon (called the
Egg Islands), which are covered with grass. Ap-
parenily, the crabs can’t swim across the lagoon!
There is still quite 4 bit of vegetation in
“‘Bougainville’ on the southwest shore, where
2 grove of coconuts was established at the turn of
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the century when the istand was occupied. The
1978 expedition camped in Bougainville, as
did the Jacgues Cousteau group.

The inner lagoon is entirely cut off from
the ocean. Historically, this was not always
true, When the island was first discovered,
thers were three openings to the sea. Over the
centuries these have apparently filled in with
crushed coral sand. Today the lagoon is
brackish, but much lower in salt than the sea.
The water level of the lagoon, when we
visited, was several feet below sea level. The
island itself is like the rim of a bowl, with the
lagoon filling in an old volcanic crater. As the
rain falls, it drains into the lagoon, dissolving
some of the ancient coral. Bird excrement
{rich in phosphates and nutrients from fish
that the birds eat) is also washed iato the
lagoon, making the lagoon rich in algae.
There are some schools of small fish in the
fagoon—fish which must be guite different
from other sea fish in the world because of
the different and varving salinity levels and
their isolation. The outer edge of the island
continues to build outwards by coral washed
up from the reefs as the inner edge dissolves
into the lagoon. If left undisturbed, perhaps
the vegetation will disappear entirely, leaving
the crabs and birds to fight over the remains.

[Editor's Note: Do vou have additional information
about Clipperton? K3NA finds recordad history
sketchy, with lots of unconfirmed stories
repeated over the years. He has not yet been able
to dig up much infermation about the pirate John
Glippertan, who made the island his secret
hideout, If enough information surfaces, perhaps
there will be encugh some day for a2 small book
about his Island of Clipperton: hot, remote,
desolate, uncomfortable, but strangely beautiful
with the raw forces of nature acting on it. Clearly
it deserves its reputation as the Classic DX
location.]

i

Last year, KHELJ {laft) thrilled Fresno/Dayton
D¥Xers with his ever-present wit and style. At
that April California DX Convention was
KH6LJ, your column conductor and Nose's
supportlve XYL, Matsuyo. (WERVS phote)

THE CIRCUIT

"1 HBB: The Wiesbaden ARC will be on the air
May 22 through June 6. The club will be
operating HB/DATWA on all bands. US and
Canadians QSL with an SASE (with 1 unit of
postage) to Steve Hutchins, Box 4205, APO New
York 09633-5374. All others via Hugo
Jakobljevick, lm Weinberg 10-, D-6200,
Wiesbaden-Auringen, Fed Rep of Germany.
1 Montserrat: Planning for May VP2MM ac-
tivity during CQ WPX are VPZMM, VP2MIU,
WICDC/4 and ABIU. (CW operation is
planned pre- and post-contest.) VP2MM/MILI
contacts go via ABIU.

1 K4UVT/KH6: Bob notes that anyone still
needing & card for his September operation
should go via D. R. Dorsev, Jr, PO Box 61733,
Sunnyvale, CA 94088. Likewise cards for his
November 8P9AJ Barbados operation.

I7] ZK¥: Last fall, KSBDX made 2500 contacts
on Rarotonga, and indicates that cards for both
ZE1XT operations go via KSBDX,

{1 VR9LH: The news from Rudi (on Lord
Howe) isn’t good. Since September of last year
he and his family have sustained a number of
severe disasters: health probiems for Rudi and
members of his family, and the uninsured loss
of his new home bungalow in Germany. The
Southern California DX Club, ln¢ and others
in the DX community are rallying to aid Rudi
in his time of need. Mail for Rudi goes ¢/o
DISCQ, Alter Main 23, D-3601 Ebing-Bamberg,
Fed Rep of Germany.

7 DX Nets: OE2DYL's DX Nets Around the
World list is in its fifth edition, detailing 100 nets.
Further details from Dieter Konrad,
Bessarabierstr 39, A-5020 Salzburg, Austria.
) Long Skip: The February issue carried details
on this interesting monthly, Updating that item,
bowever, is news of the new editor, VE3IPR.
John notes that the Canadian DX Association
is planning on a hospitality suite at Dayton.
[7] Dayton: The Kansas City DX Club notes that
Kirsti and Jim Smith of Heard Island fame will
be at the Dayton HamVention®. The club’s
hospitality suite will again be room 525 at
Stouffers.

) Heard Island Odyssey: Kirsti Jenkins Smith,
VKONL, has produced a 140-page book geared
toward nonhams, documenting the HIDXA ex-
pedition and promising to be a real plus to your
library. The book is available by mail order for
$14.45, which includes airmail postage, from
HIDI-Y, Box 90, Norfolk Island, 2899,
Australia.
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When are the bands open’? These charts predict this month’s average propagation conditions for high-frequency circuits between the U8, and
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VSECT {left) comparing DX with K6IR at the
Peninsula In Hong Kong. (tnx K6iR)

[l Radiosporting: While VE3BMV’s interesting
maonthly is essentially a contesting periodical, it
does hit heavily on DXing as we know it. Further
details from Radiosporting, Box 65, Don Mills,
ON M3C 2R6, Canada.

[1 K6IR: This HR DXer (3 to go to have ‘em
all) reports on his interssting trip to BY, V56,
HL and BY, and notes that BV2B is looking
great in his retirement.

O TVSSDP/TVGSDP: J28EL/F6CZB/ (30
AAK, Dany, reports that this early March
special-events operation noted the Salon de
Provence Telecommunications Show.

{11 ZA: OK1MP notes that during CQWW CW
the OKIDXZ/ZA and ZAlA activities were
clearly by pirates (likewise a late-December
operation that claimed to QSL via QKIMP).
{71 Tsrael: The Israel Amateur Radio Club invites
foreign amateurs to participate in a 10-day tour
of Israel in July. Information is available from
Accent Fours, 225 & 15th St, Suite 916,
Philadelphia, PA 19102, tel 215-545-7670,

{1 Madison DX Club: New officers for this
Wisconsin-based club include President
WBINOV, VP N9BAF and Secy/Treas NOEJL.

Troster’s Tips for Easy Listening

Suppose, for a change, you are the DX
station. it seems to be almost every DXers
dream to operate from a DX location
sometime. And, you will be a better
operator at home once you have had the
axpearience of handling the barrage
generated by your peers caifing you. First,
it is a tremendous dilference (and & lot of
fun) to be on the receiving end of a piteup, ’
rather than being part of the QRM. You will |

_ begin to appreciats the vary different {and |
real} operating problems a DX statlon has |

~ to contend with (compared with your prob-
lems at homae), Second, realize that there
ig always someone out there who needs ‘
your particular country—for & new one of |
some kind: new DXCC, 8BDXCC, QRP, CW, |
phone, etc. Everybady lovas you, So, you

. want to do a decent Joh., Wa'll start you on
your DXpedition to fame next issue.

" More next month from WBISQ. [ERE] |

QSL Corner

Administered By Joanna Hushin, KANIFQO

Here is some information for those of vou who
would like to QSE a QSL manager or direct to
the station location, It is passed along as we

receive it and therefore may not be accurate. The
call sign in parentheses is the QSL manager.

A22BW (DK3KD)
AP2SQ (WIHNK)
CESAM (CE3EEQ)
CEAFQL (WB3CON)
D6EWB BP 540, Morini,
Grand Comors,
Rep of Comoros
EIBEK (WASATA)
EL2AY (NSGAP)
FGSBP (KA3DSW)
FGIBP (KA3DSW)

HCSKA (KTIN)
SOHAS (ITYAZS)
TFIXUE (SM3CAK)
TGANX (TGSNX)
TU21T (ENET)
TUNG (NSGAP)
ZPS5IC (LUSDPM)
SZART (KAIDSW)
SWENJ (NSGAP)
8P6OH {W2FLO)

QSL Manager Volunteers

WA4PMF
KA3DSW
DLIHBT/KA9STS

Special Notes

(1 K4BC is not the manager for 39X 1M, 9X1MS.
{1 KZ8Y is not the manager for TGINX.

{3 1f you are a manager for a DX station and
do not wish to receive cards via the burcau,
please notify your bureau in writing. This will
help bureau managers, who are having a problem
with a large backup of cards and nowhere to send
them. Your cooperation would be appreciated.
[J Mauritania QSL Bureau (5T5) is no longer
in operation. It closed as of Dec 1985.

£1 QSL. the Maui, Hawaii Amateur Radio Club
via AH6AZ.

{7 QSL Corner, Dec 1985 QST, contains infor-
mation and addresses for ARRL Incoming
Bureaus. March 1986 QSL Corner contains in-
formation on the operation of the ARRL Out-
going Service, For additional information on
bureau operations {Incoming and Outgoing),
send an SASE to ARRL QSL Bureau, 225 Mam
St, Newington, CT 06111, ==
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Administered By Don Search, W3AZD

DX Century Club Awards

The ARRL DXCC is awarded to amateurs who submit wntten contirmations for contacts with 100 or more countrias on the oificial ARRL DXCC List.
You may also submit cards to endorsa your award in 25-country increments through 250, 10-country increments through 300 and in S-country increments
above 300. The totals shown below are exact credits )%wen to DXCC members from October 1 thraugh QOctober 31, 1985. An BASE will bring you the

tules and application forms for participation in the DXCC program.
New Members
Mixed
DJTAEMQE [180PI245 JAZTHLII08 VESAXUN10 YUSCEFH05 WA1PTZi119 KF4BLUM0S KATFEFHOD WASBLLYMOT
FRBOP/MO06 [3TNN/M10 JHTXTS120 VEIMQv02 ZC4AMRN 1D W2DJH/M102 KEBOT/195 NTCFA/01 ICASOTD/0S
FPERF122 13ZKD272 LA2QP104 VEGCB/108 ZS5NK/126 W2RK/105 NS4X105 KDBKY/HCE NIANOHM T
G4DIBM02 JRICVVIES QK2RUR28T VEZEXWI47 TX2EDIt14 WAZUKAM00 NS8v/101 KXBLMT7B NICWQ/1O1
GMIWFJ127 JE2LPCIA21 SPSEPFA10 WP4OH00 W1V 102 RAYTiDUA1 WBALIGRR2 NMBC/131 Wo.Iz/124
HALXXI118 JE2PMGHOS SV1JAH08 YUTFWi298 N1CPCH131 KZ4Vi210 WEMFCI305 WBDYSHO00 NADH/211
HKIHHX17 JR2QKHMST TIBACH 0B YUSWVM09 WATHUMM35 KB4DFKM02
Radiotalephone
DU7AEM04 G4LUICE/200 JATGYRIM34 SMGETCHOB YB3BJTMH13 W2RKHO0D WBEINB/126 WATMGF101 NICTWI104
DLZAAE/04 HAAXX/116 LIMHGH 42 TRESA/ YU1FWi278 K3INEENQ4 KEGGT/1681 KRJBKIZ81 HES0/135
DL3YAW/S3 HKBBERHOS LUBDWN/108 VEaMwao YVIAXRAG0 K4YTIDUH 11 WBIYV/102 KXaN/140 WOJZI115
DLBLT/D4 JRIGVVHES PAZHJHIOS VK2EXWIH17 ZS5NK/126 W4IAA/T09 WEBSUPI1A2 NMBC/131 KBORMI102
EAJAAYIM18 JR2ZOKHME1 PADFVHI151 Y81ZN/105 KD2LMA63 KASRNMHM0S WGEP/102 WEBVJWHO0 KY@RI114
EA8BCIA33
ow
DK2DEM05 FélJvi128 HSOP112 LAQCM/113 PAICXCI1M K2BK/260 N4IHTHO1 WBALIG222 ABDMI260
NL28ADN18 FEBACVI120 1MOOK/109 QK2RU/246 KR1BMM1 K2ENTIZ23 KSCON/M10 WEMFCHO1 NRDN/180
F52i103 GISGQ23 WYCEN 10 QZ2JIr114 KT10M08 K4YTH21 KEBGTH13 KBCHI13g
RTTY 160 Meters
DLTWLI105 FT2BW/104 FBBKI106 N4KG/108 [IL7AAM02 WAYLL00 W2GHHAG0
SBDXCC
VK3RF VESIGCW4 SVIPL WaoIZ GMALYY K2ENT AEIQ EATLM WAMHK
NOER Kiz9. KaOL! PASMA UA4FHR KI2G K7ZBY OK2ZRY JHBRYY
EASAFS WB2CJL NU4D WABJIY.J UW3PZ EA4BVE SM5MNB w®azzU AB4H
LBOL NDSN KE2S
Endorsements
Mixed
CEBEATI03 HG4Li282 OE1FTIa51 WP2D/255 WA1 KINAJ206 WM4Z)225 KTEGRI0 KREY/I125
CT4YN/261 INJR2YI291 QH2VZI332 YU1HI282 120101 K3IAT/308 KESSBIABT KYJFI125 KMSW/228
J3TF300 ITBJEAMST1 QZIGRSM1A3 YENZOM03 KZENT/304 KITUR330 KC5CP/284 KT7RLS{320 KA9P{289
DJSKBHTT J&1BFFI269 OZ7GI304 YHU2CBMI321 L1306 KAJCTYI285 HJSVI203 KB?WDH 34 NICPWI2BT
DJSVQII40 JAICZI276 PREVK/187 YUZYM/318 KEJFI288 KFaci254 WEMCH226 KC7T N9DJI04
DK2OUA08 JATDMII55 PPEYCId2Y YUITEIRG? K2QE¥NT8 W3D0i282 W5NF(251 N?AL}(IZN WIMP225
DKAZEI1BE JATJANIII0 PY40D/349 YU7BCF[203 UR/340 WIEYFi344 W5LUCQIza NTBES/278 WRINOVING
DL1DA/319 JATRWII04 SM3IEVAMA19 KINLQUZ7Q KAZAQTM24 W3IZNA27 WA5[PS.'250 WTDAAI2BD WB90QU/301
DL1JW/354 JH1APK/!314 SMSAHXM34 KISTI317 KB2HK/286 AAHIZ0E SZGPI295 WTQZI201 WD9AHJ/08
DL25ADI181 JAZBXV/201 SMSAZLI338 KA1BU/05 KCEWGQI224 AE4X[I52 KBJGI342 WATMOKI2E7 ABRX/G14
DL3YAWI193 JAZDN/284 SM7DMN/324 KB1JUR204 KF20/318 quszo KaKI/354 dCH/331 AEPKA14
JAIBXFIA23 SM7EXE/3 KT10/138 KN2B/228 PRI2%1 HELEB/242 KBKAE321 KEJEN/268
DLAGBAMAT JASJORISTT SMBAGDI04 W1BFA/3Z5 KF4Q1:»151 HBSIKI151 KABTI308 HAIGHA01
DLTNS/HBA150  JAIMNPfA25 VYE1RH/126 W1BFT/300 NZEDF228 N4AXR{A09 KABCJL201 KNBZ/331 KJYD/200
DLEMBSI227 JHITKMIZTT VE1YX/318 WHESN/313 Ni2Vi238 N4JF1340 KABIYE/202 EXBN/159 KPS0
LS4 JIFOZH94 VE3ICWEI300 WIGVZi288 W2GQFi238 N4KG/335 KT85/188 NBEKS/125 KJOH)258
FBACVI255 JABAQCIA1Z YEIFEAADQ W1JOL/1B1 WAZIFSA0% NF4U/315 MBANI3ZD ~ WASPY|.1323 NeBZP/150
ESCUKIR0T JABHUG314 VESIR/315 WHKGH324 WAZLMW/278 W4DTO/B1 NBOJ/316 AFDR/298 BIW/2T0
EEDY G201 JATATY34E VE3JGCITS W1LQG/332 WAZPPVITT WA4LSINT3 WBAN/314 AJaniato WRCAW/321
GIJECG/I38 JATBWT 211 VE3NIf297 W1NG332 WAYMX/151 WAOW 341 W6BJH/329 KIFN/326 WOEJ/293
GACNY/300 JATGEREZ VE3WWI338 W14 WBZTKY290 W4AWG/I30 HTIa KYHA05 WRJSNI261
HAQRTH5S JATZPI05 VE7DPI316 WATN/293 AD3ZI3IT W4YAAZY WEOK/ 284 KIWG272 waL Y1325
HEOAGY215 LAGGVI311 VO1CAREY WHTPKI09 K3HBPI270 WBAJEM(124 WEZQK/154 KBOPBH A4S WERYJITTS
HBYBOTHE2 LUSDO/356 VZGDI266 WAWW{290 KaLVOr129 WOD4HLK/302 WABGEY/315
Radiotelephone
GEBEATI290 GSJECHI3 JATRWII281 VE3FEAIRY? W1TN/278 WBZTKY/258 WCABISD WEMFC/302 KABOQI1TT
DJACP/I05 GM3LYY54 JAZJORMA12 VE3JUrzd0 W1TPK/308 K3NAH45 K5GE294 WBMKB/250 WASPYLIAS
DJEVEII26 HBYAGIN 75 JAIMNP/324 VEINI/291 WIVRK/286 K3RT/275 K&SSB/284 WeoK2 KYFN/323
DJEVMI29 HKEBVNI275 JHITKMI313 Wp4DHT WATYTWI292 K3RXI315 KBSIWRA01 WEORDI308 KEHAJI03
DEXU3NE NJQufz92 AIBFOZI94 YV1KZ/A33 K2IENT/304 KF3C{255 NJBVI02 WEPGK/296 KGUAAMDS
DKBJS/262 1XXM{250 JABAQCIA1Y YV4ACYI225 K25GHMA00 P, NOEB/178 WEZQKI147 CASMOMI125
DKBMZI310 i21ALf245 JASHUGZ280 ZP5JALIZR4 IKB2HK286 WAEYF/285 WEBPTI280 WABOET/319 HCOLBNE2
DL1JW/337 12PKFI308 JATGLBII1D IP5JCYI275 KG2FCI2T0 W3IQS/293 W5LLUs284 WEBALC!H28 NYCPW281
DL2SADI182 I3ADI325 JATZPI2GT z?sMJYi'zso KC2WQi224 W3ZN/312 WELICQIA19 WDSBSDI07 NFIQ249
DILEKGI329 IV3JNH/204 KL7Di2a1 K1JREM75 KE2Q311 AB4X325 KBSIKIt50 KYEQI27H WRITTI27T
DLaJY231 I5AFCI32Y LAQGVIAI0 BASTI3I2 NAGI202 K4KJZI310 KCB8HI278 KIALSII0S WIMWD/I02
EAJAGCIN ISICY 252 QE1PCI308 KA1BU3M W2GQFa24 NAAXR/F09 NBOJi285 N7BESI274 WBSNOVZo8
EASBUX/267 I5lGty2a7 ON5HUIZ08 KATND/A W2YTQ/a05 N4CRU/302 WHBAN/298 WIDAANG] WDOAHI08
EA7TGEQI262 IGZJ K128 OZ3ISKI348 W1BFA/311 WA2GWS/187 N4KG/323 WBBCQ/322 FJERBA WDOGIGH184
EATLMI273 IBZA1297 PR5YCI318 W1LOQ/324 WAZIFS/298 NF4Uji09 WBBWGI03 WIYRI318 KASDMBI252
EATLOI IBKNT/313 PYS0DI2B3 WINGA24 WRB2EZL)/Z79 W4KHW299 WBGN/I08 ACEBH292 WEDFT/156
EA7SJI152 JATDM/328 VE1YX/38 W1QuUI50 WB2IJD/250 WALSI154 WBHT/278 KN&ZI330 WeLYI321
FEBDGI83 JATJANI3Z8
cw
GEBEATHSS 158 JASMNPI295 K1RHI205 K?.DIHSD KZ4VI205 K&MG/305 WIKZI( 164 NIDJ)Z09
DF2PIf227 15XIM/209 PYAQDI233 #1STI268 MNAJFF201 KASDXY/1718 K8NAJ260 WDAAHI303
D5V Q284 13J0vizio 2761284 N1AFC/126 K2LFL.'1 74 NAKGI01 KABIYERDD KFBK/188 KJaH/i201
DL2HBXA27 JAICZI252 SMAEVRIBT W1BFT/260 KFR0228 W4PBC/128 NBAN/263 WABYTM/98 KE51/20
[LEMBSH57 JATAWI244 WP4D/224 WILQG/270 KINA/TE0 WAWG/200 NEOJI137 AFSR208 WRCAWIZE1
GIGHYAT4 JA3JORZ4Y YU120/268 WING312 WAEYFRIZ7T WC4B175 WBBJH208
RTTY 160 Metlars
W3DJz188 W1O0N46 W2EMI129
DXCC Notes

Attention DXCC Honor Roll Members

A DXCC Honor Roll sticker is now available for your DXGG award, 1t is identical in appearance to the DXGC pin. To yualify, send to the DXCG desk the
Year/Month/Mode that your call appeared in QST and your current Honor Roll total. Include an SASE with one unit of postage.




The totals shown below are exact credits given to DXCC members from November 1 through November 30, 1985,

New Members

Mixed

AR3TEMD4 JN1KEJ/232 JAJEGH 18
CTITHM0S JAJHF/108 KAZAAI202
DI.4FF/323 JG3NKPI130 OHZEQH6%
IK8DOoI/118 JALZDI18S QH2UBF114
Radiotelsghone

A22TEM02 EATDKG/144 HBIAWS(103
BL2ZBARI109 G4MBTI05 IZKVINSS
DLAFFI07 G452DM108 IKBDOW11Q
EABBMKI106 G4XHAMI00 JATAUJI106
cw

DL4FF/Z284 G4ISK/132 JHIPEZIMT73
DLAYRI2T0 I8AFD/189 JN1KEJI73
180 Mators

G4AKYH07 QZTJZa3 W2FP/100
SBDXCC

ALaYX KDgGJ N4AVE
KapayN

Endorsements

Mixad

CX3AN2T9 L5KXKI143 SMUABFJS320
DJBCR/AS [BRFDNA0G SP9AI325
DL2YBUNA [BWYDN211 UAQVB/344
DL3IOHMI35 JATATFI291 VE4SK/320
DI AONI132 JFICKLI264 VESKX/280
DIL.7ZR236 JH1IFS/325 VETAlWR280
EABET/2T1 JH1PEZ{208 VEK2ZAYKI1TS
E18HI331 JAZAPAIS1S YU1AM32S
F6BFH/M321 JJ2AFVI262 YU3AW/312
GIJEC/A3T KP4AM/I313 YU4BM/262
GIVIEIB OZTIZIaN YU7NLR/266
G4FEUR295 SM1CXE341 ZL4LZi311
G4HVRIZI3 SM5B2Q0168 KAHDO293
12CZQI205 SMBCET!328 KlJiurz2oz
Radiotelephone

CE3BBWI2B0 F&RFH/321 I8WES/302
CH4AALIE3 FEFWW/281 1BWY D211
CXTBF298 G3JEC/I37 1aMBX/314
DJTAXI206 G3VIE/313 JEICKLIZ54
DJBOUR/249 G4FEUrR93 JH1IFS{325
BRIWNAS0 G4HVHIZ24 JAZAPAIIE
DKISFI320 1MPORIA10 JH4KMA{194
DLYZAMI0 12BVGII18 KP4AM303
EATQF[311 I2WTY/307 LA4HWII0E
EAZODI30T 12¥YRGI323

CABETI251 {V3YRN/309 QXIKMME0
EAYBLUI296 IBACBI316 QZTJ2r3r
FaDnJiaar 1RSAT/321 LAVEIE3
cw

HBEIGMI230 PY2RRAG154 W2Ycl232
JHTIFS303 SMECST/297 W3TVB/285
PASBFH/MES K1HDON?S AAJARIZ9S
RTTY

WIDA/26 W2FXA/25

QKITTLA07 YVBCAXNS1 KU4AH00
RTSUN/326 KAZUTVHO N4ACFHM
VE3ICK/220 NIZN/109 KASMIIM40
WL7AMEN00 AFavIZr9

JH1CAQI110 RTSUN/216 AF4Y(261
JNTKEJMT72 SM5BZQI124 WB4AMRH/10
JA4ZDI7Ta Z56TBM105 KASMI/140
JE3NKPA0S5 0Z7JZI303 NI2NMOA
DK3TTLM00 MICPGHM NN5GHM09

Satellite

WAFXI02 waYyY
ZS58K DLEQW W7FP
KIKOB/279 W3ITVBI3 WAPTHIZH
KX1A/281 AA4ARII12 WAYVZH52
N1ALR/281 KACXY/309 WAZMC/319
WiDGJ/ 3y K4LNMI356 WAAGOX/181
K2ROR/200 KALRI310 WB4PUD/290
KB2EN/305 KB4HL/302 AFSW/126
KG2c0i263 KRaMia2a K5TAL300
KB2RZ/300 KV4F/310 KCEWES290
WaKN27T N4AJZINA0 KESAX/298
W2TAIT NAAVBI309 KT&YA51
W2YC281 N4BLX/304 NECH/260
WAZLIXC/298 N4IR/Z95 WHKGEXI5T
K3GTI296 BN4UH335 WSLFK/325
VETAIWIZT9 WIONK/I57 K4PQVI329
YK2AQU204 AG2KI22T N4AJIZ{262
VPECPI302 KB2RZ/300 N4AVB/I0?
YVBEF/175 KC2C0/260 N4BLX/304
ZLALZIB M WAZUXC/268 W4BLE/260
BW1DYr332 WAFZE/D4 WAZMCI270
K1HDOR2T WB3AMO/180 WALGOX144
K11YD/168 WB3BGA05 KTaYi131
K1KQB/255 WH3IHQMR 26 WHGFM/M30
KA1PM/ZI6 AMdARI312 WEKGX/I53
N1ALR/281 K4CXYI305 WELFK/307
W1DGJI347 KB4HU/302 WECPZI1T4
KACXY/285 N4IR/284 KADTi294
N4AJZ/178 W4AB126 NE6II206
N4AVEAS3 WDSDBV/257 WEDN/253
180 Metors

N4aJ/158

N5GAPIT25 KJBY/1D8 K9EGH128
WASOYLUN26 NaFZI138 NSCARII0
NMPFHH05 WBKJP8T KIDAI10
NSCTE/02 WEBUE!N48 KJBYHOB
NSGAPI102 N7GMT/101 NBFZIf38
WABOYU17 W7LHO/E9 WD$DZVI13
WeLEM03 KABHOK/108 WOKJPI154
W7LHOM10

OH3RF NTALR OKVK
K8DT/341 W7SFF/284 WHDDXA03
KSEXD/337 - KABDUT/127 WASVGY31D
KELAE/31 WaADI330 WOFD/350
K60,/0/329 W8JQi342 WoGW20
KXBC/07 WaLU(318 WBSHIP/I09
NBIZM/215 WEMEP/225 KEBLT/338
NESI{255 WaRV/289 KCEFJMB1
WBESY/a57 WDBQBP/200 NBALLI300
WEDN/328 KIGXia11 NJEM/203
WEGO/319 KGOLM/290 NKENi245
WBUE/179 KQBWI283 WBICBI00
K7DVK/253 NBADN/266 WURYWI279
W7EDA/33R WaAMMIa2Z7 WAZSTVI201
WBSTED(304 WASRTAB2Y NYADN/255
WD5DBY/309 K7DVK/282 WAARMMI325
K&CID27T K7iNM/231 WIDNE/331
KeDT/322 NKTY/149 WIDDX/303
KEEXOIA31 WTBKRIG17 WASVGYI305
K80JOMz8 W7EDA/295 WBIHIP/30T
KEVMNI278 KGBNY/288 KBRDMi250
KBBY/280 WBJQI318 KQ@/259
NEGI227 WBLLa02 NEDWLI/T76
NMBLI132 KOGX/511 NKEN/245
WEBSY/a51 K9LINfZ25 WALECI203
WEDNII00 KCILM/2g9 WRPTI08
WEGO/31B KOoWj2a2 WBEWAY/302
WEGO/296 WT7EKM/260 KQDW/275
WABPES/175 WBLUI257 WIGW/293
WIEDA/282 K9GX/2B1 WaPT/265

Strays

ARRL SEEKS 1989 NATIONAL
CONVENTION SITE TO CELEBRATE
LEAGUE DIAMOND ANNIVERSARY

The 1989 ARRL National Convention will be
one of the main activities to mark the 75th,
or Diamond, Anniversary of the American
Radio Relay League. Accordingly, in addition
to the usual criteria, the following will be used
in selecting the site and the sponsoring focal
organization for this convention:

1) The convention shall give attendees a
historical perspective, and a look ahead to the
fast quarter of the lLeague’s first century.

Applicants should address as specifically as

possible their plans in this regard,

5) The location will be selected so as to
provide for a relatively large attendance.

2) The convention shall provide attendees

with a commemorative souvenir that will
form a lasting part of their Amateur Radio
memorabilia.

3} The convention shall provide non-
attendees with an opportunity to share in the
experience through QSOs with a special
convention station, through videotaped
highlights for distribution by ARRL. and its
affiliated clubs, and through other means to
be proposed by the convention committee at
the time of application.

4) The convention application shall
demonstrate financial and personnel resources
sufficient t¢ accomplish these aims, in
addition to the usual high caliber of National
Convention programs and exhibits.

Applications received by the ARRL
Secretary by July 1, 1986 will be circulated
10 Board members, and the sefection made at
the 1986 Second Meeting of the Board from
among the applications received. If no fully
qualified applicant steps forward by July I,
the application process will be repeated prior
to the 1987 Annual Meeting of the Board. The
application itself, and supporting documen-
tation addressed specifically to the above-
listed criteria, will be duplicated for Board
members at League expense: for other sup-
porting material, such as Convention and
Visitors Bureau pamphlets and letters from

local officials, the convention committee
should supply 24 copies of each at the time
of application.
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Correspondence

Conducted By Bruce Kampse, WATPO!
Informatlon Services Assistant

All letters will be considered carefully. We reserve the right to shorten letters selected in order to have more members’ views represented. The publishers
of QST assume no responsibility tor statements made herein by comrespondents.

CODE PRACTICE AND TUNING UP

(11 would like to express my thanks to the
ARRL staff for providing the services of
WI1AW. For countless hours, 1 have sat in front
of my rig, copying code from WIAW, trying so
desperately to increase my speed and proficiency.
I have recorded such transmissions on tape, then
played them back while sending along with my
straight key and code oscillator.

Oh yes, 1et’s not forget those code proficiency
runs. Sweaty palms, a pounding heart in the
chest, and QSB on the band, Then in the middle
of copying, a station comes on the air,
completely covering WI1AW’s signal. ‘Well,
there’s always next time, and eventually, you are
able to copy okay. These proficiency dritls not
only give & person a great feeling of accomptish-
ment, but may in fact, help the upgrading ham
feel more at ease when the code test is given or
help the contester increase his or her score. I used
my code proficiency-award speed in the Novice
Roundup of 1980, and took first place in the
state of Oklahoma.

To me, the WIAW official bulleting are the
most important of all transmissions made by the
Maxim Memeorial statior. These bulletins provide
the amateur population with the up-to-date
happenings of ham radio. These include amateur
satellite bulletins, FCC information, and
propagation forecast bulletins. There is always
some type of information sent daily that is of
interest to the avid amateur.

All of this and more! All provided as a free
service from the ARRL. Sort of spunds like an
advertisement, doesn’t it? Well, this is no adver-
tisernent, but rather a very sincere thank you
from a fellow amateur. Keep up the great work,
Hats off to you!!! I've got to go now, Time for
the next WIAW CW bulletin —Carl W.
Hickman, KASDAV, Davis, Oklahoma

1 Trying to increase my code speed, I turned
on my receiver on the night of January 30, 1986
to get some code practice in on HF. All bands
were prefty much dead, no 10 to 5 WPM CW
anvwhere, Then | checked the WiAW schedule;
yes, there was some code practice at 10 PM EST.
After copying about 10 minutes of CW on 30
meters (conditions rendered WI1AW’s signals
weak but copyable}, 1 was literally struck by
someone calling CQ exactly on W1AW’s fre-
quency. This signal was 50 strong that I had to
quickly pull my headphones off or be deafened!

Omne of the reasons that I became a ham was
the respect and courtesy shown to fellow hams,
There was also a sense of pride in the profes-
stonalism in which hams operated, 1 try to reflect
all these things all the time when I operate, either
on HF or VHF.

People, when vou tune up or call CQ over
WIAWs signal, you are not hurting WiAW one
bit! You are hurting those of us who copy or try
to copy WIAW, That in turn, to me, shows a
tack of respect, conrtesy, and professionalism.
This is not good, especially for the Novice or
those with receivers wishing to become Novices.
We all talk about getting young blood into
Amateur Radio, but behaving like a lid will turn
of § most anyone to Amateur Radio. I don’t care
who it is. Come on, people, the time has come
for us to get our act together!—Lee Groce,
N2AAD, Yadkinvifle, North Carolina

1] Why do those hams (and this includes those
who know better) stifl tune up without a dummy
load? In these days of sensitive receivers, don't
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they realize their tuning up is probably killing
2 Q80 a thousand miles away? And this old trick
of tuning up on one frequency, and then moving
away to cail CQ. 1t fools no one! There is the
fellow who sends QRL (with no question mark),
and before one can move the hand to the send
switch he goes on to sending CQ about iwenty
times before giving his call. The odd part is, this
is usually done by hams who know it is poor
operating practice. Why spoil a great hobby for
others, old and voung? 1t would be a good idea
if every ham listened at [east ten minutes before
hitting the key.--Martin M, Hellman, K2TAJ,
Staten Island, New York

HAWAIAN PERSPECTIVE

i) In response to your letter in December QST
{**Amateur Radio, What’s That?”* by Bill
Roork, VEIMBE), | want to assure you that ham
radio is alive and doing well in Hawaii. Also,
we can stand proudly on our record of service
in disaster and emergency sitnations. [ am sorry
that things did not work out as you had planned
and will attempt to give some insight on the entire
situation.

Hams in Hawaii are no different than
anywhere else in the world, but the number of
us is very small compared to the quantity of
visiting hams that reach our shores daily,
monthly, and yearly. Most of the local hams are
involved as you are in your home QTH of every-
day earning a living situation and we do not have
the time to welcome every visiting ham that
arrives on our shores,

You did not state what island you were staying
on, but | really believe had you done mote
monitoring you would have made many more
Q50s with local hams and even been invited to
one or more of the focal activities.

It seems that the hopes and desires of most
visiting hams to the Islands is that they can meet
a local ham and use his or her station to talk back
home. Nothing wrong in those thoughts,
however when you are overwhelmed by the sheer
number of visitors you will become very timid
in offering a welcome, The local ham here does
like to socialize with visiting hams; but at times
and places he would like to control. This I am
sure is your attitude in your home QTH.

The local ham in the Islands with a visible sta-
tion is under a constant imposition from visitors
10 use his station; there are even requests for con-
test use. The single visitor doesn’t understand
that he is only one of a multitude that has made
the same request at most any time of day or
night, and sometimes in a most objectionable
manner.

Consider if you will, if these conditions
prevailed in your community, and you had
several visitors knocking on vour door most
every day of the week with these requests, would
you be very active welcoming visitors on the locai
two meter repeater? [ think not, so please don’t
expect us to be any different than you. The
Aloha spirit does prevail, but there will atways
be some that don’t understand. Aloha and 73.
-~Frank Kephart, KH6DW, Kihei, Hawuii

MOBILE GEAR

{1 1 just want to register a complaint which you
might want to pass on to all the ham gear
manufacturers. I love to look at their new equip-
ment. But where am I going to put it? My wife
and I tour in a lovely X.J6 sedan. Have you ever

looked inside of one of these cars? There just
isn’t room for anything. Possibly one could get
a two meter rig in there someplace. I just have
an HT on the shelf in the middle of the instru-
ment panel with a mag mount antenna on the
roof. [ would like to have two meters, 450 MHz
and 1.2 GHz installed in one mobile radio.

The next complaint is lack of memory in many
of these rigs. Put at least twenty channels in. 1
pick a repeater in each town that I'll be traveling
through and enter its frequencies in the memory.
Then 1 write the memory channel number on the
map. All my wife has to do is to tell me to go
to the appropriate memory channel when we get
in range. But with only ten memory channeis §
have to keep reprogramming as we drive along.
I should be able to do that once before we leave
home with enough memory.

S0 come on YOu puys, give us some small
multiband VHF/UHF equipment, lots of
features I'll gladly pay the price, but shrink it
into one compact unit. I'Il gladly trade power
for small size. Even with the HT 1 seldom go to
high power when out on the road. These modern
repeaters are really good.—Fdwin J. Sunde,
WWMEQ, Aurora, Colorado

THE CHRISTMAS GIFT

71 What a delightful little tale was “The
Christmas Gift”* by Bruce Vaughan, NR5Q,
It is always a joy to work the type of fellow
represented in that story with his HQ-129X,
Viking II, and beautifu] bug-gencrated CW.
Even more pleasurable when he comments that
for a forty-six-year-old kid, I'm ““pounding my
own bug pretty darn well.”---Dick Downey,
KALZ, Amsterdam, New York
[Editor's Note: The tellow in “The Christmas Gift”
had an 5X-28 and a DX-50, The ham that Dick is
mentioning has an HQ-129X and a Viking 1. There
is a& lot of nice, older ham gear that is still on the
aif.

PROOF OF LICENSE AT POINT OF SALE

{1 At atime when we amateurs are finding more
and more unlicensed operators invading our
bands, i find it especially disturbing to note that
amateur-equipment dealers are contributing to
the problem by selling transceivers to unlicensed
individuals. Out of my last four visits to 2
popular Southern California dealer, I witnessed
three sales of transceivers to obviously unlicensed
customers.

{ am aware that dealers are not obligated to
wheck for proper licensing prior to making a sale.
However, 1 believe that it would be in our
hobby’s best interest if they would. Many of
875 readers no doubt remember when a ham
could purchase a ten-meter linear amplifier
without difficulty. Unfortunately, when the CB
¢lan diseovered that these amplifiers would work
well on eleven meters, the FCC found it
necessary to inconvenience legitimate operators
by banning the sale of all ten-meter amplifiers.
[t is not difficult to imagine further restrictions
being placed on the sale of amateur equipment,
if the misuse of that equipment continues to
escalate on the amateur bands, and those of
other services.

Ft is both ironic and shortsighted that amateur
eqquipment dealers are willing to jeopardize the
same hobby that supports their businesses.
~Edward F. Accomazzo, WBEWGL, Upland,
California T



The World Above 50 MHz

Gonducted By Bill Tynan, Waxc

Send reports ta PO Box 117, Burtonsville, MD 20866
or call 301-384-6736 to roecord late-breaking information.

The Trans-Pacific Duct: Its History and Future

The fact that VHF signals propagate 2500
miles and more across the Pacific between
Hawaii and the Mainland is well known.
Most, including this conductor, were con-
vinced that the propagation penetrates only
a few miles inland on the eastern end, and is
fimited to southern and central California, ex-
tending no farther north than the Bay Area.
Certainly, almost all openings until summer
1985 attested to the truth of the inland-
penetration belief. Then came the record-
breaking propagation of last July that shat-
tered the myth that signals from KH6 reached
only a few miles from the coast. On those oc-
casions, stations as far inland as 100 miles
were able to contact KH6HME and/or
KHOIAA operating from the upper slope of
Mauna Loa on Hawaii’s *“Big Island.”" It re-
mains to be seen how far north they go, but
more on that later.

These trans-Pacific openings are not par-
ticularly rare occurrences. Many such open-
ings have taken place since the first 2-meter
contact between John Chambers, WONLZ,
and Ralph (Tommy) Thomas, KH6UK, on
Tuly 8, 1957.* These two repeated the feat in
June 1959, this time on 1% meters.’ They
continued their tests, trying valiantly to bridge
the same gap on 70 cm, but were never suc-
cessful in those attempts, They did experience
a near miss on July 20, 1960, when W6NLZ
heard signals from KI6UK, but nothing was
heard in the opposite direction. 1t was later
found that a receiver problem at KH6UK was
to blame for the lack of a two-way.*

Then followed a hiatus of 13 years in the
trans-Pacific contacts, probably attributable
to lack of activity. The two pioneers had left
the scene, KH6UK returning to New Jersey
and reassuming his former identity of W2UK,
and WONLZ becoming a Silent Key.

The next big reported trans-Pacific open-
ing began July 26, 1973 and was of massive
proportions, lasting into the first few days of
August. During this time, literally hundreds
of contacts were made, many of them through
the 16/76 repeater located at the 800D-foot
level on Mauna Loa. In addition to the
repeater contacts, many direct 2-meter QSQs
were completed, including a number between
ground-level stations at both ends of the path.
One of these was KHSHLP, who was
operating from atop an ocean-front hotel in
Hilo and using a Gonset Communicator IV
he keyed with the microphone push-to-talk
button. (For those too young to remember,
the Communicator series were 10-W AM rigs
popular in the *50s.) It was definitely deter-
mined that best results on the California end
were obtained by those operating from
elevated locations within view of the Pacific.
Many, including K6YNB (now N6NB),
journeyed to choice spots to take full advan-
tage of the conditions. This opening also pro-
duced the first trans-Pacific 6-meter tropo
contacts, and they probably still stand as that
band’s tropospheric DX record. Among the
t-meter exchanges, KH61J worked WoKQG
in Sebastopol, north of San Francisco, along
with KeUQH located at Saratoga, south of

the Golden Gate City. Upon being alerted that
the KH6EQI 6-meter beacon at Pearl Harbor
was being widely heard on the West Coast,
KH6GRU (now KH6HT) got on the band and
worked W6BPC, WASJRA and K6QEH, all
of the Los Angeles area.””

Some of the Hilo amateurs hastily assembled
tor a short visit to the city during our recent
trip to Hawali. Left to right are KHBHME,
WHEAXL, AHEP, KHEIAA, AHBJ and column
conductor W3XO0. (photo by W3X0’s XYL}

June 28, 1976 saw the next big opening
from California to Hawaii, It did not last as
long, nor was it as widespread as the 1973 ses-
sion. Also, it did not reach much north of
Santa Barbara, and no direct contacts were
made with ground-level Hawaiian stations. At
one peint, however, K6YNRB, operating por-
table at Malibu Beach, north of Los Angeles,
was heard directly on 146.22 by KHGIOR
Hickam Air Force Base near Honolulu while
‘Wayne was busy working KH6s through the
22/82 repeatet on Mauna Loa. Thanks to the
growing popularity and efficiency of SSB, this
opening did result in more direct,
nonrepeater, contacts than had any previous
one, including the huge 1973 affair. This was
due to KH6IAA taking a 2-meter sideband
rig and a 4-element beam up Mauna Loa.?

Even though these excellent openings, not
a single 70-cmn contact had yet been made.
W6FZJ (now W1JR) and KH6BZF almost
made the grade in August 1973, only {o be
thwarted by an equipment failure. It wasn’t
until July 18, 1979 that a successful 7¢-cm
two-way was established. A new element had
been added, which made it much easier to
spot the presence of favorable propagation.
Two beacons had been instafled at the
8000-foot level on Mauna Loa—one on 2
meters and one on 70 ¢m. On this occasion,
WB6NMT San Diego heard the 70-cm beacon
and called its keeper, KH6HME. It was five
hours before Paul could get free of work com-
mitments and make his way up the slope from
Hilo to the beacon site. But, once there, he
made the initial contact with Louis, without
delay. WOYDF, WB6ESQ and WB6WLR
were also able to complete 70-cm QS0s with
KH6HME/KHS6 that historic ¢vening.®

July 23, 1980 brought another trans-Pacific

opening, this one [asting a total of nine days.
Once again, WBO6NMT heard the 70-cm
beacon, but KH6HME was unavailable to go
up the mountain, so the honor was left to
KH6IAA. However, it was another day
before Al could get free of work commitments
and make the trek. Once there, he worked
Louis plus AA6DD, N6NB and a number of
other 70-cm stations. He also worked
WB6NMT on 2-meter SSB but, strangely, few
other 2-meter contacts were macde during this
opening. N6NB and WB6NMT also ex-
changed reports with KH6IAA/KH6 on
223.5-MHz FM, for the first trans-Pacific
1% -meter work since the WONLZ-KH6UK
contact 20 years before. A few days later,
KD6R, at 4500 feet atop Mt Palomar, worked
KH6IAA/KHG6 to set the still-standing 70-cm
terrestrial DX record, and demonstrated that
Califoraia stations focated at high altitudes
can get into the duct. Previously, it had been
believed that about 2000 feet was the limit on
that end.'

The day for 23 cm arrived on June 24,
1984, when N6CA heard the beacon he had
constructed and shipped to Hawaii several
vears before, While KH6HME proceeded up
Mauna Loa, Chip collected gear and headed
for Palos Verdes, near the site of WoNLZ's
earlier successes. They soon contacted,
establishing a new 23-cm terrestrial record."

Since their installation on the upper slope
of Mauna Loa, the beacons have been the
single best tool for determining the presence
of propagation across the Pacific, especially
on the higher bands. Since they began opera-
tion, W6PJIA has been keeping records of
reception at his QTH in Fullerton, a suburb
of Los Angeles. Bob, who designs VHF
amplifiers for Henry Radio, was instrumen-
tal in constructing equipment for the 2-meter
and 70-cin beacons, and thus has a special in-
terest in listening for them. He notes that a
10-GHz unit is now ready to go and should
join the others at the site soon. His records
show that, beginning in July 1979, soon after
the 2-meter beacon was placed inte operation,
its signals were heard in California on 12 dif-
ferent days during the remainder of that year.
The following vear, signals made it across the
Pacific on 20 different days, beginning July
7. Many openings were quite weak, with
signals running only a few decibels out of the
noise, but on other occasions they hit levels
of 89 and above. 1981 was a dry year by com-
parison, with only three days of propagation.
Openings during eight days were noted for
1982, but only a single day in 1983. Things
imiproved again in 1984, with 8 openings
observed.

But 1985 can certaindy be considered a ban-
nier year, The W6PJA report lists 21 days on
which openings were experienced, including
those of July 12 through 14 and July 28 (see
note 1). W6PJA’s observations and other
reports display quite a distinct pattern. Most
trans-Pacific openings occur from July
through September, but some have been
observed through December and a few ex-
perienced during February and April. The
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23- and 13-Cm Standings

Listings are call, state, number of states worked, number of call areas worked, number of grid squares worked and best DX In statute miles tor farthest terrestrial contact. Gall
areas are the 10 continental US call aveas plus KL7 and KHB, plus VE and XE call areas, plus other DXCC countries not located within the borders of the US, Canada or Mexico.
These not submitting updates or otherwiss showing an indication of interest in being listed in the Standings over & two-year period are subject to baing dropped. They will be
reinstated upon written presentation ot continuing activity. It is not necessary to have worked any new states or grids in order to remain in the $tandings or to be rainstated,

meraly an indication of activity and Interest in being listed. Compiled February 9, 1986, Deadline for next update |s Au
PO Box 117, Burionsvilla, MD 20866. It is preterable, bul not mandatory, that updates be on special forms avaflable

23 Cm K4Q|Fx
waszl MA T 834 - HHOANY
K1FO CT 16 7 21 468 WS4F
K1PXE CT 13 5§ - 448 WALOES
WIJR MA 12 829 858 ANTD
WALJOF MA 12 418 Ta2B KARLIE
W1RIL MA 11 618 - WAVHH
WIXP MA 7 & - 000 WEBLLA*
KI1LPS VT 7 5§ - 288
WIGKX  MA & 3 — 20 e,
K2UYH* NJ 22 32 770 WBSAFY
WAZLTM* HNJ 17 6 — 770 WASTKU
W2VG NJ 18 ¥ 928 &57 WABVJ
W2DWJ NJ 15 &5 =o o K5PHU
K2YGO NY 11 & — 470 W5a5H
WIEVS NY 10 & — 426 KEMWH
K2JNG NY 10 4 — 305 WSHPT
WR2PGC NY B & — 473 ®xa5F
NZBJ NY 5 3 & -~ W5SUWB
WAZFUZ NY & 3§ - i2% N4JSI5
A2E NY 4 5 - 320 WERGH
K2OVS NY 3 2~ 136 WBSLBT
WA3JUF  PA §4 5 20 300 N5BBO
WiIP MO 11 T 18 389 KBLLL
WAZNZL MDD 11 7 -~ VB0 WSLDY
W3HMU fA 11§ — U0 KsSwW
K3y PA g 4 - 20 WEUKQ
K3IHZO MD & — 12 — WABDBY
KB3IQM DE T - T WASHNK
WASTBE
*some ¢ontacts via EME WHGVE
~-infarmation not supplied KAPUF

Y& 15 B -— 790 NECA 8 10 40
KY 13 521 790 KaZMW 43—
VA 10 5 — 481 WBRGS 38
GA 7 310 B25 WEX 2 03—
L & 213 — WB0OQ 2 g —
FL 4 2 - 847 WEBNMT 17 -
F. 2 2 — B70 KCBAB 11—
GA 2 3 -— 350 NBTX 11—
TX 20 23 49 1073 KIGNVI7T &Z 5 2 &
TX %0 4 -~ 1073 NBNBIF  UT 4 2 —
Ok 7 313 600 WBSTCON? AZ 2 2 2
TX 7 223 - WATIUG NV 2 1 —
X B 518 1112 Wrlx. a7 1 1 —
™ 4 3 — 982 Waylo Ml 16 12 30
X 5 112 — KEWW OH 16 7 32
X4 2 91006 WASBITXT OH 15 8 20
AR 4 2 - 200 WEBBBKGC M| 15 T 33
™4 4~ 5 WBBPAT OH 4 3 —
T 3 2 750

™ 3 2 - 7180 WOZIH iL 20 9 —
MS 3 Z - 467 WEBISNR L 1-? B 20
M§ 80 2 - - WASFWD Wl & 3 8
A 32— - Wty N & 37
xoz oz 2 WeNCD L 3 3 —
%5 5T s WIAAG L 2 2 -
OK 2 1 4 - WBADRL. KS 16 6 35
tA 2 1 - 355 WARAP 14 13 4 26
™ 2 -~ = WeoHU  MN 12 5 18
T 1 1 5 50 WABTKS KS 9 318
™ 1 1 - 371 KCpaR NE & 1 8
™ ¢t 1 — 366 WaYzs MO 4 2 -~
™ § 1 - D KRALL ND 4 2 —

st 5, 1988, The teadline Is the dafe that update reachaes
or an SASE to the PO Box just mentioned.

2472 Wncis Wl o3 2 -
402 WoPWw S0 3 2 3 9
362 HATLM MD 3 1 7 —
250 WOZIY KS 8 { = 170
200 NOSY K$ 2 2 4 170
295 WEMDL MN & 2 — 340
130 VB MM 2 2 - 260
112 KHBHME 2 - 272
426 YESLNX 7 518
ﬁgg YEAMA® § T2 800
XE2BG 11 - aTo
;:‘1’ 13 Cm

4:18 WaezHi MA & H 0 -
BO4 W1JR MA 3 1 1 100
650 WASAXV P& & 211 194
4§05 WANUF  PA 5 310 -
790 WAHHK! TN B 5 & 582
T80 WBSLUA TX 4 215 508
WEHN ™ % §$10 230
THR WASVJE  TX 2 1 B 185
300 WBBAFY TX 2 1 3 -
770 KBPJIR OK 119 o2m
350 waspBY Tx 1 1 1 65
678 WABTXY o 3 3 4
214 WaZIH L 5 2 - 340
i WBSSNR 1L 4 2 4 -
430

425

243

specific weather structures responsible are not
entirely clear, but there is observational
evidence for openings to be accompanied by
a band of clouds, defining a front, running
between the section of the West Coast in
which signals are heard and the Hawaiian
Istands.

As with our experience in the eastern part
of the country, tropical storms (hurricanes)
seem to play a role in producing openings.
During the massive 1973 session, no fewer
than four tropical storms were int the general
area (see note 71, No propagation to Hawaii
has ever been noted much north of the San
Francisco Bay Area, but W6PJA points out
that, on many occasions, cloud formations
begin at Hawali and terminate on the coast
of Oregon or Washington. He believes that
one reason so many more instances of Hawail
bheacon reception have been reported in
southern and central California over the past
vear or so than previously, 1s that many more
amateurs are listening. On the other hand,
few probably listen in areas much north of
the San Francisco area. This, he believes,
could account for the lack of reception reports
from there north. Bob speculates that people
in northern California, Oregon and
Washington may be missing openings that
would be categorized as “‘truly remarkable,””
it ever detected. He pleads for VHFers in
those northern coastal areas to begin listening
for the Hawaii beacons. For further details
on what to Jook for, contact Robert J. Cook,
W6PJA, 1406 Maralem Dr, Fullerion, CA
92635.

For those in the areas already well known
10 be visited by trans-Pacific ducting, there
remains many new adventures, There are
other bands on which to span the ocean, Who
will be first on the new 33-cm band? ls
propagation possible on 3 ¢cm? A 10-GHz
beacon is ready to go up on Mauna Loa, so
the tool to find out will soon be in place. But
suitably equipped stations on the Mainland
are needed, too.
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ON THE BANDS

Record-breaking DX on 2 meters, numerous
contacts on 1% meters and 70 cm, South
America and Hawaii worked and a New England
station heard in Sweden on 6 meters, new grid
sguares and states added on all bands, This is
a very preliminary sketch of the fallout from the
tremendous aurora of February 8, Occurring, as
it did, so close to deadline, 1 have only a few
reports via the telephone answering machine plus
over-the-air comments and my own observations
to go on this time. Therefore, | won’t attempt
to provide a synopsis of this momentous event
this month. Instead, I pian to devote all of the
May column to coverage of ““The Aurora of
February 8, 1986, truly one of the higgest VHF
propagation days in many years.

6 Meters—From E19D comes word that he and
some other irish stations are receiving 6-meter
operating permits. ‘The copy of the authoriza-
tion that Jim forwarded to me specifies the same
ERP, antenna and operating location restrictions
that apply to the general authority given all UK
Class A amateurs. (See last month’s column.}
However, it adds one very significant stipulation
that will severely handicap the Els. It states,
“Qperation is permitted only outside of peak
broadeasting hours.” Just why this provision is
included, when no time limits are placed on the
{3y, is somewhat of a mystery. Also, the reason
for granting 6-meter operating authority only to
those holding special permits, when all Class A
licensees in the UK are permitted to get on the

band, is also unclear. Hopefully, these specific
provisions will be modified befors too long. In
any case, it’s nice to know that there will be at
{east a few Els on 6 meters.

Another piece of good news comes via a letter
from QZIFDH. Claus says that OZ1P}J, who
is an active VHFer in Denmark, wifl be moving
to Greenland for the next two years. He plans
to work 6 and 2 maters as well as 70 cm under
the call OX3LX from a QTH OZIFDH says is
about as close to Canada and the US as one can
get in Greenland. Plans include setting up
heacons under the call OX3VHT on 50.045 and .
144,902 MHz. Claus says that Bo is looking for-
ward to making many contacts. HEE

VHF/UHF Century Club Awards

‘the ARBL YUCG numbered certificate is awarded
to amateurs who submit written confirmations for
contacts with the minimurm number of Maiden-
head grid-square locators indicated in Italics for
each band listing. Initlal qualitiers are shown first,
followed by endorsements, for December 16, 1985
through February 13, 1986, An SASE to Awards
Desk, ARRL HQ, will bring vou the ruies and
application forms.

6 m (50 MHz)
100

2m (144 MHz}

100
o3 K5LIR 82 K2GK
104 WDBCTX 83 KBIQC
105 K20VS a4 WHIUQE
108 KD7Y 85 Wasz
107 W5NZS £6 WB3LJK
108