


TEMPO'S ALL NEW S-15 SYNTHESIZE[
HAND HELD OFFERS IMPORTANT
FEATURES AT A PRICE THAT DEFIES
COMPARISON.

Compare these features with any- other hand held

Tempo §-2
Enables vou to use 220 MHz repeaters B
throughout the U.8.. The 3-2 is . T e At e =
thoroughly field tested and otfers a iong AWM v A :

life of dependable sesvice, Agood way to YA - 1 TEN
. get into 220 MHz operation tf you're not S
on yet and with the addition ota Tempo
power amplifier vou car build a small
base station or a powerful mobile ng.
$289) 5-2T..$319

Wew Kepueeo PRES!

Tampo 8-4

The ﬂrst 440 MHz hand held and still a
winner,..offers the perfect way to get into
an uncrowded band. Check one out at
your local Tempo dealer or write Henry [
Radio. 5289 5-47...5319 T

Boost the power of your hand held or
mobile unit with a Tempo solid state ; : N ETARES fras,
power amplifier. A broad range of power . SEeE
outputs available at very affordable g g ik /

prices. Please write for literature. y o e SELL s —

e = o i

Tempo M1 d
Tempo does it again! This time with the 1N L nartt : L&
warld's first and only ALL CHANMNEL atler GHarge LYRe) o
synthesized hand held marine ; L S
transceiver. The Tempo M1 operates on
all marine channels..both U.S. and
international, plus four weather
channels. This Is a real working tool and
4 hobby rig with hundreds of uses, Itis
skillfully engineered and built to provide
endless hours of hard use, 1 wait low
power—z'e watts high power positions.
And the price...LESS THAN $500
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For all states sxcapt Cahfornia. -
Calil, residents pleass call cn!lm on our regular
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With no neighbors, no
regular mail sarvics and no
alectricity, the Mueller faml.
v was cut off from clvlliza-
fion — except for Ann’s
hastily developed operating
prowess, and Dwight's In-
genuity. See page 54.
(Phota by Dwight Muslier)
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att’s new...on 2 meters?

m.ﬁ.. ‘._

The TR-9130 is a powerful, yet compact,
25 watt FM/USB/LSB/CW transceiver
providin, &lincreased versatility of opera-
tion on the two meter band. It features
six memories, memory scan, memory
back-up capability, automatic band scan,
all-mode squelch, CW semi break-in, and
incorporates microprocessor technolegy.
It is available with a 16-key autopatch
UP/DOWN microphone (MC-48), or & basic
UP/DOWN microphone.

TR-9130 FEATIIRES:

= 25 Watts RF output
All modes, IFM/S8SB/CW), utilize a new
high power linear module, for more
relfable FM nperation and increased DX
o 358 ar CW. _
FM/USB/LSB/CW all moade operation
FEowr added convenience in dll modes of
operation, the mode switch, in combina-
tion with the digital step (D5) switch,
determines the size {100 Hz, | kHz, 5 kitz,
10 kHzl of the tuning step, and the
number of digits displayed.
Six memories
On FM, memories | through § for simplex
or 2600 kHz offset, with the OFFSET
switch. Memory 6 for non-standard offset,
All six memories may be uperated
simplex, any maode.
+ Memory scan
seans Inemories in which data is stored,
Stops an busy channels,
+ Internal battery memory back-up
With 9 volt Mi-Cid battery installed. not
KENWOOD supplied), memories will be
retained approximatelv 24 bours, udequate
for the typical move from base to mebile.
A terminal is provided on the rear panel
tor connecting an external back -up supply,

R
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+ Automatic band scan

Seans within whole | MHz segimenrds

lie,, 144.0-144.999 MHz), for improved

scanning etticiency.

Dual digital VFO's

Incorporates two built-in digital VFQ's,

selected through use of the A/B switeh,

and mdividually tuned.

Transmit frequency tuning for

OSCAR gperations

()n S58 or W, the tuning knob ar
LF/TYOWN buttons oy the microphone

may be used to adjust the transmit

frequericy during fransmission.

16-key autopatch UP/DOWN

microphone version

The TR-8130 is available with the MC-16

16-key aurtopateh UP/DOUWN microphone,

or with the hasic UP/DOWN microphone.

Manual UP/DOWN scan of entire band

possible using either microphone,

Squelch circuit on all modes (FM/SSB/CW)

The squelch circuit is effechve on S5RB,

CW, and FM.

Repeater reverse switch

For checking stgnals on the repeater

input, on FM.

Tone switch

For actlvating a tone device, (not.

RENWOOD supplied),

« CW semi break-in circuit with sidetone
Built-in, for convenience in CW aperations.

Digital display with green LED's

» High performance receive-transmit design
The use of a low-noise duad-gate MOSFET
plus two monaolithic crvstal filters in the
receiver front-end results in exceflent two
signal characteristics. Care in transmitter
dresign assures clean signals in ail modes.

= Compact size and light weight
170 (8-11/16) W x 68 [2-11/16) H x 24]

{(9-172) D mm (inch), 2.4 kg (5.3 1bs.) weight.

-

&
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, plus...!1!!

« Extended frequency range
Covers 143.9 to 148.8999 MHz, which
includes certain MARS aud CAP
frequencies.

= Transmit offset switch

= High performance noise bianker
Suppresses pulse-type noise vn $5B and CW
« RF gain control
For all modes of aperation,
= RIT (Receiver Incremental Taning! circuit
Usetul during SSB/CW operations.
« Amplified AGC
Enhances 558 and CW operation. The
AGC time vonstant 1s automatically
aptimized for each moude of operation.
* H/LOW power switch
Helects 25 or § watts RF output on ¥M or CW
£ Acccssory terminal
A four pin accessory terminal is provided
for use with a linear amplifier or other
ACCERKOTY,
= Quick release mounting bracket (Supplied)

More information on the TR-9130 s
available from all authorized dealers of
‘Frio-Kenwood Communications

111 West Walnut Sireetf, Compton,
Calitornia 940220,

paccsetter in amaleur radm

Accessories:

* KPS-7 Fixed station power supply.
¢ TK-1 AL wdapter for memaory back-up.

Speifications and prices are suhmf to rhqnqo nwithaut nofice or nhligation.



“Now hear this”...dngﬂa! display,

easy tuning

The R-800 is an affordably priced, high

performance general coverage commenica-

tians receiver cove: 150 kHz to 30 MHz in

30 bands. Use of PLL synthesized circuitry

provides maximum case of operation,

k-500 FEATURES:

¢ 150 kHz to 30 MHz continuous coverage,
AM, S8B, or CW,

= 30 bands, each 1 MHz wide, for easier funing.

¢ Five digit frequency display, with 1 kHz
resalution.

e & kHz IF filter for AM {wide], and 2.7 kHz
filter for S8B, CW and AM {narrow).

= Up-conversion PLL circuit, for improved
sensitivity, selectivity, and stability.

High performance, easy tuning,
digital dispiay

The R-1000 high performance communica-

tions receiver covers 200 kHz to 30 MHz

in 30 bands. An up-conversion PLL

synthesized circuit provides improved

sensitivity, selectivity, and stability.

B-A000 FEATURES:

¢ Covers 200 kHz to 30 MHz.

« 30 bands. each L Mz wide.

= Five-digit frequency display with 1-kHz
resnlution and analog dial with precise gear
dial mechanism.

s Built-in 12-hour quartz digital clock/timer,

¢ RF step attennuator.

« Three IF filters for optimum AM, S5B, CW.

« Effective noise blanker, « Tone control,

* Built-in 4-inch speaker. ® Ditmmer switcit.

* Wire and coax antenna terminais.

* Voltage selector for 100, 120, 220, and 240

YAC. Operates on 13,8 VDO with optional

DCK-1 kit

« Comimunications type noise blanker alimi-
nates “puise-type” noise,

= RE Atteniuator allows 20 dB attenuation of
strong signals.

= Tone control. * Front mounted speaker.

FU8" ineter, with 1 to 5 SINPO *S* scale, plus
standard scale.

¢ Coaxial and wire antenna terminals.

s 1040, 120, 220, and 240 VAC, 50/80 Hz.
Setector switch on rear panel.

= Optional 13.8 VDC operation, using DCK- 1
cable kit.

< (ther features inclurde carrving handle.,
headphone jack, and record jack.

Optional accegsaries for R-600 and R-1000:

* DCK-1 DT Cable kit, « SP-I00 External
Speaker.

» HS-6, HE-5, H54 Headphones.

* HC-10 Digital World Clock.

“Centsiation;i”. .Il?
shift, digital display,

sighals.

- ter sw * Narrow/ wide fllter selector
narrow WIde fll ers ltCh switch for CW and/or S8E.

¢ Built-in speech processor, for
increased tatk power,

* Wide receiver dynamic range,
with greater immunity to

The TS-5308 S5B/CW
transceiver covers 160-10 meters
using the latest, most advanced
circuit technology, yet at an
affordable price.

TR-5308 FEATIIRES:

+ |80-10 meters, LSB, 1I1SB, W, all
amateur frequencies, meluding
mew 10, 18, and 24 MHz bands.
Recetves WWYV on 10 MHz.

= Huilt-in digital display (six digits,
fluorescent tzbes), with

analog dial.

averload.

e [F shift tunes oul interfering

* Two B1468's in flnal, allows
220W PEP/180 W DO input
on all bands,

¢ Advanced single-conversion
PLL, for better stability, improved
spurlous characteristics,

* Adjusiable nojse-blanker, with
front panel threshold control.

The TS-660 “QUAD BANDER"”
covers 6, 10, 12, 15 meters.
“Fi, SSB (USH], CW, and AM
» ual digital VFO's
= Digital display
= (1 shift builtin
=5 memories with memory scan
« UP/DOWN microphorie
= All-mode squeich
* Noise blanker
o CW semj break-lnvsidetone
*10 W on $3B, CW, Fivi;

4 W on AM,
Optional accessories;
* PS5 20 power supply
* VOX-4 sprech processor VOX
* 5P-120 External speaker
* MB-100 Mobile mount
* YR-88C, YE-H8CN CW filters
* YR-H8A AM filter.

¢ RIT/XIT front panet control
allows independent fine-huning
of receive ur transmit
frequencies,

Optional accessories:

* SP-230 external speaker wilh
selectable audio filters,

* VF(O-240 remole analog VFO.

* VFO-230 renxete digital VEO,

* AT-220 antenna funer/ SWR/
power neter.

* MC-50 desk microphone

* KB deluxe VFO knoh.,

* YR-88C (500 Hz) or YK-88CN
270 Hz) CW filter,

* YH-BBSN 1.8 kH2z) narrow
558 filter.

" TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, L.aleo_r_ryal e0220



Diractors

Canada

MITCH POWELL," V30T, Y82 Narth Mile Rd.,
London, ON NEH 2XB (518-471.5853}

Vice Director; Thomas B, J. Atkins, VESCDM,
5% Havenbrook Blvd., Willowdale, ON M2J 1AT
Atlantic Bivision

JESSE BIEBEAMAN, W3KT, RD 1 — Bax 68,
Valley Hill Ad.,, Malvern. Pa 19355 (215 82? 7426}

e Director: Hugh A, Turnbull, W3ABC

6903 Rhode Island Ave.. College Park, MD 20740
(301-927-1797)

GCentral Divislon

EDMOND A. METZGER, WAPRN, 1520 South
Fousth St., Springfield, IL 62703 (217-523-5861)
Vice Director: Kenneth A. Ebneter, KBEN,

822 Wanona Trall, Portage, Wl 53901

Dakota Division

GARFIELD A, ANDERSON,* KPGA, 5820 Chowen Ave,
South, Minneapolis, MN 55410 {(812.922.1160)

Vice Director: Tod Olson, KOTO

292 Heather Lans, Long Lake, MN 55356

Delta Division

GLYDE O. HURLBERT, W5CH, P.O, Box 541,

Biloxl, MES 38533 (601-863-5709]

Vice [irector: Edward W, Dunn, WANZW, P.O. Box
10393, Knoxvilte, TN 37819

Graat Lakes Division

LEGNARD M. NATHANSON, WBRC, 20833 Southfield
Ad., Buite 240, Southfield, M1 48075 (313-568-3181)
Viee Director: (iegrge S. Wilson, I, W40Y!

1549 Grittith Ave,, Qwensboro, KY 42301

Hudson Divigion

STAN ZAK,* K25J0, 13 Jennifer Lane, Port Chaster,
NY 10573 {814-339.-6681)

Vice Director: Linda S. Ferdinand, N2YL, Sunset Trail,
Clinton Gornars, NY 12514 (914-266-5308)

Midwest Divislon

PAUL GRAUER, WEFIR, Box 190, Wilson, KS

67430 (913-858-2155)

Vice Director: Claire Richard Dyvas, WEJCP

2033 Budley St., Lincoln, NE 88503 (402.4768.2438)
Mew England Dlvision

JOHN C. SULLIVAN, WtHMR, Whitney Rd.,
Columbia, CT (1623? (203-228-9111)

Vice Dirgctor: Richard P. Beehe, K1PAD,

B Tracy Gircle, Billarica, MA 01821

Northwestern Dlvision

MARY E. LEWIS, W7QGP, 10352 Sandpoint Way,
N.E., Seattle, WA 98125 (206-523-9117}

Vica Diractor: Mef C. Ellis, KTAOZ, 5. 4302
Aitamont, Spokane, WA 99203 (509-448-0505)
Pacific Divislon

WILLIAM J, STEVENS,* W6ZM, 2074 Foxworthy Ave.,
San Jose, CA 95124 (408 37‘[-3819}

vice Director: Jettie B. Hill, WGRFF,

22410 Janice Ave., Cupertino, CA 85014

Roanoke Division

GAY E. MILIUS, JR., W4l

1416 Rutlapd Dr Vlrgmla Beach VA 23454
(804-481-5095)

Vice Director: Jehn C. Kanode, N4M

BFD 1, Box 73-A, Boyae, VA 22620 (703-837—1340)
Rocky Mountain Division

LYS J. CAREY, K$PGM, 13495 West Center Dr.,
Lakewood, CO 80228 (303-985-54 203

Vice Director: Marshall Quiat, AGEX, 1624 Market St.,
Sulte 200, Denver, CO B0202 <303-333~0&19)
Southeastemn Divislon

FRANK M. BUTLER JR., W4RH,
323 Elliott R, 5.E., Fart Walton Beach. FL 32548
(@N4-244-5425)

ice Director: Mes. Evelyn Giauzens, WAWYR,
2780 N.W. 3rd 5t., Miami, FL 33125 {305-542. 4139)
Southwestern Division

JAY A, HOLLADAY, WBEJJ, 5128 Jossen Dr.,
t.a Canada, CA 91011 {213-790-1725)

Vice Director: Peter F. Matthews, WBBUIA, 3403
S. Walker Ave,, San Pedro, CA 90731 {213-547-5818)
Waest Guif Division

RAYMOND B. WANGLER, WSEDZ, 642 Beryl Dr.,

San Antonio, TX 78213 (§12-733-9632 home,
512-684-6111 business)

Vice Director: Thomas W. Comstock, NSTG

1700 Dominik, College Station, TX 77840 {713 -B53-1181)

*Executive Committee Member

8 05T

Section Communications Managers of the ARRL

Reports Invited: The ARRL Board of Directors (sea tist at left) determines the policies ot ARRL. The 16
divisions of the League are further arranged inta 73 administrative "sactions,” each headed by an elected
Section Communications Manager. Your SCM welcomes reports of individual and club activity. ARRL Field
Jrganization apgeintments are available covering a wide range ot amateur radio opetating interests.
Whatever yaur license ¢lass, vour SCM has an appointment available, Gheck with your SCM (below) tor
further intcrmation. Section boundaries are detined in the booklet Operating an Amateur Radio Station, tres
to members.

Canadian Division

Afberta E. Roy Ellis, VEGXG, P. 1. Box 2, 4R 1, Fort Saskatchewan T8L. 2N7

British Columbia H. E. Savage VETFB, 4553 Waslt 12th Ave Vancouver VER 2R4 (604.224-5226)
Manitobs Fater Guenther, VE4PG, Box 178, Morris HOG 1KD (204-746-2218}

Marltime-Ntid Donald R, Welling. VE1WF, 36 Sherwood Or., St. John, NB E2J 3H6 {506-686.2913)
Ontario L. P. Thivierge, VE3GT, 24 Bruce 5t. W., Renfraw K7V 3W1 {613 4325967

Quabec Harold Moreau, VE28P, B0 Principale, St. Simon Co., Ba% JUH 170 (514-798-2173)
Saskatchewan W, G, “Bill" Munday, VESWM, 132 Shannen Rd., Regina 545 SB1 (306-588-4063)
Allantie Division

Oelaware Harold K. Low, WASWAY, Rte. 6, Box 68, Millsboro 19966 (302-945-2871)

Eastern Pennsyivania Karl W. Ptail, WSVA 211 Schuylkill Ave., T Tainaqua 18252 {717-688-353 !3
Maryland-D,C. Kar: R. Medrow WakA, 718 W. Central Ava., Davidsonvilla, MD 21035 (301-261-4008'
Southern New Jarsay William €. l.uabkernann Jr., WB2LCC, 116 Country Farrms Rd., Marlton 08053 (609-983-8844)
Wastern New York William Thompson, W2MTA, AD 1 Rack Rd., Newark Valley, 13811 élaﬂ?Bd .B930)
Western Pennsylvania Otte Sehuler, K3$M$ 3732 Colby %t,, Pittshurgh 15214 (412-231-68!

Cantral Dlvislon

liinols Larry M. Kearan, KSORP, 706 East Framont, Bloamington 61701 (309-429-7389)
Indiana Bruge Woodward WBUMH, 6208 Bramshaw Ad., Indianapalis 46220 {317.251-5608)
Wisconsin Roy Pedersen, KSFHI, 510 Park St., Juneau 53039

Dakata Bivislon

Minnasota Halan Haynes, WBAHOX, 3101 N.W. 18th Ave., RAochester 55901 (507-288.2437)
Narth Dakota Lols A. Jorgensen, WN)HW Box 55, Abarcrombia 58001 (T01-553-8724)

Soauth Dakota Erwin C. Heimbuck, Jr., KQOTZ 2312 Parkview, Rapid City 57701 (605-34B-5433)
Delta Division

Arkansas Dale E- Temple, WSRXU, 1620 Tarrytown Ad., Little Rock 72207

Lowisiana dohn J. Meyer, NSJM 112 Sherwocd Farest, "New Drleans 10119

Mississippi Paul . Kemp, WB5S| B 3581 Beaumaont Dr Pear] 33208 (801-830-7612)
Tennesses dohn G, Brown, NC4Q, P. O, Bax 37, Eva 39333 (901-584-7551)

Great Lakes Division

Kentuchy David L. Vest, KZ4G, 2014 Qak 5t., Flatwoods 41139 {606-836-41186)

Michigan James A, Seelay, WBBMTD 14630 Clinten Rd., Springport 49284 (517-5689-2411)
Ohte Altan L. Severson, AB8P, 1275 Ethel Ave., Lakewood 44107 (216-521-1565)

Hudsen Division

Eastern New York Paul 5. Vydareny, WB2VUK, 259 N. Washington, North Tarrytown 10591 [914-631 -7424)

N.Y.C. & Long Island John H. Smale, K21Z, 315 Kensmgtun Ct,, Copiague 11726 (515-226-4835!
Northern New Jorsey Anbert E. Neukomm, KB2WI, 404 O'Brien Ct., Wyckotf 07481 (201-8916064:

Midwest Diviston

lowa Bob McCattray, KEGY, 3913-20th St., Des Moines 50310 (515-279-0848)
Karsas Robert M. Summers, KPBXF, 3045 North 72nd, Kansas City 66109 (913-299-1128)
Missouri Larry (. Wilson, KEHWL, 5415 E. 97th St Kensas City B4137 (816-968-8953)
Nebraska Shirley M. Rice, KADBCB, 510 East 16th §t., Scottsblulf 69361 (08-632-4337)
New England Division

Connecticut Peter Kemp, KATKD, 5 Greenwood Ave., Bethel 06801 {203-743.9580)
Esstern Massachusetts  Richard P, Begbe, K1 PAD, 6 Tracy Cir, Billetica 01821 (617-&67- 5609)

Maine Clevis O, Laverty, W1FIWG 17 Fair $t., Norway 04268 (207-743-2153)

New Mampshire Fobert Mitchell, WINH. Box 13/-A, Ghestar UI016 (603-095-3456)

Rhade istand Gordon F. Fox, W1YNE 13 York Dr., Covantry C2B16 (401-828-8045)

Vermant Robert L, Scott, W1HNA @ laroe St Swanton 05488 (802-868-4944

}
Western Messachusetts  Willlam Hali, W1JP, Prospect Hill Rd., Brimfieid 01010 (413-245-7140)
Northwestern Divislon

Alaska Richard Henry, AL.70, P.0O. Box 451, Tok 59780 (907-883-55(17)

idaho lamuel H. Allen, Jr., W7JMH, 1800 5, Atlantic St.. Boise 83705 (208-343-8153)
Montana L. C. "Les” Balyea NTAIK, P. O. Box 327, Belgrade 59714 {405-39B-4253]

Oregon William R. Shrader, W7OMU, 2042 Jasmine Ave. , Medrard, 97501 (503-773-8624)
Washington Joegeph N, Winter, WATRWK, 819 N. Mutlen 5t., Tacoma G8406 (205-750-9557)

Pacifle Division

Fast Bay Bob Vailio, WBRGG, 18655 Sheffiald Ad.. Gastro Valtey, CA 94546 (415-537-8704)
Nevada Happh E. Covington, Sr., WZSK, P, . Box 7750, Reno 83510 (702-322.7988)

Pagitic Carrigan, KH&6DD, Box eQB Kaneohe, HI 96744

Sacramento Valley Norman A, Wilson, NGJV Ate. ‘i Box 730, Woodland, GA 95695 (H16-666-1465)

San Francisco Robert Odell Smlth NABT 320 Park S1-P.O. Box 1425, Fort E!ragg:1 CA 95437 (707-964-4931)
San Joaquin Valley Gharles P. McConnell, WEDPD, 1858 W, Masa Ave.. Frasno, GA $3711 (209-431-2038)
Santa Clare Vallgy Jettin B. HUI, WERAFF, 22410 Janice Ave., Cuparting, CA 95014 (40B8-255-6714)
Roancks Division

North Carolina ian C. Black, WD4CNR, Rte, 5, Box 79, Murphy, 28906 {¥04-B37-5664)

South Caroline Aichard McAhes, WAMTK, 208 Jewal St. N, W., New Ellenton 23809 (803 -652-2586)
Virgimia Hyron C. “luck" Hurder, WA4STO, Box 167, Seven Fountains 22653

West Virginia Kar! 8. Thomgson, KBKT, 5303 Pioheer O., Chatleston 25312 (304-776.4352)

Rocky Mountain Division

Colorado Lawrance E. Steimel, WPACD, 1750 Roslyn 5t., Denver 80220

New Mexico Jog Knight, WBPDY, 10408 Snow Helghts Bivd., N.E., Albuquerque 8711

Utah Leonard M. Norman W7PBY, 933 South Cedar Knolis CGedar Gity 84720 {801—585 2859)
Wyoming Richard G. Wunder, WA?WFC Box 2807, Cheyenne 82001 (307-834.7385!

Southeastern Dlvision

Alabame Hubert H. Wheeler, W4IBLU, 2100 Buckingham, Huntsviila 35803 {205-881-9168)
Georgia Edmund J. Kosobucki, K4JNL, 5525 Perry Ave., Calumbus 31504 (04-322-2858)
Nonthern Fiorida Billy F. Williams, .Ir,, N4UF 911 Hio Sf. Johns Dr., . Jacksonviile 32211 [904 744-9501)
Southarn Flarida Woodrow Huddleston K4SCL, 219 Driftwood Ln., Lar C‘g,;u:! 33540 (B13-584-0984)

West indias Julic Negroni, KP4CY | Georgeiown Na, 269, Rlo "Pie ras, PR 00927 (809-764-8099)
Southwastern Division

Arlzona Erich Holzer, NTEH, 3526 E. March PI., Tucson 85713 (602-326-8978

Los Angeles Stanley 8. Brokl, N2YQ, 2645 North Marenno Ave,, Altadena, CA 91001 [213 798-3827)
Orange Fried Heyn, WASW2O, D62 Gheyenne, Costa Mass, CA 92625 (714-549-851

San Oiego Arthur R, Smith, WSINI, 4515 Melisa Way, San Diego, CA 92117 (714-273- 11

Santa Barbara Robert M. Dyruff, WGPéU 1188 Summit Ad., Santa Barbara, Ca 93108 [B05-968-30T3
Waest Quif Division

Northern Texas Phil Ciements, K5PG, 1313 Applegate Ln,, Lewisville 75067 (214-221-2222)

Oklahoma Leanard R. Hoilar, WASFSN, RFD 1, 710 South Tenth St.. Kingtisher 73750 (405.375.4411)
Southern Texas Arthur H. Fossg, W5KR, 132 Sally Ln., Brownsville 78521 {512-831-4458)




THE AMERICAN
RADIO RELAY
LEAGUE, INC.

The American Radio Relay League, Inc., I8 a nancom-
mercial association of radlo amateurs, bonded tor the
promotion of interest in Amateur Radio communica.
tion and experimentation, for the relaying of messages
by radio, for the advancement of the radioc art and of
the public welfare, for the representation of the radio
amateur in legisiative matters, and for the
maintenance of fraternalism and a high standard of
cenduct.

1t is an Incorporated association without capléal
stock, chartered under the iaws of Connecticut. Its
aftairs are governed by & Board of Directors, electad
avery two years by the general membership, The ot
ficers are slacted or appolnted by the Directors. The
League is noncornmercial and ne one commercialfy
angaged in the manutacture, sale or rental of radio
apparatus is sligibie to membership on its board,

“Of, by and for the amateur.” It numbers within its
ranks practically every worthwhile amateur in the na-
tion and has a history of glorious achlgvement as the
standard-bearar in amateur atfairs,

Inquirtas regarding mombership are soliclted. A
tona fide interest in Amateur Radlo is the only essen-
tial quallfication; ownership of a transmitting station
and knowledge of the code are not prerequisite,
althaugh tull voting membership is granted only to
llcensed amateurs.

All genaral correspondence should be addressed to
the administrative headquarters at Newlington,
Connecticut 06111,

Pnl Prasidents

H. P. MAXIM, W1AW, 1814.1936
E.C. WOODRUFF, WECMP, 1936-1840
G. W. BAILEY W2KH 1940-1952
G. L. DOSLAND, WETSN, 19':? 1962
H. HODVER Jr WEZH, 1962-1966
7. W. DENNISTON, woox 196819?2
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First Vice President: CARL L. SMITH, * WBW.),
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Southern Szaiton. Statesboro, GA 30458
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37205 (615-352-1358)

international Affairs Vice President

NOEL B, EATON, VE3CJ, Box 880, Waterdown, ON
LOR 2HD

Sacretary: RICHARD L. BALDWIN,* W1RU
Treasurer: JAMES E. McCOBB JR., K1LLL
Honor&rg Vice Prasidents

C. COMPTON. W@#BUO; W, GROVES, WSNW

A. DENNISTON WRDX: H. BEST, W5QKF

R. CHAPMAN, WIQV; J. A. GMELIN, WBZRJ

V. C. CLARK, W4KFC J. L MCCARGAR, WBEY
J. R, GRIGGS, WBKW
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Rlechard L. Baldwin,* W1RLU

Assistant General Menager for Membarship Devefopment
David Sumner, K122

Genior Steff Assistant: E. Laird Campbatl, WICUT
wﬁgggmon Area Coordinator: Perry F. Willlams,

Advertisin Degmmenr Lee Aurick, W1SE, Manager;
Sandy Gerli, AC1Y, Assistant Manager

Circutation Depariment: John Nelson, W1GNG,
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Communfcntfon: Departrment: John F. Lindholm,
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Membership Services Department: Harold Steinman,
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*Executive Committee Member

A Message From the President:
“Thanks, Everyone!”

In January 1972, the League’s Board of Direc-
tors elected me the seventh president of the
ARRL. In March of this year, the League's
Board will elect the eighth president in
the history of our fine organization . . .
W2TUK/W2HD already noting the fact that
10 years is long encugh today for anyone to
hold an office as demanding and responsible as
the ARRL presidency.

Personally speaking, the last 10 years have
racketed by, equaling the speed of our space-
age technology. Reflecting upon these 10 years
brings many thoughts of happiness to me. So
many of your faces are before me with your
hearty welcomes and expressions of apprecia-
tion . . . these times will long linger in my
memory. Flying more than a half miltion miles,
and fulfilling a promise to bring the League to
its members, visits were completed to all 50
states, Canada, the Canal Zone and Puerto
Rico. In many cases these visits were a first for
a League president. Additional visits were
made as an official League representative to
the Bahamas, Bermuda, Chile, Great Britain,
Panama and Peru. Once again, the hospitality
and friendship experienced on these visits were
outstanding and so typical of Amateur Radio
when hands are extended in international
friendship.

When the Board elected me president in
1972, that office also carried with it the respon-
sibilities of the presidency of the International
Amateur Radio Union {IARU)}, a job of
momentous responsibility and awesome travel
requirements. It seemed that the best approach
was to separate the two offices and, fortunate-
Iy, the Articles of the IARU provided for such
an eventuality. The Board recommended Bob
Denniston, W@DX, as 1ARU president and
Bob was elected by the IARU member societies
and was subsequently followed by Noel Eaton,
VYE3ICI, who has carried the IARU flag in re-
cent years which included the most significant
event of those years, the World Administrative
Radio Conference (WARC) of 1979. Few
events in Amateur Radio have been so impor-
tant, and it has been & very satisfying personal
feeling to have been present during the plan-
ning and then applauding the superb execution
of that planning at Geneva. It was a
demeonstration of teamwork at its very best and
QST has covered the story very well in its
reports. Thanks to those who labored so long
and successfully for all of us.

Another planning project has recently been
reported upon in the pages of (ST and that is
the work of the Long Range Planning Commit-
tee {(LRPC). This committee, comprised of
members of the Board, League members from
outside the Board and Headquarters staff
personnel, has taken a very deep look within
the structure of the ARRL to determine how
best it might serve Amateur Radio in the
decades ahead. The work of the LRPC pro-
vides constructive ideas for the Board of Direc-
tars to consider for years to come. Thanks to
the LRPC for its dedication and valuabie
contributions.

Often during my visits to clubs, hamfests
and conventions, many of you have heard me
state that the strength of vor League rests

heavily on the shoulders of our volunteers.
Even if we could afford a Headquarters staff
many times larger than we presently have, it
would still be unable to perform the myriad of
tasks accomplished by our dedicated and very
professional volunteers in the field. From club
members and officers and their local activities
and moving up through the organizational
structure of Section Communications Mana-
gers and section volunteers all the way to the
League’s Beard, we find outstanding efforts
put forth by members wha voluntarily Iabor
for the enjoyment of accomplishment and ser-
vice. My personal thanks are extended to each
and every one of you who has devoted vour
time so that Amateur Radio may exist for
others.

There are other points which should be em-
phasized for further field activity, A prime
example of one is our publicity program. It has
been helped along immensely by many in-
dividuals and to some extent by the formation
of the Public Relations Advisory Committee.
MNonetheiess, it still appears to me that we
*‘don’t blow our own horns long enough, loud
enough or often encugh!” We have a uniqie
hobby . . . one which provides unmatched
aopportunities for public involvement and
recognition. Let's shout about it}

With the help of our tield workers, Advisory
Committee members and others, let's afl strive
to put a little something extra back into
Amateur Radio for all the enjoyment it pro-
vides. Too often, too many have drawn too
rmuch from the well without worrying about
replacement. Our future is nothing without
growth. Helping others to enjoy Amateur
Radio is a very rewarding experience. Youth in-
volvement can possibly result in our next
generation of engineers and scientists. To those
enjoying the fruits of their golden years,
Amateur Radio might enhance those days. Can
you help?

Oftentimes during visits in the field and in
letters received, words of criticist were loudly
put forth by those who stated that the League
was not representing the members’ interests
adequately . . , that representation before
the government agencies was almost non-
existent . . . that our assistance in legal prob-
Iems was nothing but words with little or no ac-
tior. To all those critics, let them know that
their words were always heard or read, and
where the criticism was found to be factual,
positive responsive programs were established.
Today, we find our representation in
Washington meeting almost every need of
Amateur Radio. League officers and staff have
visited the FCC, the Departments of State and
Defense and other agencies. as appropriate to
the needs of Amateur Radio.

No message of thanks. would be complete
without mention of the League’s Headquarters
staff and their outstanding efforts under the
capable leadership of General Manager Dick
Baldwin, WIRU, and his predecessor, John
Huntoon, W1RW, Thanks alse to the many
directors, vice directors, vice presidents and
others attending board meetings who have
helped to steer the course of the League. Their
contributions are recorded in the pages of
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Amateur Radio history.

Taking a quick look into the future, my
crystal ball sees greater Amateur Radio use of
satellite communications as a direct result of
those dedicated amateurs who have given so
much to the OSCAR program. Other spe-
vialized communications techniques will be
employed to speed communications and nar-
row bandwidths so that more stations can be
accommodated. Our radio frequency spectrum
is our most prized resource and should be used
wisely and to its fullest extent with the proper
communications taking piace on the proper
bands.

The future also has some clouds on the
horizon., We still continue to have difficulties
with RF1 until the manufacturers of home-
entertainment devices and other electronic aids
do some protective work on their equipment,
Changes in life style may continue to plague
our antenna problems. Planned communities
and condominium living are not conducive to

sizeable antenna arrays ot even the simplest of
wires. Fortunately, these very difficultics may
provide the technical challenge needed to bring
sunshine to the scene. Remote stations with
vhf, ubf or microwave links may spring forth
and encourage community antenna facilities.
Satellites may also provide opportunities for
global communications via simple antennas
and earth relay stations. There is little doubt
that challenges to technology will be met with
answers.

For me, 1982 marks the ¢nd of almost 30
years of elected, voluntary service to Amateur
Radio. They have been rewarding years
because the satisfaction of being a part of 2
dynamic hobby under the leadership of the
ARRL is unbounded. Additionally, the
knowledge of the sespect with which our
League is recognized outside our borders is ¢%-
tremely gratifying.

In closing this message to you, there is one

point which must be mentioned. Surely, there
have been occasions when your president failed
to achieve something you desired. There have
been occasions when letters went unanswered
and notes were misplaced. My personal
apologies are sent to sach and everyone who
experienced such treatment. It was never inten-
tional and proves that no one is perfect. To
those who have attacked me or the League, a
very famous president once said these words:
““[f T were to try to read, much less answer, all
the attacks made on me, this shop might as well
be closed for any other business.  do the very
best 1 know how . . , the very best I can; and
[ tnean to keep doing so until the end. If the
end brings me out all right, what is said against
me won't amount to anything, If the end brings
me ouf wrong, ten angels swearing I was right
would make no difference.” {Abraham
Lincoln)

TNX A MEG & 73/88. BCNU on the air.
— Harry, W2TUK/W2HD

League Lines...

Special grace period for expired club and military recreation stations!

If vour club or military

base had a station license that expired between March 11, 1977 and July 14, 1980, and it was
lost because the vne-year period of grace for renswal expired, the FCC will grant an applica--

tion for renewal.

This FCOC offer is for a limited time only!

received by the Commission on or hefore Tune 1, 1982,

The renewal application must be
The Commission established this spe-

vial grace period &t the request of ARRL after concluding that misunderstandings occurred dur-
ing the intermediate steps in Docket 21135, taken to restructure the callsign assignment system.

Help us got on the new WARC bands!

The new international frequency :llocations agreed to in

Geneva in 1979 must still be ratified, with the advice and consent of the UU.S8. Senate beiore

.8,

amateurs can use the newly allocated frequencies.

ARRL mewbers residing in the follow-

ing states may wish to wriie their Senators urging ratification of Senate Treaty Document 47-

21, Radio Reguilations and Final Protocols, (Geneva, 1979:

Charleg Percy, R-IL, Howard H.

Baker, ¥r., R-TN, Jesse A. Helms, R-NC, 8. iI. Havakawa, R-CA, Richard G. Luger, R-IN,
Charles McC. Mathias, R-MD, Nancy L. Kassebaum, R-KES, Rudy Boschwitz, R-MN, Larry
Fressler, R-8D, Clatborne Pell, D-RI, Joseph R. Biden, D-DE, John H. ¢Glenn, D-OH, Paul 8.
Sarbanes, D-MD, Edward Zorinsky, D-NE, Paul E. Tsongas, D-MA, Alan Cranston, D-CA, and

Christopher 7. Dodd, D-CT.
De 20510,

Address:

The Honorable

. U.5. Senate, Washington,

Confusion caused by the U.3. Air Porce's assignment of KA1 callsigns to Marcus Isiand sta-

tions has been resolved.
KAZ call signs to its stations.

The Air Force has stopped using these call signs and will reassign

A bill to exempt ham gear from the New York state sales tax has been introduced into the

state legislature.

The proposal, if adeopted, will amend New York Tax Law, Chapter 6, Arti-

cle 28, Bection 1115, @0 as to exempt from saless and use faXes "radio communications equip-
ment, including but not limited to transmitters, receivers, antennas, towers and electronic peri-

pheral equipment purchased by persons holding a valid 'Amateur Radio License! ..."

The hill

has come about partly in reaction to the siate tax officials' disruption of the Rochester Hamfest
inst May when people were threatened with arrest and ordered fo leave the Hamfest site for

minor

infractions of the NY3 Sales Tax Law.

Florida radio amateurs are trving to be exempted from a bill that would outlaw "... any frequency
modulation radio receiving egquipment so adjusted or tuned as io receive messages or signals on
irequericies assigned... topolice or law enforcement officers..." More information about the bill,
H.B. 128, is avadable from Billy F. Willlams, N4UF, P.O. Box 9673, Jacksonville, FL 32208.
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A Digital Readout System for
the Visually Impaired Operator

Simple, easy-to-construct pad and digital techniques combine
to enable the blind amateur to change operating frequency

quickly and efficiently.

By J. C. Swali,* VE3FK

M ost modern amateur transceivers

display dial readings in digital form. It is
almost essential for a blind operator to
have a reliable, inexpensive and easy-to-
use system that he or she can read. Several
articles have described methods of pre-
senting digitally displayed information to
the visually impaired person. Some
systems utilize synthetic speech cutput or
an arbitrary audible code — usually, but
not always, Morse code, I must use some
such system to read the frequency of my
transceiver,

Although any of the methods work well
enough to indicate the frequency to which
the equipment is tuned, they are cumber-
some when trying to put a rig on a given
frequency, such as a net or *“*sked”’ chan-
nel. The problem results because with
these audio systems it is necessary to listen
to the readout announcement repeatedly
while making adjustments closer and
closer to the desired point.

in the system I have devised, a com-
bination of touch and sound are used to
display the digits to the operator. All the
dots that are required to display are per-
manently available; no moving parts are
involved. These dots are arranged in rows
of four to represent the binary-coded
decimal (BCD) format. When a dot is
touched, the sounding of a tone indicates
the presence of the displayed digit. Thus,
4 desired frequency can very rapidly be
dialed up by placing the fingers on the
correct dots and rotating the knob to the
required point.

Operation
In operation, BCD information is ob-

*Naticnal Research Council of Ganada, Ottawa,
ON K1A #R8

tained from the appropriate point in the
transceiver readout counter, i.e., at the in-
put to the BCD-to-seven-segment LED
driver. This information feeds to the
touch-sensitive readout interface. The
pads, which comprise the actual tactile

readout, are formed as insulated islands
on the circuit board, and are surrounded
by bare copper. To construct the pads,
drill a small hole in the center of each
island, placing a very short piece of wire in
the hole. Then build up the circle with
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solder to form a rounded dot.

The dots, arranged in columns of four,
represent digits, These dots indicate, from
top to bottom of a column, 1-2-4-8
(BCD). In the units built at VE3KF, the
counter translates only four digits, the
hundreds, tens, units. and tenths of kHz.
The operator should know the position of
the band switch and thus the first two
digits.

Touching a pad forms a high-resistance
path between it and the main copper field
of the board. This closes a solid-state
switch, if that particular pad is involved in
the representation of the digit then being
displayed, a gate will be closed, initiating
an audible tone. If the pad is not involved
in that specific digit, the gate does not
close, the tone does not sound and that
pad is ignored. For instance, if the first
and second dots sound, and the third and
fourth are silent, then the mnumber
represented is three. On the other hand, if
the first and fourth sound, while the
second and third are silent, the number is
4 nine, and so on.

In one variation of the circuit, the RCD
information is fed through a 1702
EPROM to convert it into the Braille
code. Although Braille is formed from a
2 X 3 six-dot matrix, ail the numbers (- 9
are formed from a 2 x 2 four-dot matrix.
Thus, in this case, instead of printing ver-
tical rows of four dots, they are printed in
squares. However, experience with both
systenis has shown that most blind people
adapt to the BCD representation quickly;
it is certainly much simpler to design and
build the circuits,

Clrcuit Description

Fig. I shows the simplest form of the
system. This interface was used with a
Yaesu FT-501 transceiver and YC355D
frequency counter, as well as on a Heath
IB-1101 counter. These units employ
neon-type displays that are not multi-
plexed. Each digit has a separate BCD
drive available. A 17-conductor ribbon
cable connects the counter to the inter-
face.

Each BCD input from the {ransceiver
connects to the first input of a separate
CMOS two-input NaND gate, 'The second
input of each NAND gate goes to the dot
corresponding to the appropriate BCD
connection.

The [6-gate outputs combine in two
cight-input O gates, type 4048. These
control the audio tone generator, and
hence the speaker oufput. It is essential
that the gates assoctated with the dots be
the CMOS type; the resistance of a finger
may be as high as {0 megohms — much
too high for TTL circuitry.

Fig. 2 shows the circuit devised to inter-
face with a multiplexed readout. This cir-
cuit works with my Yaesu FT-901DM.
The NAND gates must be triple-input types
because they must also receive informa-
tion from the multiplex outputs of the
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Fig. 1 - Four-digit auditory BOD readout. Capacitors are disc ceramic. Resistors are carbon-

composition type, 1/4 wait.

T1 — Small audle output transtormer, Primary,
1-kil center tapped, secondary 4 0. Radio
Shack 273-1380 acceptable.

U1-U4, incl. — Quad two-input NAND gate

GMOS IC, type 4011 or equlv.
&, L6 — Multifunction expandable 8-input
gate CMOS IC, type 4048 or equiv.




counter, When a pad is touched, the gate
will not close unless both the appropriate
BCD signal and the muitiplex signal for
that digit are simultaneously present.
Again, two cight-input Or gates (4048s)
¢ombine the 16 NAND gates. It is not
necessary to provide an audio generator,
because the multiplexing frequency of a
few hundred hertz will provide a tone;
thus, the gates drive the audio amplifier
directly.

In some transceivers it is difficult to get
at the BCD information. The seven-
segment information at the LEDs may be
converted into BCD through the use of a
Signetics 74C915 seven-segment-to-BCD
converter. Fig. 3 shows a variation of the
multiplex readout that was developed by
Joe Blanchett, VE3BAD, for Bob
LaRose, VE3EEK. This circuit interfaces
Bob's FT-101ZD to a touch output. In
this instance the multiplex pulses were too
short for the reliable operation of the
touch-sensitive system. Joe installed a
pulse-stretching circuit. He also used the
less expensive 4068 eight-input chips to
combine the gates. In this case, it is
necessary to use angther two-input gate to
combine the 4068 signals.

Interfacing the F1-707

Most of the counter functions in the
FT-707 are accomplished by a single
40-pin IC. Freguencies from the VFQ,
carrier and mixing oscilfators are com-
bined in this chip and the output is the
seven segment and multiplex signals that
go directly to the LED transistor drivers.
At this point several problems arise, at
least as far as our interface is concerned.

First, BCD information is not available
from the counter IC; second, the signafs
are inverted; that is zero is plus 5 volts and
one is 0 volts. Last, in most LED displays,
the number 7 is formed by lighting
segments A, B and C; Signetics 74C915
seven-segiment-to-BCD  decoder chip is
programmed in this way. However, Yaesu
has chosen to represent 7 by adding the F
segment to the A, B and C segments. The
74C915 decoder IC will not recognize it as
a valid number.

Fig. 4 depicts a simple solution to this
problem. The 11 signals from the counter,
that is, the seven segment and four
multiplex signals, pass through inverters
ta provide the right polarity for our pur-
pose. The segment signals go to the
decoder, with the exception of the
F-segment signal. The inverted multiplex
signals go to the gates, as in the other ¢ir-
cuits.

Remember the extra F segment in
number 7; we must arrange to present F to
the 74C915 for the numbers 4, §, 6, 8, 9
and 0, but not 7. Either segments D or G,
or both, occur in all but 7. Thus, we apply
D and G signals to the inputs of an or
gate, which will go to a1 state if either or
both of these is present. The output of this
gate feeds one input of a NAND gate with
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Fig. 2 — Four-digit auditory BCD readout for multiplexed signals, Capacitor is electrolytic.

Resistars are carbon-composition type, 1/4 watt.

U1-UB —- Triple thres-input NAND gate CMQOS
IC, type 4023 or squiv.
U7, U8 — Muitlfunction expandable 8-input

gate GMOS IC, type 4048 or equiv.
US — Low-voltage audlo power amplifier I1C,

type 386 or equlv.
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multiplexed signals. Resistors are carbon-

composition type, 1/4 watt. Variable resistors

ara pe-board type potentiometers. Capacitors

are disc ceramic, except those with polarity

marked, which are elactrolytic,

U1-U8, Incl, — Tripla thres-input NAND gate
CMOS IC type 4023 or aquiv,

U7, U8 — Eight-input NAND gate CMOS I, typs
4068 or aquiv.

U8, U10 — Timer, linear |C, type 555 or aquiv.

14

05T

Fig. 4 — BCD printed circuit board Interface
for Yaesu F1-707 transcelver with multiplexed
signal. Capacitor is elactrolytic. Resistors are
carbon-compesition type, 1/4 watt,

L1, U2 — Hex buftericonverter, Invarting type,
CMOS IC, type 4048 or squiv,

U3 — Seven-segment-to-BCD converter CMOS
IC, type TAC91% or equlv.

U4-U9 — Triple three-input NAND gate CMOS
IC, typa 4023 or equiv.

10, U11 — Muitlfunction expandable B-input
gate CMOS |G, type 41148 or equiv.

U12 -= Low-voltage audio power amplifier IC,
type 388 or equlv,

U13 — Triple thres-input OR gate CMOS IG,
type 4075 or equlv.

the other input being fed by the F signal.
Thus the NAND gate will not switch if F
only is present, but will switch if F is pre-
sent together with either or both D and G.
The output of the gate is inverted to
reestablish correct polarity before going to
the decoder.

The readout connects to the transceiver
by a |3-wire flat ribbon that may be
passed into the unit through a small space
under the top cover at the right rear.
Solder it to the underside of the counter
hoard.

Conclusion

Although each model of transceiver or
other digital instrument presents its own
¢ircuit problems, I believe the sample cir-
cuits shown will enable hams to work out
variations to suit their requirements.
Although the circuits may appear com-
plex, all of the ICs are cheap, and the cir-
cuit arrangement is straightforward. This
system is now in use by a number of Cana-
dian amateurs, on calculators as well as on
transceivers. I hope in the near future that
customized counters incorporating this
readout system will be available on the
market.'

Jim Swail, born and raised in Montreal,
lost his sight in an automobile accident at
age four. In 1946, the same vear he
graduated from McGill University (BS),
he was licensed as VE2TU, Shortly after
graduation he began working for the Na-
tional Research Council in Ottawa, where
he changed his cail sign to VE3KF. Jin’s
first project with NRC was working on
time and frequency equipment. He
designed the first digital control system
Jor CHU, Since 1965 he has been fully
engaged in developing vocational aids for
the handicapped, He Is married and has
Jour grown children,

'For information, write J.C.U. Electronics, 7007
Huntridge Hill, N.E,, Calgary, AB Canada.
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Doughnuts for

the Tennessee
Valley Indians

Indians on the warpath? Try
a powwow with coffee and
doughnuts. {Drink the coffee,
but don't eat the doughnuts.)

By John A. Wick,* W1HIR

TVI in a cable-TV area? How can my
neighbor be having TVI when my own
sets, fed from the same cable drop, are
¢lean? Not only was my neighbor hearing
funny sounding voices from his TV set
when I was running my ssb 1-kw rig on 13
or 20 meters, but he was also hearing the
other hams in the neighborhood. This
made it harder to solve the problem
initially because no correlation could he
found between the operating habits of any
one ham and the time the interference was
noted. Finally, 1 ran a controlled test,
using the teiephone, with my neighbor
observing his TV set while T operated the
rig on 20 meters. It didn’t take long to
determine that my neighbor was receiving
my transmissions very welll My antenna
was closest to the problem set, so 1 de-
¢ided that by eliminating the susceptibility
of the TV set to my transmitter, [ prob-
ably would be able to eliminate all of the
strange voices he was hearing.

The problem was quite perplexing.
Both houses were fed from the sarne cable
drop and if my transmissions were getting
into the CATYV system, 1 should be able to
detect spurious rf on my cabie. There was
nothing on the line that wasn’t supposed
to be there. The classic fix for TVI, the
high-pass filter, would not work in this

*1033 El Caming Real, Siarra Vista, AZ 85635

18 O5%=

case because it had nothing to filter!

The Cause Emerges

How was the rf getting into the
neighbor’s TV set if I couldn’t see it on
the cable? After some thought and discus-
sions with a local ham, Lloyd Ford,
KiYSE, an explanation for the inter-
ference started to take shape. 1 was
looking for the interfering signal in the
wrong place! I had been looking for the
signals between the center conductor and
the shield of the CATV cable, Where |
should have been looking was between the
shield or center conducior of the cable
and the power line at his TV set,

We commonly think of signais in terms
of voltages existing between conductors.
it is also possible for cables to act like
antennas with the same voltage on both
conductors. When this happens, the signal
is referred to as a common-mode signal, in
vontrast to the signal existing between the
conductors, which is referred to as the
differential-mode signal.

The combination of power line and
CATV cable was serving as an anteana,
with the interference being a result of the
commeon-mode antenna current flowing
through the chassis of the TV set rather
than differential-mode signais on the
CATV cable.

Since the beginning of radio it has been
known that two things are necessary to
receive radio signals: an antenna and a
detector. Some sort of tuner is needed

only if selectivity is required. Reflection
upon this brought to mind the old
Marconi antenna system shown in Fig. [.
The configuration appeared a lot like the
situation shown in Fig. 2. It’s vour choice
whether the power line or the CATV cable
is the antenna, With the Marconi antenna,
the detector recetves a signal because rf is
flowing between the antenna and the
counterpoise. If either is disconnected,
current flowing through the inductor is
greatly decreased, since only capacitance
to ground remains for a current path.

Signatl Detection

In the early days of radio, the detector
coupled to such an antenna was some sort
of nonlinear junction between two
dissimilar materials, often a galena crystal
and a metal *“‘zat’s whisker.” Tn the case
of a vulnerable TV set, at ieast one of the
amplifying devices within the set has a
signal region over which it is nonlinear, If
strong signals are coupled to it through
the wiring inside the TV set, it will
demodulate the rf. With sideband, a
distorted audio signal will be heard and, if
the sideband signal is not too strong,
interference will only be experienced un
audio peaks. In such cases, no inter-
ference is noted when operating at lower
power ievels.

Eliminating rf rectification in a nearby
TV set is probably not the most desirable
way to prevent the reception of unwanted
signals. Unless internal modifications are
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Fig. 1 — Marconi antenna with counterpoise,

made by a recognized TV service
organization, the ham is immediately
open to blame if anything goes wrong
with the TV sct. Reducing transmitter
power, although effective in some cases,
reduces the effectiveness of amateur com-
munications and is undesirable. Since the
presence of the signal on both the shield
and center conductor of the cable {s an
antenna effect rather than cable leakage,
installation of low-leakage coaxial cable
will have no effect on the interference.

Breaking the Path

The commeon-mode path between the
antenna cabie and line cord could be
broken by physically cutting either the
power cord or the antenna lead of the TV
set. While this would definitely eliminate
the undesired reception of amateur
signals, it might also make the TV owner
very unhappy!

What we need is a way of breaking the
aittenna lead or the power-line lead for the
common-mode currents without dis-
rupting the TV signals on the CATV
cable, or depriving the set of power. One
way of doing this was described in a recent
QST article.’ A resonant trap, or breaker
loop, is inductively coupled to the TV line
in this approach. At the resonant frequen-
cy of the loop, a high f impedance is
coupled to the TV line so that it ap-
proximates an open circiit to the
common-mode antenna currents, Since
the TV cable is not cut or interrupted, the
presence of the breaker loop has no effect
on the normal TV signals. To protect a
vulnerable TV set from multiband opera-
tion, it is necessary to install one loop for
each frequency band on which TVI is a
problem.

Another way to introduce such a high
series impedance would be to install rf
chokes n series with both the shield and
center conductor of the antenna cable.
While this would stop the interfering
common-mode curreats, it would also

'‘Notes appear oh page 19.

Fig. 2 — The CATV equivatent of a Marconi antenna.

stop the TV signals very effectively. If f
chokes of sufficient current-carrying
capacity were available, they could be in-
stalled in the line cord to disrupt the
common-mode antenna currents there
also.

Wouldn't it be nice if one could easily
turn the antenna cable or the power cord
into an effective rf choke without having
to cut or modify it in any permanent way?
A creative coffee break ied to the inspira-
tion that a doughnut might be able to
solve the problem, No, the idea was not to
use a sugar doughnut to bribe an irate TV
viewer but to use 4 large lossy toroid and
the existing TV set antenna cable or power
cord to make an rf choke. A large toroid
was used so that it would be possible to
wind five or six turns of the line cord or
antenna cable around it without having to
remove and reinstail connectors. In prac-
tice, it is generally easier to wind the line
cord on the core than it is to wind the
toroid with the stiff coaxial antenna lead.
Because the choke is being used to break a
current path, it generally doesn’t matter
which lead it is5 installed in (see Fig. 3).

In particularly severe cases of in-:

terference, the effectiveness of the toroid
may be quadrupled if the antenna and
power leads of the set are both wound on
the core. It is itmportant that they be
wound in opposite directions so that the
coupling of the rf common-mode current
into the toroid is maximized (see Fig. 4). If
there is any doubt about which way to
wind the second cable on the core, try it
both ways. The difference in effectiveness
will be astounding! If there are wires other
than antenna and power leads connected
to the set, more experimentation and
possibly more than one toroid may be re-
quired. Remember that the toroids are
being used to break rf-current paths and
that any wire of appreciable length may
function as an antenna.

Many TV sets use 300-ohm twin-lead
instead of coaxial cable either to the
antenna or jmaster antenna system.
Everything that has been said about the

use of roroids on coaxial leads applies to
their use on 300-ohm antenna leads as
well, Tests indicate that the TV signals are
not attenuated or affected by winding the
twin-lead on a toroid in the manner
described here.

In the case of my neighbor's TV set,
two toroids were required. Not only was 1
dealing with an old TV set, but also with
an add-on, remote-control unit. It seems
that the remote-control tuner had been
added to compensate for the demise of the
tuner in the set. Watching my neighbor’s
face as the doughnuts were being installed
on his set gave me the impression that he
thought hams practiced black magic.
When tests revealed that all interference
had been eliminated, it was obvious that
he was ready to believe in whatever witch-
craft 1 had to offer., The public relations
aspects of an interference-suppression
device that can be instailed simply by
wrapping the line cord of the TV set
around it can be quite significant. The set
owner is not likely to blame you for future
failure of the set or for poor reception if
you never opened the back of his set or
touched the antenna connections. After
afl, what harm could a ““doughnut** on
the line cord do to a set?

Buying Doughnuts

To be effective, the **doughnut’’ needs
to he a bit fancier than the sugared kind
you get at the local coffee shop. You want
to create a high, lossy impedance (at hf) in
series with the line cord. To do this
without having to wind many turns on the
toroid, you need a core with high
permeability. An rf toroid of the type nor-
mally used to construct antenna baluns
is not what is needed here; a high-
permeabiiity device is required, A toroid
designed for use at very low frequencies is
ideal for this application. For example,
the toroid found in an old TV deflection
yoke can be used,

A commercial toroid that I found to be
very effective is a ferrite core with an out-
side diameter of 2.4 inches (mm = inches
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Fig. 3 - The ease of instaliation is shown by the toroid on the power

cord of this TV,

Flg. & — The author used tha toroid from a TV deflection yoke as
a core for an rf choke on the antenna lead of his stereo.

® 25.4). It is a low frequency toroid with
a permeability of 850. The toroid was a
PERMAQG no, F-568-1-H, These toroids
are not currently available to the amateur
community on a small-lot basis, s0 Joe
Reisert, WIJR, has agreed to serve as a
distributor for them.?

A smaller toroid is also available that
can be used when vou want to install the
choke inside the set. Modification of in-
ternal wiring to include a section of cable
wound on the toroid is required. This
smaller core has an outside diameter of
0,875 inches and a stock number of
-624-19-H. (Amidon cores FT-240-43
and FT-82-43 should be acceptable subsii-
tutes. — Bd.)

Other Uses for Doughnuts

Lise of a “*doughnut’ is not limited to
TVI problems. Home stereo equipment

18 05T

Fig. 4 — Both the antenna lead and the power cord may have to

be wound on the toroid in severe cases.

may also be vulnerable to interference if
the speaker leads function in conjunction
with the line cord to form an antenna. I[f
this Is occurring, shielding and bypassing
the speaker leads will not reduce the level
of interference. A *‘doughnut’ instailed
on the line cord ot speaker leads may be
all that s necessary to clear up a
frustrating interference problem.

Toroids may also find application in the
ham shack when tf shows up where it isn’t
wanted. In some cases, winding the
coaxial-cable antenna lead and the equip-
ment power leads around toroids might
break common-mode currents responsible
for of on equipment panels and instability
problems. Also, the installation of a
toroid on the phone line leading to a
phone patch might help clear up some
sticky RFI problems.

My stereo is [ocated directly below the

Fig. 8 — A salvaged TV deflection-yocke taroid can be usad as the core
of an rf choke wound in the power cord of a TV.

base of my five-band trap vertical and, us
would be expected, it suffered from rf rec-
tification. Fig. 5 shows how this problem
was solved. Interestingly enough, the
volor-TV console that normally holds the
stereo has always been completely clean,
indicating that it is possible to build con-
sumer equipment that is tolerant to rf.
Fig. 6 shows how a core from a TV
deflection yoke was used to tame a prob-
lem set. The core used here was removed
from a junk black-and-white TV set by
cutting away the deflection-coil wire. The
two ferrite segments found in the coil were
taped together to make the core. TV ser-
vice shops routinely discard these ferrite
segments after removing the wire for
scrap, 5o cores should be readily available
from this source. Tests conducted by the
author showed that the TV deflection-coil
core was slightly less effective than the



commercial toroid, and was considerably
less expensive. The core from a color-TV
deflection coil was also tried and found to
be useful. This core is much larger than
the one found in a black-and-white set
and may be too large for many applica-
tions. However, it might be useful in
breaking parasitic antenna currents on
large-diameter coaxial lines.

Get Your Own House in Order

When dealing with interference to any
consumer device the ham must first verify
‘that the transmitter is clean and is not flat-
topping or emitting parasitic signals.
While the use of a spectrum analyzer pro-
vides the most convincing proof that a
transmitter is clean, most amateurs are
not fortunate encugh to have access to
one. An on-the-air e¢xamination of the
transmitted signal by another local
amateur should reveal any problems. If no
interference is noted in any consumer efec-
tronic equipment in the ham’s own home,
it is reasonable to assume that the
neighbor is the unfortunate owner of elec-
tronic equipment that was not designed or
installed as well ag it might be from an
RF1 standpoint.

With his own house in ovder, the ham

must next tactfully enlist the assistance of
the set owner. The first item of business
should be a thorough inspection of the
antenna system. If twin-lead is used, it is
important that both sides of the line pro-
vide a low-resistance signal path from the
antenna to the TV set balanced input. It is
also important to verify that if a coaxial
line is used, the line is coupled either to a
cable-input jack or that a transformer is
used between the coaxial cable and the
balanced 300-ohm antenna terminals on
the set. Any inspection of a receiving in-
stallation should result in the elimination
of rusty or corroded joints between metal
parts, which could serve as rectifiers.

At this point, it greatly simplifies the
process if another ham can be enlisted
either 1o operate the transmitter or to
observe the interference, Hand-held vhf
radios are quite useful during this process,
especially as 8 means of verifying that the
transmitter is on the air after an effective
fix has been installed!

While the author has found that most
TVI problems can be cured using toroids
at the set, other techniques may have to be
used as well. The case of the mast-
maounted preamplifier is a good exampile.
Here, it may be necessary to install fil-

tering or a toroid at the input of the
preamplifier. A toroid may also be needed
at the output of the preamplifier. A
change in the interference level when
power is removed from the preamplifier is
a good clue as to the location of this sort
of problem.

Before attempting to solve any RFI
problem, you should be thoroughly
familiar with the section of the ARRL
Radio Amateur’s Handbook dealing with
RFL, Radio Frequency Interference by
ARRL and other similar literature. The
common-mode interference discussed in
this article is not the only type of TVI you
might ¢ncounter. This cure applies only to
those cases in which a transmitter
operating considerably lower in frequency
than the TV is inducing parasitic signals
on the antenna feed line and the power
line. =

Nates

*C. Eichenauer, “Color TVI - A Solution,” QS5T,
March 1981, pp. 22.24.

Joge Reisert, WILIR, will take orders for the
PERMAG foroids. The large toroid, F-568-1-H,
costs $11,50 plus 51,50 for postage and handling.
The smalt toroid, F-624-19-H, costs 33.50 plus .75
postage and handling. Address orders to: Joseph
Reisert, 17 Mansfield Dr., Chelmsford, MA 01824,
The ARRL and Q5T in no way warrant this offer,

New Books

|1 The Gurnnplexer Cookbook, by Bob
Richardson, W4LUICH. Published by the
Ham Radio Publishing Group, Green-
ville, NH. First edition, 1981. Soft-
bound, 6 x 9 inches, 335 pages, $9.95.
In the author’s own words, ““This is a
‘Cookbook® — it is neither a textbook nor
a bandbook. Cookbooks provide the user
with ‘recipes.” ** Indeed that is what this
book does and does quite well. Written on
a level that even an inexperienced amateur
constructor can follow, it requires no
knowledge of microwave techniques. Cir-
cuits described generally use low-cost,
easily obtained components or kits, and
require basic test equipment. This ap-
proach contributes much to the practical
usefulness of the book. Starting from a
basic Gunnplexer, Richardson describes
power supplies, modulators, techniques
for power and frequency measurement,
afe, i-f amplifiers, weak-signal sources,
phase-iocking systems and video tech-
nigues — in short, everything you need to
know to get a Gunnplexer system on the
air. He also describes the mechanical
details of building weatherproof en-
closures, parabolic dishes and mounts,
and proportional temperature control

ovens for Gunnplexers.

| was pleased to see an emphasis on
CGunnplexer communications techniques
to narrow bandwidth using both afe,
which can contribute about 10 dB to the
path-loss capability of a system by re-
ducing i-f bandwidths from 200 kHz to 20
kHz, and phase iocking to a crystal, which
can provide about 20 dB of improvement
over a wideband Gunnpiexer system.

Asg mentioned earlier, this is a *‘Cook-
book,”* without much explanation of fun-
damentals. In several places the author
mentions the possibility of a second
volume. If this comes about I would like
to see perhaps a little more basic
microwave information along with the
“how’’ of Gunnplexer operation. For ex-
ample, no mention is made of the fact that
Gunnplexer systems are wide open on
their image frequency, leading to a sen-
sitivity loss, nor is the effect of crystal
oscillator noise in phase-locked systems
commented on. One other fact that might
be included is that there is an international
narrow-band frequency for crystal stabi-
lized simplex operation on the 10-GHz
band at 10.368 GHz. If we can all get on
the same frequency, we one day may work

each other!

I did notice a couple of errors while
reading through the text. On page 156, the
gain of a parabolic dish is said to increase
or decrease by 3 dB each time its diameter
is doubled or halved. This should, of
course, be 6 dB (as is stated eisewhere). A
less important error is on page 182 where,
in a description of how to calibrate ac-
curately azimuth bearings for a large
(96-inch) parabolic dish to £9.2°, the
assumption is made that Polaris (the pole
star) has an azimuth of 0°, iLe., is true
north. In fact, the azimuth of Polaris
depends on when and where the measure-
ment is made, and it can vary (typically)
by 1° either side of true north. The
azimuth of Polaris is given in tables in the
Nautical Almanac. For most practical
purpeses the error introduced by as-
suming Polaris to be true north would be
of little consequence, but for accurate
work using iarge dishes, readers should be
aware of it.

This book would be a valuable addition
to the library of anyone working, or even
considering working, with Gunnplexers
for audio, video or data transmission. -—
Bob Atkins, KAIGT
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Refining the SB-104

Want to improve the performance of your favorite rig? Perhaps
these ideas are just what you’ve been looking for.

By David Palmer,* WEPHF

lntroduction of the Heath SB-104 hf
transceiver in 1976 provided a product of
solid-state engineering at a price attractive
to many hams. Completely solid state (ex-
cept for the digital frequency counter
displays), it made eificient portable and
mobile operation possible, However, after
a few hours of use in the real world of
weuk signals and crowded bands, and the
occasional *‘rock crushing’® signal from
the kilowatt down the block, a few defi-
ciencies  became apparent.  Cross-
modulation, intermodulation and de-
sensing (blocking) of the receiver in the
presence of strong signals are particularly
annoying with the original receiver front-
end board, Although the 40673 dual-gate
MOSFET mixer used in the ‘104 is better
in many respects than the vacuum tube
pentagrid mixer, a major weakness ex-
hibited is that of relatively poor dynamic
range.

In 1977,! Heath released a series of
modifications that included a new receiver
front-end board, thus creating the “A*
model. Discrete component doubly
balanced mixers (DBMs) replaced the two
40673 mixers, and redesigned, prealigned

‘Notes appear on page 26,
*638 Benvenue Ave,, Los Altos, CA 94022
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bandpass filters for each band resulted in
improved performance,

But, for those like me, whose primary
interest is chasing cw DX, the new receiver
front-end board was a disappointment
since the noise floor had not been lowered

and additional spurs were evident,
Masking of weak cw signals occurred
when the 400-Hz crystal fifter and an ac-
tive audio filter were used, An examina-
tion of the receiver suggested poor gain
distribution, and modifications to several
of the circuit boards ensued. What
follows is a description of the steps I took
in an effort to improve the performance
of my SB-104. Physical placement of the
required components is left to the discre-
tion of the owner/modifier.

Receiver Front-End Board Modifications

An article by Cheadle* suggested that
the poor balance of the discrete DBMs is
the source of the intermodulation and
cross-modulation problems, and part of
the blocking problem, Apparently, precise
DBM balance using discrete components
is difficult to achieve. This results in the
creation of in-band mixing products from
the combined presence of strong signals
and the 1.0 emission which, in the SB-
104A, exceeds 20 microvolts on 20 meters.
Consequently, | installed two Mini-

Circuits* SRA-1 DBM modules on the cir-
cuit board with suitable terminations for
the ports.*

Refer to Fig. 1. The first mixer i-f port
is terminated with a 24-MHz diplexer, and
the hf injection level is increased to ap-
proximately -+ 7 dBm by changing C441
{a 33-pF mica capacitor on board D) to a
56-pF unit.’ Installation of another
SRA-1 DBM at the second mixer requires
the addition of a 10-MHz diplexer that is
constructed from 5% -tolerance silver-
mica capacitors and an rf choke.
Somewhat improved performance can be
realized by replacing the rf choke with a
toroidal inductor, A VFQ buffer/
amplifier is built on the circuit board to
increase the injection level to + 10 dBm
and to reduce the mixer insertion loss. An
L. network is used to maintain a 50~ohm
impedance match with the DBM LO port.

Better receiver performance resulted
from the installation of the two DBMs,
but the noise floor was still too high. In-
creasing the i-f gain after the second mixer
is accomplished by installing a CA3028A
cascode amplifier mounted in an eight-pin
TO-5 IC socket in the area near the
8-MHz bandpass filter. The RF GAIN con-
trol (RISA} is replaced with a dual,
concentric-shaft 10-k@ linear taper poten-
tiometer. The front section is used to ad-
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just the i-f amplifier gain (board F) and
the rear section is wired to board G ter-
minal §, which is first disconnected from
the ground plane. The increased i-f gain
markedly lowers the noise floor; this is
particularly noticeable when using the
400-Hz cw filter.

Carrier Generator/Crystal-Fllter Board
Changes

The series noise blanker system used by
Heath considerably degrades receiver per-
formance. Therefore, Q601 was replaced
by a 40673 MOSFET. This permits the at-
tachment of a shunt type of noise blanker
to gate 2 of the device (see Fig. 2).

in the cw mode, a *‘beep’’ was heard in
the speaker during the transition from
transmit to receive. This is caused by a
fong time constant on the V. bus of
Q611, the CW GENERATOR. Changing C635
from a 22-uF capacitor to a 0.1-uF unit
solves the problem by permitting the cw
GENERATOR to turn off during the
transmit/receive changeover interval.

Difficulty in achieving a good carrier
null in the balanced modulator was caused
by poor carrier-frequency bypassing at the
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Fig. 2

- Carrier gencrator/crystal filter board (E) changes. A shunt type noise blanker may be at-

tached at point X. The bipolar transistor {(QB01) has been replaced by a dual-gate MOSFET.
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modulation input port. Replacement of
646 (a 4.7-uF tantalum capacitor) with a
(.1.uF ceramic capacitor and series-
connected 47-ohm resistor produces better
suppression.

Receiver I-F/Aundio Board
The first modification to be made (see

Fig. 3} provides additional receiver gain
by 