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the world’s finest
Amateur linear amplifier?

We think it is...and we think you’ﬂ'a'g'réé with us.

7K Lrasy d 3K ClRssin
wic bt et ahove

Ever since we made our first Amateur amplifier almost 20 years ago, our goal has been to make the finest,
most rugged and reliable amplifier possible. Now with the 3K Classic we have accomplished this. It
contains all of the famous Henry amplifier features plus the magnificent 8877 tube, rugged heavy duty
power supply components and advanced antenna switch reiay for semi break-in on CW. This is the
amplifier of every Amateur's dreams! Subect 10 FOO tvpe acceplance
The 3K Classic/X with heavy duty power supply and 10 meter operation is available for sale outside the
USA where FCC type acceptance is not required.

The 2K Classic represenis the culmination of years ot

i ij;; ME“g “.EaSSIC experience in developing, manufacturing and improving
the 2K series. It remains as always a “workhorse”, engineered and built to loat along at full legai
power for days or weeks without rest. A look inside shows why! It is truly a “Classic” amateur
amplifier. Heavy duty, top quality components along with its rugged consfruction assures you
irouble free operation. it will put your signal on the air with greater strength and clarity than
you ever dreamed possible. The 2K Classic operates on all Amateur bands, 80 through 15
meters (export models include 10 meters). Price $1295.00

EKD JAnother fine member of the famous Henry Radic family of superior
e @ amplifiers. And we're still convinced that i’s the world's finest linear in
its class. The 1KD-5 was designed for the amateur who wants the quality and dependabillity of the
2KD-5 and 2K-4, who inay prefer the smaller size, lighter weight and lower price and who will setlle
for a little less power. But make no mistake, the 1KD-5 Is no slouch. Its 1200 watt PEP input (700
watt PEP nominal output} along with its superb operating characteristics will still punch out clean
powertul signals.. signals you'll be proud of. Compare its specifications, its features and Its fine
components and we're sure you will agree that the 1KD-5 is a superb value at only $695.

e @K@ & We have been suggesting that you look inside any amplifier before you
LA da “ huy it. We hope that you will. If you “lift the lid” on a 2KD-5 you will see
only the highest quality, heavy duty components and careful workmanship...attributes that
promise a long life of continous operation In any mode at tull legal power. The 2KD-51s 2 2000 watt
PEP input (1200 watt PEP nominal cutput) RF linear amplitier, covering the 80, 40, 20, and 15 meter
amateur bands. it operates with two Eimac 3-500Z glass envelope triodes and a Pi-L. plate circuit
with a rotary silver plated tank coil. Price $945.

Henry amateur amplifiers are available from select dealers throughout the U.S. And don'
forget the rest of the Henry family of amateur amplitiers...the Tempo 2002 high power VHF
amplifier and the broad line of top quality solid state amplifiers. Henry Radio also offers the 4K-
Ultra and 3K Classic/X superb high power H.F. amplifiers and a broad line of commercial FCC
type accepted amplifiers for two way FM communications covering the range to 500MHz.

2050 5. Bundy Dr., Los Angeles, CA 90025  (213) 820-1234
931 N. Euclid, Anaheirm, CA 92801 (?14; 772-9200
Butler, Missouri 64730 {816) 679-3127
TOLL FREE GROER NUMBER: 1600) 421-6631

Far all states except Caliior
Galif, resldents please call r.ollec1 on our regular numbérs.
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Computers in the
hamshack can make
rmunadane tasks fun,
and complex ones
possible! For two
practical examples.
see pages 18 and 30,
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~TwoMeterBoomers .~ 7 777
Whether you have the space for the 32X 3%igorthe ~ -
compact 2.2\ models, two meter Boomers are your best
choice. They offer the maximum gain avaitable for their -

“boom length (See NBS no, 686) They teature trigon

~refleciors for additional front-tohack ratio and clearef
patterns. All stainless steal naidware and heavy gauge heat
treated aluminum are used throughout, Whatever your . .
chaice of two meter amateur activity, the Boorriar wil fill your
needs. For FM use the 228FB or 214FB For CW/SSB on the
fow end Qse 32419 or 214B, In EME, DX or jus? reliable Q50s
Boomer will parform for you. = : = :

- Six Meter Boormer . .

The new six mietar Boomet offers mote boom and mofe

= Irom its new element spacing The fix meter Boomer has
_Cusherafl's typical attenfion to detall, inclucing T maleh feed
* wnth balun, and extra heavy duly mechanicat constristian.

-6 and 2 meter High Performance Yagis

The kewy 1o this Boarmier s super performange angd relatvely
lightweignt s speciat element spacing and boom lengih. =

Specifications -

Modal No.  fazia | mag i m1aem | qosen| sivsa
Frequency 144. 144- 144 5 1445 | 5O
rangs (MHz) | 146 146 748 148 LB
Forwaid E

gain (A

Fronl o
bk ratto idd)
t-plane
Bwidth
{deg) Zx1d PiF oAby 247 f 2x19 -
Hplane .~ ] - TR
Braictth . -7 T
{oeg)y - ] ExdE ] 2418 AR E
-4 Side lobe . T
- aienuation ) = -
2] ) =3 #5() JEE =50}
WA less N R
fhanityp) | 1.24 1.3 1.21 (sl ra
Imeiedance - i )
{ohre) =l B 58 50 Bt A

Hecommen-
Jedt stacking
distance

4 10
agy 305
H-plane (it} t2 it

Heplane {m) 365 305

Weght {ibs) 12 E]
(kg) 544 FLE
Length (it} e 1
[l &1 4.57
dongest | = H o
" element P : : BN
i A AlE, .39
- e 1o2s 102 100.3
Turming ; :
racs it 1 #5 -
[ = 335 280
wWindloadisqt &5 L7 40 48
{50 M) i 1% LA 14 44,
Stacking Kits :

For stacking two Boomers, use the following coax hamess
anc powe dvidet kits, s 7T
UYL MK L P1AE = PMEK L B A =BT 8H
When stacking tour Hommers, Use the following complete -
stacking kits They inciude H frame, harness, hardware and
mpele instructions. Taew s e T
3o 324K H4B = 22a0K

Specifications, Stacked Boomers -
Anlgring 2 A | and19 | 2ai i | a2 | axi1a
Forward i ] i
-aaify {dBd]
Front ta
Dk ratioiqEl)
=M plane
PemTwidin
ided) . ) )
E-plane 34 24 g 10 127 -
H-piane 194 179 e 197 5%
Slacking

a8t Vest (s |10 17 3 1
-l 305 Q66 1138 30

Hor . g

i} — — - 307

W approx by 18* Loat C AR o
L CHB - [R5 B A 71 4400

Turpradiusiftyy . 3 IS 18 TN

i 27 e 249 -




The TS-5308 SSB/CW transceiver is
designed with Kenwood’s latest,
most advanced circuit technology,
providing wide dynamic range, high
sensitivity, very sharp selectivity
with selectable filters and IF shift,
built-in digital display, speech
processor, and other features for
optimum, yet economical, operation
on 160 through 10 meters.

TE-HIS8 FRATURES:

= 160-10 meter coverage, including
three new bands
Transmiils and receives (LSB, USB,
and CW) on all Amateur frequencies
hetween L& and 29.7 MHz, including
the new 10, 18, and 24 MHz bands.
Receives WWV on 10 MEz,

IF shift, digital display,

- Built-in digital display
Large, six-digit, fluorescent-fube
display shows actual receive and
transmit freguencies on @l modes.
Backed up by analog subdial,

= Narrow/wide filter combinations
Any one or two of three optional
filters . .. YK-88S8N (1.8 kHz) SSEB,
YK-88C (50O Hzl (W, YK-B8CN
(270 Hz) CW ... may he installed for
selecting (with "N-W” swilch) wide
and narrow bandwidths on CWw
and/or S5%B,

« [F shift
Moves [F passband around received
signal and away from interfering
signals und sideband splatter,

s Built-in speech processor
Cowbines an audio compression
amplifler with change of ALC time
constant for extra audio punch and
increased average SSB output power,
with suppressed sideband splatter.

+ Wide receiver dynamic range
Cireater immunity to strong-signal
overload, with MOSFET RF amplifier
operating at low level for improver
MDY characteristies, junction FETs in
balanced mixer with low noise figure,
and dual resonator for each band.

- Two 6146B’s in final

Runs 220 W PEP/I&0 W DC input on

all bands.

Advanced single-conversion PLL

gystem

Improved overall stabifity and

improved franamit and receive

spurious characteristics.

Adjustable noise-blanker level

Pulse-tvpe [such as ignitiont noise is

climinated by buili-in noise blanker,

with front-panel threshold level
control,

RF attenuator

The 20-dB RF attenuator may be

switched in for rejecting IMD from

exiremely strong signals.

©

@
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GKENWROD VFO-2

narrow-wide filter switch

= Optional VFOs for flexibility Matching accessories for fixed-station » VFO-230 remote digital VRO with 20-Hz
VFO-240 allows split-frequency operation: steps, five memories, digital display
operation and other applications. » SP-230 external speaker with selectable 01 deluxe VFO knob
VE(-230 digital VFO operates in aucdio filters * PC-1 photie patch
20-Hz steps and includes five * VFO-240 remote VFO * HS-5 and HS-4 headphones
memories and a digltal display. = AT-230 antenna tuner/SWR and power « HC-10 digital world clock
RIT/XIT meter * YK-88C (500 Hz) and YEK-B8CN (270 Hz)
iy . N * MC-50 desk microphone CW filters and YK-B35N (1.8 kHzl S8
F rk)rl[.'_panel‘_ RIT [I‘ECCI\’EI’ lr}cremeﬂtal Other accessories not shown: _ narrow filter
tunmg) shifts only thf‘ l‘ﬁ‘.C.E‘]VBl' fre- » TL-922A linear ammplifier = » MC-308 and MO-358 n(')ise»f‘anct*iing
duency, for tuning in stations slightly  « SM-220 Station ! hand microphones ’

off frequency. XIT (transmitter Monitor
incremental tuning) shifts only the
transmitter frequency, for calling

a DX station listening off frequency.

More information on the TS-5308 is
available from all authorized dealers of
Trio-Kenwoond Communications. inc.,
111 West Walnut Street, Comptan,
California 90220.
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Canada

MITCH POWELL,* YEIOT, 782 North Mile Ad.,
l.andon, ON N6H 2¥8 (519-471-6953)

Viee Directar: Frederick H, Towner, VEBXX,

123 Hundleridge Close, N.E., ualqary AB T1Y 212
+403-280-0074)

Atlantic Division

JESSE BIEBERMAN, W3KT, RD 1 — Box 65,
Valley Hill Rd., Malvern, PA 19355 (215-827- ?426]
Vice Directer: Hugh A, Turnbull, W3ABC

£3073 Rheode Island Ave., (x)llege Park, MD 20740
1301-927-1797

Central Division

EDMOND A, METZGER, WIPRN, 1520 South
Feurth $t., Springfield, IL 62703 (217-523-5861)
Vice Director: Kehneth A, Ebneter, KSEN,

822 Wanona Trad, Portage, Wi 5331

Dakota Divisien

GARFIELD A. ANDERSON,* KQGA, 5820 Ghowen Ave
South, Minneapolis, MN 55410 612-922-1180)

Vice Director: Tod Olson, KETO
292 Heather Lane, Long Lake, MN 55358

Delta Division

LIGNEL A. QUBRE, KSDPG, Star Boute A —

Hox 185-E, New Iberia. LA 70550 (318-367-3901)

Viea Direcior: O, D. Keaton, WASGLS, 141 Medearis
Dr., Gld Mickory, TN 37138 (615.758.2329)

Great Lakes Division

LEDONARD M. NATHANSON, WBRC, 20840 Southtield
Hd., Suite 240, Scuthteld, M1 48075 (A13-569-3191)
Yice Director: George H. Goldstone, W8AP

{010 Burnham Rd., Bloomtiaid Hills, MI 45013
Hudson Division

STAN ZAK* K25.0Q), 13 Jennifer Lane, Port Chester,
NY 10573 {914-939-6681)

Vice Dirgetor: Linda S. Ferdinand, N2YL, Sunset Trail,
Clintan Carners, NY 12514 {914.2B6-5398)

Midwest Dlvision

PALIL GRAUER, WEFIR, Box 190, Wiison, KS

BY490 {913-658-2 1551

Vice Director; Claire Hichard Dyas, WJCP

2933 Dudley St., Linceln, NE 88503 1402-476-2438)
New England Division

JOHN G SULLIVAN, WiHHR, Whitney Rd.,
Columbia, GT DBZ3Y (203-228-41 11}

Vica Direcior: Richard P, Beebe, K1PAD,

€ Tracy Gircle, Bilerica, MA 01821

Northwestern Qivision

MARY E. LEWIS, 'WTQGP,; 10352 Sandpoint Way,
N.E.. Seattle. WA 98125 (206-523.9117)

Vice Director: Mel G, Ellis, KTAQZ, 5. 4302
Aitamont, Spokane, WA 992003 (G08-448-0595)
Pacific Division

WILLIAM J. STEVENS* WBIM, 2074 Foxworthy Ave..
San Jose, GA 95124 (40B-371-3819)

Yice Director: Robert G, Smithwick, WBJZU, 516
Remington Dr., Sunnyvale, CA 94087 (408.738-4601
husiness)

Roanoke Division

GAY E. MILIUS, JH., W4UG

1416 Rutland Dr., Vlrglnia Bsarh VA 23454
1804-451-5085)

vice Director: John C. Kanode, N4M

AFD 1, Box 73-A, Boyee, VA 28620 (?03 -837-1340)

Hocky Mountzin Division

L¥5 J, CAREY, KOPGM, 13495 West Genter Dr.,
Lakawood, GO 80228 (303-986-5420)

Vice Directar: Marshall Quiat, AGOX,

1624 Market §t., Sulte 200, Denver, GO 80202

Southeastern Division
FRANK M. BUTLER JR., W4RH.
323 Eihott Bd, 5.E., Fort Waiton Beach, FL 32548
1904-244-5425)
vice Director: Mrs. Evelyn Gauzens, WaWYR,

2780 NLW. 3rd St., Miam, FL 33125 (305-642- 4139)
Southwestern Division
JAY A, HOLLADAY, WEEJJ, 5128 fessen D,
La Canada, CA 91011 (213.790-1728)
Vice Direcior: Peter F, Matthaws, WBGU1A, 3403
3. Walker Ave., Ban Pedro, CA 90731 (213-547-5818)
West Gulf Division
RAYMOND B. WANGLER, W5EDZ. 642 Beryl Dr.,
San Antonio, TX 78213 (512-733-9632 home,
512-684-5111 business)
Vilee Dirgctor: Thomas W, Comstack, NSTC

700 Dominik, Cellege Station, TX Y7840 (?1369.%1131)

*Executive Committee Member

Section Communications Managers of the ARRL

Reports Invited: The ARRL Board of Directors (s&e list at (gft) determines the pollcies of ARRL. The 16
divisions of the League are turther arranged into 73 administrative “sections,” each headed by an elected
Section Gommumcations Manager. Your SGM welcomes reports af individual and club activity, ARRL Field
Qrganization appointments are avatlable covering a wide range of amateur radio operating intarests
Whatever yvour license ¢lass, vour SCM kas an sppointment available. Check with your SCM (below) for
further information. Section poundaries are defined in the tooklet Operating an Amaleur Radio Station, tree

to members.

Canadian Division
Alberta

British Columbia
Manitoba
Maritime-Nfid
Ontarlo

tuehec
Saskatchewan

Atlantic Division
Defaware

Eastern Pennsyivama
Maryland-D.C.
Southern New Jersey
Waestern New York
Western Pennsylvania

Central Division
Winos

indiana
Wisconsin

Dakota Division
Minnesota
North Dakota
South Dakota

Delta Division
Arkansas
Louisiana
Mississippi
Tennessee

Great Lakes Division
Keaatucky

Michigan

Chio

Hudson Division
Lastern New York
N.Y.C. & Long Island
MNaorthern New Jersey

Midwest Division
fowa

Kansas

Missoun
Nebraska

New England Division
Connecticut

Eastarn Massachuseris
Maine

New Hampshire

Rhode Island

Yermant

Western Massachusetts

Northwaestern Division
Alaska

Idaho

Montana

Qregon

Washington

Pacific Division

ast Bay
Nevads
Baeitie
Sacramente Valley
San Franciseo
San Joaguin Valley
Santa Clara Valley

Roanoke Division
Nerth Carolina
Sowuth Carolina
Virginia

West Virginia

Rocky Mountain Division
Coiorado

New Mexico

Utah

Wyoming

Southeastern Division
Alabama

Georgia

Northern Florida
Eouthern Florida
West Indles

Southwestern Division
Arizona

Lus Angefes

Orange

San Diego

Santy Barbara

Waest Gul! Division
Narthern Texas
Ciclahoma

Snuthern Texas

E. Rov Ellis, VEGXC, P. O. Box 2, RR 1, Fort Saskaichewan T8L 2N7

H E. Sevage, VE?FH, 4'>£HWest 12th Ave Vancouver VBA 2R4 (604 224-5226)
Peter Guenther, VE4PG, Box {78, Morris A0G 1KD (204-745-2218)

Donaid R. Welllng VETWF, 36 Sherwood Dr., St, John, NB E2J 3HS (506-696-2013
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Karl W. Pledl, W3VA,_ 211 Schuyikill Ave., Tamaqua 18252 (717-668-3533)

Kart R, Medrow, W3FA, 718 W, Gentral Ave,, Davidsonville, MD 21035 (301-261-4008)
Willlam G. Luebkamann, Jr.. WB2LCC, 115 Country Farms Rd.. Marlton 08053 (809-983-8844)
William Thompsun, WZMTA, RD 1 Rock Rd., Newark Yalley, 13811 (B07-842.8%30)

Otte Schuler, K35MB, 3732 Colby St, Pittsburgh 15214 (412-221-6480

Larry M. Keeran, K9ORP, F06 East Fremeont, Bloomington 61701 (309-829-7380
Hruce Woodward, WIUMH. 6208 Bramshaw Rd., Indianapolis 46220 (317-251-5506)
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lLarry G. Wilson, K@HWL 5415 £, 97th 5t., Kansas City 84737 (B16-966-8953)
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william R. Shrader, W7QMU, 2042 Jasmine Ave., Medtord, 97501 (503-773-8524)
Robert L. Klepper, WZIELL 7027 515t NE, Marysville 98270 (206-653-2005}

8ob Vallio, WBRGG, 18655 Sheffield Rd., Castro Valley, GA 94546 (415-537-6704)
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*Executive Commiitea Member

“It Seems

to Us..o

Election Procedures

ff you're looking for another ot those
sparkling editorials that usually flow
from the pen of this writer, forget it
But if you're interested in seeing how
the ARRL Board of Directors has
taken further steps to strengthen the
League, read on. And why should
you be interested? Because the
American Radio Relay League is a
membership  association,  whose
policies are established by a4 Board of
Directors elected by and from the
membership. You have a stake in
how  powur representatives  are
chosen.

At this vear’s annual meeting of the
ARRL Board, held in March, the
directors made a number of changes
in the procedures relating to the elec-
tion of directors (and vice directors).
The intent of these changes is to pro-
vide better information on the can-
didates tor those members who will
be voting, to spell out more clearly
the cenditions under which lists of
members would be provided to those
candidates who wished to mail cam-
paign literature, and to outline ver-
tain standards which cught to apply
to those who would be candidates for
otfice or who would serve as director.
in addition, the Board adopted a pro-
cedure which permits the recall of &
director who is judged by his division
membership not to be serving their in-
terests properly.

In the months ahead in QST7, and
in an updated edition of the booklet
Articles of Association and By-Laws
{AABL)J, available for the asking,
we'll be providing the details of these
several changes. This month  we
wanted to talk only about the pro-
cedures for nominating a candidate
far director {or vice director) in order
to give you plenty of advance warning
on a somewhat different procedure,

Henceforth, nominating petitions
daned hy 10 or more full members of
a Jivision, naming a full member of

that division as a candidate for direc-
tor, must be received at the Hq, no
later than the first day of September.
Each petition must be accompanied
by information (on a form provided
by the Hg.) which will allow the
Executive Committes {o determine
the eligibility of the candidate in ac-
cordance with the provisions of the
By-Laws, and by a statement of not
more than 300 words, setting forth
the vandidate’s qualifications, which
will be included with the ballot mailed
to members, There must also be a
vigned statement that the submitted
information is true to the best of the
candidate’s knowledge and belief,
{Bach candidate tor office will also be
required to execute and be bound by a
covenant not to sue.) The candidate’s
statement shall be reprinted without
content editing. No candidate will be
allowed to make any derogatory
statement about any person or entity,
Any willful violation of the signed
statements concerning. accuracy and
suit shall be grounds for disqualifica-
tion by the Executive Committee,
whose decision is final and may not
be appealed except to the tull Board
of Directors.

It is expected that the inclusion of
the 300-word statement with the
ballot to each member will reduce the
necessity for campaign mailings by
individual candidates. Because of the
expense of postage and printing these
days, these new procedures should
reduce the financial hardship on some
would-be candidates.

That’s enough tor one month, but
we did wanl vou to have early warn-
ing on the new deadline for filing
nominations and on the new informa-
tional reguirements that must accom-
pany nominating petitions. As usual,
the official call for nominating peti-
tions will be contained in the July and
August issues of OST. — Richard L.
Baldwin, WIRU
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League Lines...

New third-party message agreement. The United States and The Gambia (prefix C5) have agreed
to permit the exchange of third-party wmessages, but not phone paiches, by their amateurs effec-
tive April 15, 1981. The messages must be of a technical or _personal nature not important enough
to_justify transmission by the public telecommunications network. An exception permits the
handling of messages related to the safety of life or property when an emergency has disrupted
the vublic system.

Ihe FCC has adopted &n Order which will establish a Quiet Zone for Amateur Radio repeater sta-
tions in certain areas of Virginia and West Virginia, purportedly to minimize possible harmful in-
terference at the National Radio Astronomy Observatory at Green Bank, West Virginia, and the
Naval Research Laboratory at Sugar Grove, West Virginia. Detalls of the proposal appeared in
January 1979 @S8T, page 62, and a full report of this action will appear in next month's "Hap-

penings.” The new rules become effective May 13, 1981.

The I'CC has denied a petition for reconsideration of its action abolishing the licensing of new
clup, military recreation and RAGES stalions Presently existing club, military recreation and
RACES station licenses may be renewed or modified. However, the petition attempting to reverse
the Commission's decision regarding new club station licenses failed, and Docket 21135 has been
closed. This latest attempt was filed by the Capitol Hill Amateur Radio Society.

The Atlanta Radio Club has announced its third annual competition for two $500 cash scholarships.
Each scholarship will go to a licensed radio amateur entering coilege in the fall of 1981, Deadline
for application is May 31, 198!. For information and an dapplication, write to the Atlanta Radio
Glub Scholarship, 259 Weatherstone Pkwy., Marietta, GA 30067.

The GRRL is proud to announce that RAQI, Radio Amateur du/of Quebec, will be translating
QST technical articles into French, for publication in the RAQI Journal.

On June 17, the IEEE International Conference on Communications will hold an Amateur Radio ses-
sion at the Denver Hilton Hotel, Denver, Colorado. The session will be conducied 1n the evening,
and all radio amateurs are urged to attend.

Effective immediately, no mailing labels will be supplied by League Ha. under any circumstances,
unless the request has already been received in writing. Such letter must clearly state the pur-
pose ot the request. No telephone request for labels will be honored regardless of who makes the
request. ARRL membership lists are not available to anyone unless access is permitted under the
Byvlaws of the ARRL.

Are you interested in serving on an ARRL Hg. Communications Department Ad Hoc Commitiee rn
vhijuhf contesting? This committee will study the entire range of vhf/uhf Objectives and how the
League's contest program can best meet those neads. If you are interested, contact John Lindholm,
WIXX, at ARRL Hg.

Do you have enough postage on file with your QSL Bureau? Radio amateurs are reminded that in-
creased U.B, postage raies [or first class mail are now 1o eifect. The new rates arg 18 cents for
the first ounce and 17 cents for each additional ounce. Please be sure that you have envelopes
with proper postage on file with vour QSL Bureau. Need their addresses? Turn to page 68 in
this issue.

Mark 5. Fowler, a Washington, DG, atforney, has been nominated by President Reagan to the FGC
and is expected to succeed Charles Perris as chairman. Mr. Fowler, 39 years of age, is a partner
ol the law firm of Fowler and Meyors.

League members and other interested persons are always welcome during requiar business hours
tor tours of the ARRL Administrative Headquariers and the Maxim Memorial Station, WIAW. Visit-
ing hours for both are Monday through Friday from 8A.M. to 4:30 P.M. Large groups should
make crrangements one week 1n advance. WIAW is open until 1 A.M. on weeknights and from
3130 P.M. until © A.M. on Saturdays and Sundays. An FCC-licensed amateur may operate the
station in between bulletin and code-practice sessions . Al facilities will be closed Monday,
May 23 (Memorial Day): Mcnday July 6 (independence Day observance); Monday, September 7

{Labor Day); Thursday, November 76 (Thanksgiving Day): and Friday, December 5 {Christmas),

10 aT= . S



Coherent CW — The Concept

Part 1: Would you think that you could decrease your
transmitter output power by a factor of 10 and increase
signal readability by the same amount — simultaneously? It's

being done now.

By Charles Woaodson.* WENEY

ENABLE

focsrionery

CCW KEYING

TWO-CHANNEL
DC-LEVEL DIFFERENCE

TWO-CHANNEL
INTEGRATOR DIFFERENGE

TWO-GHANNEL

HOLD DIFFERENCE

RECONSTRUCTED MODULATION

Thc maore we koow about something
we seek, the easier it is to find. This prin-
ciple applied to Morse cw cemmunica-
tions is valled coherent cw or cew, On-the-
ait trials of rhis technigue have shown it
will provide an improvement of more than
20 JB in communications crtectiveness
over ordingry ow methods, Phis same

principle can be used with RTTY. ASNCII

=301 Qak Gt Berkeley, OA 84708

FRAME TIME [N 0.1-8ECOND UNITS

and fsk signals, but this discussion will
focus on vw keving.

Cw signals may he analyzed as a series
of digital units, all of which have {at least
approximately a unit of fime in common.
Fur convenience, 1’1l call this time unit 4
“frame.” Fach frame contains either a
“mark"” (key dowm) or a “‘space” tkey
upt. Fig. |illustrates this concept.

Ordinary ow Jots, dashes and spaces
hegin - at somewhat  arbitrary  times,

depending on when the operator happens
to press the key. Thus, the frame Iength
varies to a vonsiderable degree, und vou
can't predict when vach frame starts and
cuds, With cew, all Jdots, dashes and
spaves are exact multiples of the basic time
it and ovcur within predictable time
frames. This includes anv pauses during
transimission. When received, cow signals
sound like any other cw signal exeept that
they ure heing sent very precisely, as with

Fig, t — The slemants of new communication, Frames, im0 1-second umits, are shawn on

the horizontal axis. The snable top waveform) shows the

ciosure of & inanual key by the operator. When teforencead to the pecse frame times, it can he seen that the rots. dashes and spaces of the enable
are not accurate in jength. Note that with the cow-keyer wavelorn a mark or space is hequn enly at the beginning of the trame penod and conbinues
tor the fnll periadis), As raceved, the signal 1s mixed with UHM and QAN. The diiference betwean the do voltages from the switching mixers of the
wa channels fhird wavetorms is & function of the desired, but weak, signal. An integrator sums the power (voltage) recelved aver the frame peniod,

This sum s sampled at the end af the penad and held until the

s1gnal for detec fion by ear

beginmrg of the next period, The recovered modulation 1s used to key an audio
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Fig. & — Blork diagram ot a cow hiter

a4 perfect “fist.”” This characteristic i
utilized to permit the use ot VOrY Rariow
bandwidth filters,

CW Filters

in general, receiver tilters with bamd.
widths much wider than that of the
dusited «ignal are less vhective because
they allow reception of additional noise
dand nndesired signais. At 12 WM a4 oW
signal occupies about 10 Hy of the spee-
frum. yet S00- o5 2U0-H/-wide tilters are
trequently usce for cw reception. With a
S0-Hz tilter, one hears the 0-H7-wice
desired signal und 490 Hr of noise and
ORM! By anadlogy, an ssh OpTdtor using
A similar approach would listen (o 100
kH7 af the band at one time!

High-() analog cw filtees are not iseful
at [hr narrow  handwidths approaching
the bandwidth of 2 12-wpm cw <ipnal.
such filters, with bandwidths foss than SO0
Hz, tend 1o 'ring or produce an output
after the signal ceasvs. The human car is
confused by sach ringing.  Also, the
receiver stability and resetability v required
in conjunction with the filter, on the ordor
of & few hertr, i Jifficult to achivve

Phase-locked loop 171 L) filters with
time constants long enotigh to produce
bandwidths of only a few hertz untor-
tunately take tens of seconds to achieve
luck, PILs also tend to lock on the
strongest sigoal in the passband uod are,
theretore, sensitive to ORM. PLL Titters
have ther place of tmportance, but not

192  mieT

with the handwidths reguired here.

Phe fitter we need will provide 2 hand.
width of only a fow hertz without ringing
and without a [Lnd;ncy to lock on the
RN, mach a filrer improves the signal-
to-noise ratio dramatically. A [-W signal
anu:d through « 10-H/ handwidth filter
& vomparable to 4 S0-W signal heard
throngh a S00-Hy filter or a 230-W stunal
heard through a 23K0-Hy filter,

‘The CCW Station

Twvpicalty, vow stations agree on an

operating frequency fe.g,, 14,049,000 H
2 Hoand o frame length tusually 0, [

sevond, the snud of 12 wpm), and acquire
the “framing’ — when cach frame starts
and ends -~ s part of the <ignal- -tuning
process. This, the  frequency, frame
feneth and trame phase are all known at
the receiving end and are ysed ta advan-
tage in the detection proguess,

Ta achieve the nuecessury frame-length
aceuracy and 1o get on the operating {re-
Jueney within the narrow tolerance of
the filter, all  freguency- determining
ascillators in hoth rhe transmitter and
receiver of the cow station must be higitly
stable and accurate. The stability and ae-
Curacy reguirements are obtainuble by
using caretully  built crystal oecillators
which are compared to a reference Fro-
quency such as WWY, Time discipline tor
the transmitted signal is determined hy a
reterenee oscillator which s divided to
provide u 10-1> synchronising signal for

the transmitrer keyer, The cow Filter at the
receiving station uses timing ~ignaly e
rived from the station reference useillator.
Fhese timing stgnals tel] the rece iver filter
when to cxpect a frame to hegirt and end.

The Coherent Integrating Vilter

Fig. 2 shows a block diagram of the
filter which makes possible the «fticient
reception of @ cew signal, The Htgjor
blocks of cach of the two filter chains dre:
input wuixers, integrators, sample-and-
hold  circuits, sutput mixers and the
timing and controi circuitry. The reysom
for the two chains will be examined laters
for now, we'll follow the signal ihroug.h
uhe (.hdll’]

The Mixer: The First part of cach tilter
chain i< @ switching mixer whore the
desired signal (alony with adjacent QRN
and QRM) is mixed with a reference signaf
of the same frequency as the desired
signal, rselid-state switching is performed
i the avtual circuit. but for \.lmphutv,
inechanical contacts are shown in 1+ ig. )
The referemce signal is obtained From o
stable source such as the timing and con-
fral circuitry. and it determines the conter
point of the cow Hiter, A signal at the
desired frequency comes ont of the mixer
as a de voltage - - the stronger the signal,
the larger the voitage., An off- frcqucnw
signal, however, comes ot of the mixer as
a low-frequency ac voltage. We mix the
incoming signal right down to sero beut.
Llndesired signals will he distinguished




fram the desired signal because they are
not exactly sero beat.

The fategrutor: An op-amp integrator
comprises the second part of cach filter
chain., We use the integrator to distinguish
the desired  signal  (the  sero-beat de
voltage) from the undesired signals tlow-
frequency ac voltages) coming from the
mixer. The integrator may be thought of
as a moderately large capacitor. A svn-
chronizing  **dump’” signal from the
timing and control circuitry shorts out this
capacitor at the start of cach time frame,
Any dusired signal (de voltage) during the
time frame causes the capacitor to charge,
The resulting voftage at the end of the
time frame is a function of the sirength of
the desired signal received during that
frame.

ORM and QRN, being off frequency,
appear as ac signals to the integrator
capacitor. These charge the capacitor for
part of the time frame, but discharge it for
ather parts of the same period, Conse-
quently, signals off frequency do not have
ds great an etfect on the integrator output
45 Jo signals exactly on the desived fre-
quency. That is how the cow filter
achieves its sclectivity.

As an example, consider an intertering
varrier which is 10 Hz above or helow the
Jesired signal. Following the switching
mixcr, this QRM appuars as a 10-Hs ac
voltage, If the filter is sct to the cow stan-
dard trame length of 0.1 second, then the
10-Hz interfering signal goes through one
complete vyele during the integrating
period. At the end of the time frame, the
QRM-produced voltage at the integrator
output is sere. Thus, the cow filter has a
nudl just 10 He above and below its center
freaqueney. There are also similar nulls at
ather 10-Hy multiples.

Sample-and-Hold and Integrator Reset:
At the end of each time frame, a
“sample’” signal from the timing and con-
tral circuit transfers the voltage at the in-
tegrator output to the sample-and-hold
circoit. That circuit *‘remembers” that
voltage for the following interval. Once
the sample-and-hold has acquired the in-
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Fig. 3 - The desired signat considered as &
phasor.

tegrator output voltage, a dump signal
from the timing and control circuitry
shorts oot the integrator capacitor, it does
this by means of a ¢noes analog switch
connected  #dceross the capacitor.  This
allows the integrator to start over again
with zcro voltage at the start of the next
time frame.

Resetting the integrator at the emd of
cach time frame lets the cew filter avoid
the ringing (or intersymbol interference)
common to  other  narrow-handwidth
filters. Note that this is paossible only
because the eow filter “knows™ when vach
time frame begins and ends. It is here that
the time Jiscipline of the transmitted
signal is used to advantage in the detection
Pro-ess.

Output Miver:; This last block of the
tilter chain is much like the input mixer: it
functions as an ampbtode suodulator,
using the sample-and-hold output voltage
to control the amplitude of a sidetone.
The purpose of this mixer is to construct a
sidetone for the human operator to hear.

Why Twa Channels?

If the incoming signal is in phase with
the venter reference, then the mixer out-
put is always positive. The integrator
which follows will see a positive de
voltage. |1 the signal is out of phase with
the reference, then the mixer output is
always negative, The integrator will see a
negative de voltage. The positive or
negative de voltage charges the integrator
capacitor, the satnple-and-hold
“remembers™ that charge during the next
time frame, and the outpug  mixer
generates 4 sidetone whose amplitude is
proportional to the voltage on the sample-
and-hold capacitor. But if the signal is 90°
out of phase with the reference frames,
then the mixer cutput will at times be
positive and at other times be nepative
during & given input ¢vele. This output
will be averaged to zero by the integrator.
The result is no filter output from this

channel.

The situation is different for each chan-
nel herause the A channel input mixer is
aperated by a reference which is 90° out
of phase with the B channel reference.
Thus, if a sienal is 90° vut of phase with
the A channel, it will he in phase {or 180°
out of phase) with the B channel. At all
phase differences between the two chan-
nels, the produet of the two channels is
always the desired signal despite the phase
relationship between the center frequency
reference and the incoming signal.

if the desired signal is graphed 4~ a
phasor (as in Fig. 3} one might say that the
B channel picks up the X component of
that phasor, and the A channel pichs up
the ¥ component of the phaser. The two-
channe! output mixers are also driven with
signals Y0® out of phase. That way, the
output tones combine vectorially. The
resielt is that the combined output is a tone
whose amplitude reflects the amplitude of
the desired signal, repardless of the signal
phase. The phase of the output tone also
vetlocts the phase of the desired signal,

The thearctical response curve of the
filter may he developed. We won’t go into
the mathematical details except to say that
the amplitude response is & 5in XX curve,
like that in Fig, 4. For a 0.1 sccond frame
length. the nulls in the filter response oc-
cur ¢very 10 Hr either side of the center
frequency. The 3-dB points on this curve
are 9 Hz apart; the 6-UB points are 12 Hz
apart.

Fig. 5 compares the cow filter (0.1 seu-
ond frames) with an ordinary 300-Hz cw
filter and a 2700-Hz ssh filter. On this
seale it s wmpractical to show  the
numerous nulls in the cow-filter response;
shown instead is the envelope of the
primary response.

How Much Improvement?

One way of comparing ¢cow with the or-
dinary ¢w method is to consider the filter
noise bandwidth, This is the bandwidth of

e e —
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Fig. 4 — Filterresponse curve for a 10-Hz bandwidth cow filter.
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Fig. % — A comparison ot three filterresponse curves.,

an ideal steep-sided Filter which would
pass the same amount of random noise as
the filter heing considered. For 0, [-sevond
frame lcngth cow, the filter noise band-
width is 10 He. This cguates to an ap-
proximate superiority of 17 (B over a
S00-Hy ew filter and about 24 dB over a
2300-H7 tilter.. Such estimates should he
reasanably accurate with respect to toise,
Put when QRM is present, the cow filter
probably does cven hetter, Using a cow
system of 0, (second frames with ground
wave in the presence of natural noise, and
adjusting power for matching readability,
I have measured an approximate 16-dR
impravement over a 470-Hr crystal fileer:
this is close to the theorctically cxpected
vaiue,

Narrowing the cew bandwidth by using
longer frame times provides an additional
signal-tosnoise advantage at the price of
slower information transmission rates. A
th.1-second integration period gives about
~4dB improvement over a 2300-Hy crystal
filter: a I-second integration period. (1.2
wpm), 34 dB; a 10-sccond period, .17
wpm), about 44 dB. These speeds arce
slow, but the improvement in effective
Jommunication with lower power is yuite
fascinating.

The improvement gained. by long-frame
ww s limited by phase modulation in-
troduced by the propagation path., For
{4-MH7 signals, motion in the F layer
typically produces 2 or 3 H7 of phase (or
frequency) modulation for a IA to We
path.' (We have also observed what ap-

|Editor's Note: The amount of “sigral
spreading” is determined in iarge measure by
the earth’s geomagnetic activity (A-inclex), .
which s more sevele under disturbed condis
tions.j

14 0sh

pears to be propagation time delays under
poor band conditions.) When the filter
passhand becomes w0 narrow that this
modulation excecds the filter bandwidth,
turther tmprovement in signal-to-noise
ratio cannot be obtained by narrowing the
fitter passhand.

In evaluating filter effectiveness. noise
bandwidth does not tell the whole story;
there are psychological considerations,
too. The human ear is frequency sensitive,
and the human brain can focus on par-
ticutar vw signal tfrequencies amid the
noise and QRM. Skillful cw operators use
this vapability well. My observations have
led me to conclude that this skill is worth
at feast a 6-dB margin when using a
2300-H7 filter. QRM, however, is often a
vonfusion factor and therefore causes
more degradation of copy than an
equivalent amount of random noisc.
These psvehological factors are difficalt
o quantify, but probably reduce the ad-
vantage of ccw over ordinary cw,

Fig, 6 shows graphically the results of
on-the-air comparisons hetween cw and
cow agde in 1975, Transmissions were
made on 14,049,000 H7 from JRIZZR at
power [evels of 10 watts, [ watt and 0.1
watl using vew and a wvertical ground-
plang antenna on a four-story building. A
three-clement beam was used for reCop-
tion at W6EBB. The vew signals were
reccived simultancously as cw and cew
signals, and were recorded on sgparate
vhannels of & stereo cassette recorder, We
selected sample periods from the cassette
recurding and played back the signals to
four  moderately  cxperienced  ow
wperators. The average proportion of
copy shown on the graphs is based upon
words considered copied. The copy con-

00 l\
-
0.50 1\

0ow 1w Q1w

Fry. 6 — A graph of the average proportion of
Gopy made by four operators of simultaneausly
sent ow and cow signals, Three different power
levels ware used. See taxt.

fent was taken from radio journals. Ex.
trapolation of these data indicate an
estimated 13-W cw signal as cquivalent to
a 0.1-W cew signal in communications of-
fectiveness, or a 24-dB superiority for
SOW.

Concluding Remarks

The cew technigue appears to be most
promising, espectally where signals are
weak compared 1o the noise and QRM.
Under high absorption and QRN condi-
tions fas often experienced on 80 and 160
meters) the additional selectivity of cow
would be heipful; we don't have data on
that yet however,

Cew might be wvsed for EME com-
munication, but the problem ix vom-
plicated becausc of lunar-motion Doppler
«ffects. One might need a computer to
valculate the frequency ar which the signal
is expected to return. Also, achicving the
necessary frequency stability of 1 or 2 #Hs
is more difficult at the higher frequencies
usee! for EME.

some of the simplest rigs are the vasiest
to convert for cew operation. Ta obtain
the full advantage of the cow maode,
however, receiver quality should be high.
In Part 2, T will deseribe the cquipment
and methods used for communicating by
LLW, 98T ]
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Coaxial Cable Antenna Traps

These traps are neat, compact, cheap and easy to assemble.
If you're a ham, that’s got to sound interesting!

By Robert H. Johns,* W3JIP

Both the voil and capacitor of a
parallel-resonant antenna trap van be
made from the same length of coaxial
vable, This tvpe of trap construction of-
fers weveral electrical advantages and is
wisy for the home huilder to vonstruct,

The Concepl

Parallel-tuned circuits, such as shown
in Fig. TA, dare common. An inductance,
L, i» tuned to resonance by means of a
capacitor made from a piece of coaxial
vable, The eapacitor is tormed hy the
vapacitance cxisting between the inner and
auter conductors of the cable. By pro-
ceeding one step further, both the induce-
tor and capacitor of the resonant cireuit
may bhe made from the same keagth of
coaxial cable. This is shown in Fig. 1B
where the cable is formed into a coil. The
upper end of the braid (X) has become the
right side of the inductor and the lower
end (YY) has foopesd around and joined the
antenna wire and inner conductor from
the other side of the coil to hecome the left
end of the inductor. Note that the inner
conductor is crass-connected to the outer
braid at the opposite end of the coil; this is
essential, Were it joined to the braid at X,
there would be no capacitor formed, since
there would be no voltage differenve be-
tween the conductors at X and by
transtormer action, all points along the
vable would be at the same potential.

To help visualize the inductors and
vapacitors formed by this connection, the
inner conductor and outer braid coils are
separated as shown 1o Fig. 1C and placed
end to end. The cross connection is join-
ing the two in series, X to Y, in the mid-
dle. The capacitors indicated hy the
dashed bines are representative of the
distributed  capacitance hetween  cor-
responding points of the two coils and the
capdacitance between the snner and ouier
conductors of the vable. Antenna traps
made this way have excellent . High QQ is
desired Tor & trap in a multiband antenna
bureause al frequencivs lower than the one
*R. H. Johns -- Scientitic Instruments, 3379

Bapermili Rd.. Huntingdon Valley, PA 18006
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Fig. 1 — Tha simple trap at A uses a length of coaxial cable for the network capacitor. At B, a
singte piece of coaxial cable serves as both the coil and capacitor, The presentation at Gis

explaned in the text.

to which it is tuned, it becomes a loading
cutl.

Coaxial cable capacitors have good
high-voltage ratings and don’t change
capacitance with temperature, Assuming
the impedance at the end of a dipole to be
4s high as 8000 ahms, a kilowatt of power
in the antenna would develop 3000 volts
rms at the end of the dipole to drive the
resonant current in a trap located there,!
While it is difficult to estimate the actual
coaxial vable trap ratings, 1 have tested

‘Nptes appear on page 17.

N e

Fig. & -~ The ¢onstruction of a coaxial-cable
trap. Copperweid wire loops are tirst attached
to the gy insulator, Holes are drifled in the
polysthylene form to pass the cable |gads as
described in the text. The form s & snug fit
around the insulator,

fraps made with RG-38/U at a 1-kW input
power level and they held up nicely, High
), conservatively rated traps could be
made from RG-8/1) cable with some in-
crease  in construction  difficulty  and
weight. The weakest point (at which the
cable might arc over if not insulated prop-
erly) is at the free end of the inner conduc-
tor, point Y, in Fig. 1. Any sharp points
exposed to the air at that location require
attention.

Traps for Wire Antennas
Figs. 2 and 3 show a trap made for use

Fig. 3 — The braid of the coaxial cable is used
t» farm the trap coil: it is suldered to the no.

14 Copperweid wire which is looped through
the insulater and usad for attachment to the
antenna wire, At the right-hand side oi the trap,
the inner conductor is separated from the braid
and passed through the inside of the trap. At
the lett end of the frap i 15 soldered to the
braid and antenna wira, forming the cross con-
nection, The inner conductor emerging fram
the cozx at the left of the trap 1s held in piace
tnerely by means of a hole drilled through the
coil form; no solder connection is made.
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with a dipole, inverted V or other wire
antenna. Fhe coaxial cable, RG-58/U, iy
wound  onoa [/8-tn. (3.2 mmy wall
polyethylene tube coil form 1-1/2 in. (38
mm} in diameter that is foree fit over a
plastic ceg insulator. This assembly i
lightweight, strong and inexpensive, and
also heips in making the necessary cioss
vonnections, The thick-walled tubing aids
i insulating the free end of the voaxial
cable inner conductor,

Toe make a trap. scverat inches of the
cable jackel are removed, the braid
loosened. and the inner conductor and
diglectric ted through a hole in the
fooseied  braid, Fwo  picces of Cop-
perweld wire should be attached to the cyy
insulator (Fig. 2% they furnish tie points
for the antenna wire and fraps, and the
vapacitance between them will he part of
the completed trap. As shown in Fig. 3,
the cable braid is passed through a hole in
the polyethylene tubing at the right-hand
side o the eoil and is soldered to vne picee
ot the Copperweld wire on the insulator.,
the center conductor passes through
another hole in the vail form 90 degiees
heyend  the first hole aud is routed
through the cge insulator heside the other
picee of Copperweld wire and soldered to
it at the vpposite cnd. {This i the cross
vonneetion shown in Fig. 1B.} The re-
duired number ot turns of cable may be
determined from Fable 1. Wind them
tightly onte the woil form. Once again,
separate the braid and center conductor,
Pass the braid through a4 hole in the form
and salder it to the Copperweld wire fas
shawn in Fig, 33 at the left of the coil, A
diagonal hole is doilied into the wall of the
coll form and the free end ot the inner
vonductor of the cable placed into it to
provide some degree of mechanica! stabili-
ty and clectrical iselation; this vnd s left
unattachied.,

When constructing a trap, one should
keep b omind that hoth g woll and
sapacitar are bemg formed, The cable
~hould be handled caretully, especially the
diclectric berween the muner and outer con-
Juctors,  The trechamical  arrangement

does not require soidering close to the
diclectric, which shouldn™t be harmed i
unnecessary heating trom a soldering iron
i wvoided, s better to heat # joint
quickly with a latge iron than cook the
work for a long time with a smatl iron,

The coaxial cablc is available with cither
4 stranded  or solid-venter  conductor,
Stranded conductor cable is more flexible
and is preterred., H solid-center conductor
cable is used, it will require more care and
patience in separating the braid from 1he
dielectric and center conductor because of
the stiftness of the cable, The tengths af
vable gtven in Table | are measured be-
tween the holes in the tubing through
which the braid passes. Thuese lengths are
ghout 0.4 in, {10 mm) fonger than that re-
yuired by a close-wound coil of the same
number of turns. The coils can be tuned to
the proper teequency with the aid of z
GDO hy spacing the coil turns vn the
form. An adjustment range of 5 to 10% is
possible,

Onee the traps are tuned to the desired
frequency. they should be secured in posi-
tion, Tape vould be used, but 1 suggest
vovering the entire trap with a weather-
prooting and insulating laver stuch as the
silicone rubber coating praduced by Dow
Corning. This compound s hrushed on
and will sct evernieht, [t is mtended as a
rovf-mending product, but has excellent
insularing properties as well. It is available
in quart (095 liter) sizes at most discount
stores, The trap showie in Fig. 4 has heen
voated with this material. Silicune rubber
caulking material that is widely available

in tubes may aiso be used,

Fig. 5 contains the dimensions of a five-
band trap dipole tor 75 through i0
meters, 1t may prove (o be a bit shoit on
75 meters since the antenna with which the
measurements were made was only about
20 11 16 m} high at the center and drooped
to about § ft (2.4 m} at the cnes. Notice
that the antenna is not as short ur as
heavily toaded by the traps as some trap
ilipoles. The coaxiai traps are relatively
simall and do not offer much loading in-
ductance on the lower-trequency bands.
This provides an advantage in antenna
handwidth, vuch dipole exhibiting a low
SWR over almost as broad a range as a
normal half-wave dipole. Trap antennas
which are heavily loaded by the trap coils
display a narrow bandwidth.

The reason  for this [oading  cail
hehavior can be seen tn Fie, 6, where the
sum of alb the distributed capacitance s
shown as C. The inductance of the circuit
is comprised of the mner and outer con-
ductors of the cuil in series, The antenna
connevtions are “tapped down’™ on the
outer braid half of this coil. At resonance,
the trap still presents & high impedance.
Below the tesonant frequeney aof the trap,
the loading coil inductance is much lesy
(perhaps 15W) of the total inductance,
producing 4 very small loading il at
below-resonant Freguencics,

Traps for Verticals and Beams

The coaxial vable trap can be incor-
porated into antennas made from tubing
by wrapping the cable on an insulating

Table 1
Construction Data for the Traps

Band of On 1-1/24n, (38 mm) form On 78 (22 mm) torm
Resonance Number of turms  Coil length Number of turns  Cruf tength
imeters) RG-58/) fmmj RG-58/ {mm)
10 3304 a0 6-112 0
12 4112 Jo ¥R 85
15 5 35 5174 55
17 - 39 9112 §i1
20 45 12 A1
30 60 17 on
41 75
In. < 254 = mim
WM IS M M SUM ;
falh r iy ; en [ _“ tl —!— - '
[ 1 46 124 3%

FEET () x 03048 =m |
INCHES{") % 25,4 = rem |




Fig. & — The entire coll formad by the inner
and auter nonductors in series is contributing
to the trap inductance at resenance. Below
rescnance, when the trap 1s acting as a
Inading ¢oil, only the puter braid is active, pro-
dusing a much smalier effective toading induc-
tanee than that normally encounterad with
other types of traps,

sevtion between the tubes. A wooden in-
sttlating scetion may he made from rock
maple dowels, which are sold in most
hardware stores, Wood is a perfectly good
insufating wod support medinm for anten-
nas when it s protected from moisture,
With modern  materials  like  potting
plastics or silicone rubber to coat the
dowels, we don’t have to hail them in
paraftin like grandpa did,

Fig. shows @ trap mounted on a
T78-in. {22 mm) dia dowe! placed between
two  lengths of 1-in. (254 wmmy dia
aluminum  rubing,  Dowels  that  are
178 inch (3.2 mm)y smaller in Jiameter
than the lubing will telescope nicely, pro-
vided  the  tubing  wall  thickness s
0.058-inch (1.5 mm). Dowels can also bhe
used to join sections of 3/4-inch (19 nun)
diameter aluminum tubing and 1-1/d-inch
$32 mmy diameter TV masis.

A lengthwise slot s sawed in the dowel
fo pass the inner conductor of the cable
beneath the coil turns to make the crass
cannection. The braid of the cable trap is
soldered to a fug that is held to the tubing
by means of a bolt passed through the
tubing und the dowel. Tuning of the teap
is dune hy spacing the cable tures on the
form. This should be done before at-
taching rhe tuhing, as the presence of the
tubing will lower the apparent trap tre-
queney. and resonaitees in long lengths of
tubing van be coupled to the GIXG, pro-
ducing confusing results.

While a hatdwood tnsulating section
seeared between lergths of  tubing s
strong enotsh for beams and masr ver-
ticals, it might not be strong encugh to use
when a To-meter trap is mounted near the
hase of o large, unguyved vertical antenna.
In such a case, additional strength may e
obtained hy building up a fiherglass sleeve
dround the trap and cuds of the tubing, as
shawn in Fig. 8. Fibergtass repair kits for
automabile bodies ure available in auto
parts stares, 1f vou aren’t tamiliar with
the use of these materials, make a practice
frap first. Siitce the resin is messy and has
an obnogious udor, the work should he
Jone autdoors,

Appronitnate  lenaths for a vertical
antenna van be taken from Fig. 3. Lengths

Fig. 7 — These coaxial-cable traps are
wrapped on wooden dowels. The inner canduc-
tor of the cahle at the nght-hand side com-
pletes the cross connection at the left end by
passing henaath the turns of the coil through a
slot made in the dowel The tree end of the in-
ner conductor at the left-hand end 15 tucked
into a hele in the dowel,

Fig. 8 = This trap has been reinforced by a
fiberglass sieeve, as described in the text.

tor triband beam clements proved to be

almost the same as those of g half-wave

dipale. Start with those fengths and make
the clements shorfer as required, A siniple

ik, 13- wond Hhmeter vertical using g

single { [t-meter) trap has been deseribed -
Amdteurs dre encouraved to build these

traps for their own use, Manutacturers are
cautioned that a patent application has
been filed for these traps and all rights
utidei the patent code will he enforeed.

Kits are also available from the author 10

abd i assembling the traps deseribed i

this article,? LI

‘The ARRL Antenna Handbook. thirteenth edi-
fien, p. 109

Johns, "Three Band Trap Vertical,” Ham Radio
Herizons, December 1980.

‘R H. Johns -~ Saientific Instrumanis, 3379
Papermill Rd , Huntinadon Valley, PA 19006
Parts and coaxial cable to congiruct two traps
for wire antennas: W10, W15, W20 — $4.90;
W40 — $5.40. Parts 2nd cable lor ong trap
tor antennas made with tubing: T10, T15 —
$3; . T20, $3.50, Please add $1 for postage.

The ARRL and QST in no way warrant this
oiter,

Strays -a*

TA PROFILES

7] The talents of ARRL Technical Ad-
visor Paul M. Wilson, W4HHE, of
Collierville, Teunessce, are sincerely ap-
preciated. He s our specialist tor vhi/uhf
meteor seatter, EME and related modes of
communication,

Licemsed s WIHHK since 1941, Paul
now holds an Extra Class license, plus
Radiotelephone First and- Radiotelegraph
First Class licenses with a Radar endorse-
ment. His primary interests in Amateur
Radio are vhi/uht and ew. He received an
ARRL Technical Merit Award jointly
with W2UK in 1935 for 144-MHz meteor-
scatter work, and jointly with W3GKP in
1969 for 2300-MH7 EME work. Several
“firsts™  van be  added to Panl’s
achievernents in Amateur Radio: first
144-MHz neteor-scatter  contact,  first
2300-MHz EME contact, and first von-
firmed amatear rveception of NASA's
Apollo Missions an 5" Band (2.2 GH7)
as Apollo X spacecraft orbited the moon
tsee ““The World Above 50 MHz”
January 1984, December 1970 and August
1969 QST

Paul has written {echnical articles tor
(ST and has heen a member of ARRL
sinoe 1941, He is aiso a member of Army
MARS, Socvicty of Wircless Pioneers,
Mid-South Amateur Radio Association
and Central States VHF Socicty,

Retired fram his position as a studio
engineer with WMC-TV, Paul now has
wore  time for Amatewr Radio,
photography, camping and traveling with
WALIDG, his wife, “D.B."" -~ Marign
Anderson, WBIFSB

TA Paul Wilson, WaHHK, stands hetore his
towering 18-11 dish anienna.




Crystal Filter
Design with

Small

Computers

Thinking of making a crystal
filter? This computer program
will provide excellent results.
{t even allows caiculations for
filters that provide large

bandwidths.

By Dr. Ulrich L. Rohde,* DJ2LR

Crystal filters are being used where
superior selectivity is required and the
specific bandwidth may be anywhere from
a few hundred hertz up to 00 kHz.
Crystal filters, as generally offered, are of
the Chebyshey  design,  These  filters,
however, frequently exhibit bad ringing
and wioup-delay distortion. A natural
guestion at this point would be, “*Is there
an alternative and, if so, what is it? [n
answer, this article provides information
on the use of a siall BASIC ¢omputer to
aid in building more suitable crystal
filters. The -actual program is shown,
along with computer results. In addition,
attenuation graphs are provided to il-
lustrate the effects of additional filter
poles. The program is written in such a
wayv that it allows the calculations of
large-bandwidth crystal filters. Such in-
formation has not  been  available
previousiy.

Standard Filter Design

A half-lattice orystal filter with one
crystal appedars in Fig, 1. Filters of this
type have beeo designed into receiver cir-
cuits, but with rather poor results. By
tuning the neutralizing capacitor, CI, a
poie can he moved in order to influence
the bandwidth and the notch depth.

Fig. 2A presents the aitenuation perfor-

5% Hillcrest Dr,, Upper Saddie River, NJ 07458

mance of a single-crystat 300-kHz tilter.
The notch at the vight is set by the
neutralizng capacitor. Attenuation in vx-
cess of 100 dB is possible,

The close-in performance of the single-
erystal filter ¢can be seen in Fig. 2B while
Fig. 2C 1< a graph of the vverall perfor-
mance. [f the pole is removed far enough,
as in Mg, 2C, the selectivity imiproves
greatly on the [eft side and the filter action
becomes svmmetrical. [n reality, though,
such filters do not offer outstanding pey-
formance. Consequently, they are seldom
used today.

A typical ssb filter has a total of six
crystals, How a fifter of this type behaves
is indicated by ¥ig. 2D. In practice, the
ultimate rejection would be iimited to 120
dB.

Crystal filters are found frequently in
up-conversion receivers like the DJZLR
HF-1030. Fig. 2E shows the performance

|

U
nuTPUT |

: GENTER FREQUENCY

TUNED Th I=F f

Fig. 1 — A halt-lattice crystal {ilter circuit.

rhoto courtesy M-Tran industries, inc.

af a typical circuit of this nature, If the
filter is improperly tuned, a performance

.similar to that in Fig. 2F can be expected.

At times, such an adjustment may be

- useful to suppress a mixing product or an

image if a 60-dB attenuation on the other
side is sufficient.

in practice, we should evaluate those
performances when we are working with a
erystal filter design and then calculate the
parameters of the particular crystal filter
in which we are interested. This can he
done with the aid of the program,

Table 1 contains a Hist of program infor-
mation covering a wide variety of possible
bandwidths for a universal crystal filter.
The basic configuration for such a crystal
filter appears in Fig. 3. [t consists of three
tuned transformers constructed with small
pot cores suitable for high-frequency ap-
plication. A pot core recommended for
this application is Sicmens” type 4.6 X 4.1
(mm}, no. B63495-K0005-A017 for lower-
frequency use. For the region around 10
MHz, the vore taterial K65495-K00016-
AQG] is sutisfactory.’

Computer-Aided Design of a Crystal
Filter

Lines 1 through 20 in the program of

Details on Siemens’ pot cares are found in the
Siemens book. Ferrites Soft-Magnefic Materi-
al Data Book 197980, p. 98, This hook 18
avallable trom the Stemens Corporation,
186 Wood Ave, %, Iselin, NJ 0B830, tel.
201-494-1000,
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Fig. 2 — Crystal filter responses, The amplitude response of the crystal filter in Fig. 1 with C1 set
te generate a pole 500-Hz above center frequency is shown at A. The close-in performance of this
same filter s indicated at B, while the overall response is represented in G. In the latter case, the
pole Is tuned considerably away from the center frequency, At D the amplitude rasponse of a six-
crystal single-sideband filter at 300 kHz. A Chebyshev six-crystal filter at 40.455 MHz is
reprasented by the curve at E. The curve at £ 1s for the amplitude response of a 72.03-MHz crystal
filter with an attenuation pole on the left side.

Table 1 activate the user-definable keys
available on the Tektronix 405!/52 com-
puters, After initiation of the program, it
will start on line 100 and ask whether the
results should be displayed on the screen
or on the printer. Most of the hobby com-
puters on which this program will run
have printer-definable ports that have to
be addressed. The address to which the in-
formation is routed is VS.

In line 200, the computer will ask the
center frequency. In line 230, it will ask
the bandwidth while in line 250 it will re-
quest the crystal inductance.

Fig. ¢4 shows the inductance in relation
to a function of frequency for a crystal
that can be manufactured. The highest
possible inductance for L1 should always
be selected without sacrificing perfor-
mance in a manner that would lead to
spurious response. A minimum Q of
80,000 (100,000 is better) for the crystal is
desired for narrow bandwidths. If you
start building a crystal filter and order the
crystal from a company like Bliley, a firm
experienced in ¢rystal and filter manufac-
turing, you will do well to have them
verify these two parameters,

At line. 260, the computer wiil ask you
far the capacitance of the holder. You can
geperally presume that the HC-18/U
holder is rated at 1.5 pF, with.the larger
HC-6/t unit having a capacitance of 6
pF.

On line 280, you will finally be asked
what filter response you desire. Various
types of responses are available. If selec-
tivity is the prime object, a Chebyshev
filter should be chosen. Where constant
group delay and therefore low fm distor-
tion are required, a flat delay is impor-
tant. For perfect pulse response, either the
linear phase fitter or the Caussian
response should be chosen.

Amateurs who desire additional general
information on filter theory will find
Zeverev's Handbook of Filter Synthesis,
published by John Wiley and Sons, par-
ticularly useful. The ““look-up’ tables 1
refer to in this computer program are
taken from his book. In this publication,
Zeverev briefly elaborates on the dif-
ficulties in building crystal filters that
bave a large bandwidth in comparison to
the center frequency. A typical problem,
for instance, is one concerning a 10- to
20-kHz-bandwidth filter designed for 10
MHz:. Because Zeverev seems fo avoid
giving clear design rules for such filter cir-
cuitry, additional guidelines are peeded.
This is where the computer program filis
in, for it incorporates ithe necessary
“spreading inductance’ which will cure
the problem.

Another good source of general filter
information is the ITT book Reference
Data for Engineers, fifth edition, chapters
7, 8 and 9. Inasmuch as many readers may
be less interested in precise theory, prefer-
ring just to build some filters, none of the
mathematics is repeated. Fig. 5 is a graph




with the different response curves shown
in comparison with each other,

Computerized Tuned-Circuit Information

After you have responded to the query
in the filter program concerning the type
of filter you wish to have, the computer
will use the ““took-up' table as provided
by fine 890 and 1290. The aim of this part
of the program is to calculate the compo-
nent values of lines 330 through 580. You
can delete lings 140 and 390, 4 screen-erase
command for the Tckironix computer.
Lines 600 through &40 transfer the
<characteristic values to the printer or the
screen. Lines 600 to 650 print, respective-
ly, the header, the center freguency, the
handwidth, the inductance, the internal
impedance and the cxternal reference
capacitance. Other information includes
the input impedance that is printed in line
660 with the reguired inductance, the
capacitance in line 700, and the vutput
values in line 670 together with line 710,

Lincs 630 and 690 determine the tuned
circuit for the middle of the range. In
order to obtain the right crystal from the
manufacturer, the four frequencies re-
quired are printed on lines 720 through
7500 A six-digit accuracy is desirable when
these crystals are ordered, Line RO gives
the reference input voltage tor a second
computer program to determine the actual
baud-pass  characteristic,.  Lines 820
through line %40 verity that all tuned cir-
cuits are on the center frequency,

When aligning the Ffilters, do realize
that any mistuning of the input stages will
result in poles as shown in Figs, A, 2D
and 2F. In order to get sharper skirts at
times, it is desirable to use poles like these.
They can always he determined ex-
perimentally, The procedure is to set all
three tuned circuits precisely on the center
frequency with the crystals inserted.

For those amateurs who do not have a
computer, scme calculations of interest
also are shown in the tables. Table 2
shows the Butterworth, Chebyshev, flat-
delay crystal filter, linear-phase crystal
filter and Gaussian response filter for a
250-Hz  bandwidth. The Chebyshev
response should really be avoided becuuse
of ringing. The vptimum choice prohably
is the flat-delay or linear-phase approach.

As we take a look at the filters of Table
2. we see that 9 Mz has been selected for
the center frequency with ¢ 250-Hz band-
width. The present inductance is 200 mH.
All other values are self-explanatory.

My calcufations for sinple-sideband
tilters for both upper and lower sidebands
are shown in Table 2. For perfect low
ciistortion, the flat-delay versions shouid
be preferred.

In cases where further sefectivity is re-
quired, two of those crystal filters can be
cascaded e¢ither directly with a 1-dB
resistive matching pad in between or a
transistor siage with 3 to 4 JB gain and
heavy fecdback. Finally, for those in-

o neT-

Table 1
Wide Bandwidth Filter Design Program

1 GO TO 100
4 RUN 280
8 PAGE
9 GO TO 200
2¢ LIST 1299, 200¢
109 INIT
110 SET KEY
120 DIM G{13)
130 C=""
140 PAGE
150 PRINT "+++ CRYSTAL FILTER PROGRAM ** J__J. "
160 REM COPY-RIGHT RESERVED
17§ REM ULRICH L. ROHDE, PH.D., $C.D.
180 PRINT *DO YOU WANT QUTPUT AT SCREEN (32) OR PRINTER (41)7"
199 INPUT V5
20¢ PRINT “WHICH CENTER FREGUENCY DO YOU WANT?”
210 INPUT FB
220 PRINT “WHIGH BANDWIDTH DO YOU WANT?"
230 INPUT B9
24 PRINT “WHICH INDUCTANGE DO YOU HAVE?"
250 INPUT L
260 PRINT “WHAT HOLDER CAPAGITANCE DO YOU HAVE”
270 INPUT G(@)
286 PRINT "WHICH FILTER TYPE DO YOU WANT, BUTTERWORTH,”
290 PRINT “GHEBYSHEV, FLAT DELAY, LIN. PHASE, GAUSS RESP. (B,C,F.L.G)?”
300 INPUT AS
310 1F AS=""" THEN 1290
320 IF AS=“B" THEN 899
330 IF A% ="C" THEN 97¢
348 1F AS="F" THEN 1059
350 IF A% ="L" THEN 1139
360 IF A% =“G" THEN 1210
370 HETUAN
89 Rg = PIL*BY
399 P = 1/27BR*PI$ 2 F*L)
AP Q= 150008+ BHFO
413 R1 = RE*(K242 + (1/Q1 — QE2101QT = 1/Qf)
A0 R2 = REMK242 + (11Q4 — 1QOF2V(1/Q4 — 11QH)
430 G(1)=CKAK242 + (1/Q1 - 1/Q9)42) — 2*C(9)
440 C(8) = G(1) + 2*C®)
450 GO TO 1908
460 C(2) = CP K242 + {1724 = 1IQH)*2) — 2+Ci9)
470 GUI0) = G2+ 2¥CH9)
480 GO TO 1340
490 CHIN = CIK2 ~ 4*C(9)
500 C3)= ti2*PIFOt 2L 1) + G
510 F1=FQ—BR2«K2+ K1)
520 F2=F§—BHMK2 - K1)
539 F3=F@— BN2*K2 +K3)
540 F4=FQ— BR2wK2 -~ K3}
SO G(d) = 14*PIA2*F1427L)
560 C{5)= 1/4*PI42*F242+1)
570 G(6) = 1/(4*PI42¥F342%L)
580 C(7) = 1/{4*PI42+Fap2+L)
590 PAGE
608 PRINT @VS:FS“J_"
510 PRINT @Vs:Fh= ";F
620 PRINT @v5:“BO= "B
630 PRINT @vs L= "L
649 PRINT V5 “Ri= ";R¢
650 PRINT @vs:"Clh= "Cf
66 PRINT @V5 RIN= "“R1
670 PRINT @V5:"ROUT = "R2
6B0 PRINT @V5:"CK= "C(3)
630 PRINT @ V5 “LK= ":L1
789 PRINT @V5:CSL1,"CiN= "C(12)
710 PRINT @ VE:DS:L2,"COUT = ™G(13)
720 PRINT @Vh:"F1= "iF1
730 PRINT @V5:F2 = “jF2
740 PRINT @Ve:Fi= "F3
750 PRINT @V5:Fé= "F4
760 PRINT q@v&*CS1= C4)
770 PRINT @v5:CS2= 05
780 PRINT @V56:*CS3= ;0i6)
790 PRINT @V56:"CB4= "C(7}
800 V@ ={R1 + RZ¥YR1
810 PRINT @V V= "V
820 WO = 1{2*PI*SQR(LIHTI2) + G
83¢ W1 = THZ*PI*SQR{L2WC(13) + G{20)
840 PRINT @V5:"POLE FREQUENCIES ARE ";W@:* " W1




850 CALL “WAIT" 1
860 PRINT @Vv5:"J J_J__"
70 GO TO 28¢
880 END
a9 Q=199
900 F$="BUTTERWORTH RESPONSE 4TH ORDER CRYSTAL FILTERJ_ "
910 Q1 = 1.0457
920 Q4 =1.0457
930 K1=0.7389
940 K2=05413
950 K3=0.7369
960 GO TO 38¢
979 Qb = 1009
98¢ F$="CHEBYSHEY RESPONSE 4TH ORDER CRYSTAL FILTER 0.01DB BIPPLEL_ I
999 G1=1.8258
1900 Q4= 1.8258
1010 K1 =0.6482
1920 K2 = 0.5446
1930 K3 =0.6482
1040 GO TO 380
1656 Q0 = 1¢08
1068 F$="MAXIMALLY FLAT DELAY 4TH ORDER CRYSTAL FILTERJ__"
10760 01=0.2334
1980 Q4 = 2.2404
1998 K1=25239
108 K2=1.1725
1110 K3 =0.6424
1120 GO TO 38
1130 G = 10d9
1149 £$="LINEAR PHASE 4TH ORDER CRYSTAL FILTER 0.05DEG PHASE ERRORJ. °
1150 Q1 =$.4934
1160 Q4=1.7182
70 K1 =1.632
1180 K2=0.7181
1198 K3 =¢.7391
1200 GO 1O 380
1210 QO = 1¢¢¢
1220 F3 = "GAUSSIAN RESPONSE 4TH ORDER CRYSTAL FILTERS "
1230 O =0.2747
1249 Q4 =0.4483
1259 K1=2.2792
1268 K2={.7553
1279 K3 =0.9896
12B¢ GO TO 289
1299 END
1300 C$ = "TUNED INPUT L1="
1330 CA2=1. BE = 11*1, §E + &FP
1320 L1 = {2 PI*FOA 27 (S12) + SO
1330 GO TC 468
1349 D$="TUNED INPUT L2 ="
1358 GO =1. 0 — 11*1. OF + BiFp
1360 L2 = t(2*PI+*FRA2(C13) + G
1370 GO TO 499
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Fig. 4 — This graph shows the ‘relationship of
inductance and frequency far a particular
crystal selected as a fast example,
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INPUT &0

g is «determined trom L4 or L5,

fip = g
- T oblam the value ng let

2 is determined from L1 or 12

Ta obtain the required vilue for na jet "Rout
ng = /-0 T
1 /fﬁ!"r;— 8 = 50 1 4
Ny E feme
VBT 2 For cifterent impedanive, ng and ny mav be changed or
the source on hoard changéd from 50 ohms.
nyg = ng

Fig. 3 ~- A four-crystal filter circuit. The Input and output impedances are determined by the turns
ratio of the input and output transiormers. Also shown are the calculations for this filter.

Fig. 5 — The Bessel, flat-delay and Chebyshev
rasponsas are represented by this composite
graph. The Chebyshev response providas the
steepest skirts, while the Bessel response has
the poorest amplitude curve,

terested  in  constructing a  double-
conversion receiver, the parameters for a
41-MHz crystal filter are provided in
Table 4. Table 5 is a Gaussian response
filter designed for use in a radar receiver,

In Summary

This short presentation on how to
design and build crystal filters with the aid
of a small computer should encourage ex-
perimentation  with  various  types  of
filters. [n the past, wideband filters like
the 72.225-MHz, 31-kHz bandwidth filter
of Table 3 required special computer pro-
grams, Now this unique program can
solve the design problem for an extremely
wide bandwidth range.




Table 2

Calculations for Some Large-Bandwidth Filters

CHEBYSHEV-RESPONSE

MAXIMALLY FLAT

LINEAR PHASE

BIITTERWORTH RESPONSE  FOURTH ORDER DELAY FOURTH-QRDER FOURTH ORDER GAUSSIAN RESPONSE
EOURTH OHDER CRYSTAL FILTER FILTER ORDER CRYSTAL FOURTH ORDER
CRYSTAL FiLTER {#.81dB RIPPLE) {0.05° PHASE ERROR} CRYSTAL FILTFR
Fi= gLl apaeeas Lol o] PEPOND Ll [hlo]
8t = 254 2549 25 on 25
L= 0.2 0.2 0.2 0.2 0.2
A= 157 79632679 157 PTOGA26TY 157.079632679 157 079632679 157.079632679
Gl = 1125790926510 1.125790920F. 19 1.125790320E19 1125790929610 1.128790929E-19
RiN= 176. 770073394 199739282207 688699716617 325896645717 580,476789407
ROUT = 176779873394 199 739282207 1078.92346935 251304525198 387 579899958
CKz 3.856888033E-10 4.855256688E-16 AUBBT12309E1¢ 2.80B8B0945E-10 2 BE1716487E-10
LK= 1,792249344E-6 1.180935302E-6 270624244856 2 AW7155723E-6 2 716479143E6
TUNED INPUT
L= 1.702249344E-6 1.1B0035302E-6 2,706242448E6 240715572368 2.716479143E6
CIN= 1111111119 IRARRERERRTSI) LI E 1111111111819 IRRERERARRENDT ]
L2 = 1,762249344E B 118093530255 1.B53041872F 6 208789192186 2H27R36TTIES
COUT = LTI H1E-19 LT HT1EAD [RERRRREERI-DT: AREERERRERIST ] 111111119
Ei= 8999840 225 BILIEHY.9 8090537.95 BUGYTPE, 2575 AYY9620.6875
Fz= PPEP24.45 aPpeE12.95 00168925 IPPP114.2375 Sdap190.4875
Fi= BOYIBA0.225 8599850 ¢ R9Y9773.1375 BY99517.85 HODTHT BHTS
Fi= apaPp24.45 0PPH12.95 HYY9843, 7575 opegpEz 625 OGN 2875
Cst= 156365403 1E-15 1 bB36SP22E-15 1.563759972E-15 1 BRITOPS9TE-16 1.66473032E-15
CSP = 156359001715 1563504073515 1 563539819E15 1 BBI5SE82E-15 1.563532327E-15
CS3= 1.663654031E-15 1563650322815 {.553677343E-15 1.563661806E-15 1.563674303E-15
Csd= 1 B63SURPITE-15 1.563594$13E-15 1.563621537E 15 1 56359760115 { 5635883I7E-15
V= 2 2 2 B666E94297 1.770RBETA844 1.69151819943
POLE
FREGUENCIES  9dpgdng Ll o) geltolilulod Lol il o) Ellunl]
SepoEna SePoged ety Shddo Lol
Table 3
Single-Sideband Filter Calculations
UPPER SIDEBAND UPPER SIDEBAND LOWER SIDEBAND LOWER SIDEBAND

[ 2 1)

]
n
| a2

C=

RIN=

ROUT =

K=

LK =

TUNED INPUT
1=

CIN=

2w

FOLE
FREQUENCIES

CHEBYSHEV RESPONSE
FOURTH ORDER
CRYSTAL FILTER

##1g8 RIPELE

9ph21.¢0

2199

9.3
197920337176
BY427H4334E 11
215822217917
215.822217917
A62P472927F10
1.611614457EH

1.611014457E6
1.11¢851912E-19
16110144574

1 110851912619
GOGPAAT. 56
GPP2208.78
afippa47 56

AP da. 78
1.042202704E 14
1.641887546E-14
1.442202704F-14
1 041887546E-14

7

o

2PB2100
2002109

MAXIMALLY
FLAT DELAY
FOURTH ORDER
CRYSTAL FILTER

i 100

gl

0.03

197 920337176
8932754334511
06.264311969
733.98082547

1. 836453586E-19
2.754931668E5

2.7540931668E 8
1.110851912E-1¢
FTI138943E5
1.118851912E- 11

HOGB218.76
2093518.97
3900194 355
aPp1543.395
1.0428117415-14
104158433714
104235398914
1.042041682E.14
1 BHSBITOBEOT

agg2 190
aPp2100

CHEBYSHEV RESPONSE
FOURTH ORDER
CRYSTAL FILTER

@.01d8 RIPPLE

FoG79dd

2109

.03
197.920337176

£ .93693393E-11
5821952659
215821952659
3522137182614
1611772269E6

1.611772269E-6

1 11137043 1E-1
1.611772269E-5
1.111370431E-19
BOUBR47 56
3998408, 78
RYLEE47 5B
B998008.78
1.0431 76016514
10428604 16F.14
1.9431765016E- 14
1.042860416E-14

HOY 79100
8997900

MAKIMALLY FLAT
DELAY FOURTH CGRDER
CRYSTAL FILTER

8997900

2100

0.93

197 920337176
£93603393E-11
906,266750613
7343, 9B 26 THBOR
1.837352404E-16
2. 7561043626 6

2.756184362E-5
1.111379431E-19)
1.7 TI960146F -6
111137043 1E-10
#9040118.78
HOY9I18.97
RUGRAY4 355
89971343395
1.043765006E-14
1.9425567A3E-14
1.043327513E-14
1043014668614
1 H998 7488300

HI97R0R
BU97900




Table 4

Calculations tor a Double-Conversion Recsiver 41-MHz Crystal Filter
CHEBYSHEV RESPONSE CHEBYSHEV RESPONSE CHEBYSHEVY RESPONSE

FOURTH ORDER
CRYSTAL FILTER
#8148 RIPPLE

FOURTH ORDER
CRYSTAL FILTER
#8108 RIPPLE

Fip= 4,3455E + 7 41E+7
Bp= 7089 7000
L= [y} 0.0
RY = 219911485751 219.911485751
Ch= 1.78B95746E-11 1.769177415E-11
HIN= 249069542975 240.08611477
ROUT = 240.069542975 240.08611977
CK= 6.609534562E-11 6.511358411E-11
LK= 3.943635932E-7 3.893569691E-7
TUNED INPUT

L= 3.043635932E-7 3.893569691E-7

CIN = 2.471882338F-11 2.43902439E11

L= 3.943635932E-7 3.BU3560691E-7

COUT = 2.471882338E- 11 2.43902439E-11
F1= 4.04508252E + 7 4.09958252E + 7
F2= 4.04553626E + 7 4.10003626E + 7
Fiz 4. 045082528 + 7 4.09958252E + 7
Fd = 4.04533626E + 7 4100036268 + 7
381 = 1548051812515 1.507 165686515
G52 = 1.547704578E-15 1.506832117E-15
Csa= 1548051812815 1.507 165686815
G54 = 1.547794578E-15 1.506832117E-15
V= 2 2
POLE

FREQUENCIES 4.0455E + 7 A1E+7

4.P455E + 7 41E+7

FOURTH ORDER

Table 5 ‘
Calculations for a 31-kHz Bandwidth Filter

BAUSSIAN RESPONSE FOURTH-ORDER
CRYSTAL FILTER ‘

CRYSTAL FILTER
P.d1dB RIPPLE
7.B455E + 7
708

241
219.911485751
1027212746611
241.401505946
241.401505945
3.4B5894436E-11
2.341p824¢095.7

2.3419824¢9E-7

1.419345682E-11
2.341082409E-7

1.419345682E-11
7.04508252E + 7
7.64553626E + 7
7.Q4508252E + 7

7 BABEIE26E 4. 7
5.10349971E-16
5.10284239F-16
5. 1034997116
5.19284239E-16
2

7P455E + 7
TPAB5E + 7

Ff= T2205E 47
s= ITH00
L= 6.013
RO = 1286.0618384
Ch= 1.74(514567E-12
RIN = 4788 47944845
ROUT = 3377.92904618
CK= 7.245912256E-12
LK= 4.438085914E-7
TUNED INPUT
L1= 4.438005914E-7
GIN= 1.384562132E-11
L2= 4.30519567E-7
COUT = 1.384562132E-11
Fi= 7.2177965256 + 7
Fe= 7.224862045E + 7
F3= 7.219795405E + 7
Fé= 7. 222863165€ + 7
CS1= 3.740138126E-16
0s2= 3.732826407E16
C83= 3.738067416E-16
C84= 3.734802759E-16
Vi = 1.705428327
POLE ‘
FREQUENCIES T2225E +7
7.2225E 47

John Schmale, K212, N.Y.C./Lang Island SCM. towers behind members of the Hall of Science
Amateur Radio Club (Queens, New York) after prasenting Public Service Cammendations to many
)i them for their dedicated efforts during the recent Italian earthguake disaster. Glub mermnbers
eceived, relayed, answered or directed more than 1000 messages during the araund-the-clock
peration that lasted nearly two weeks, photn by Fred Kahn, WR2TBC)

FIRE AT SEA

1 East October, the Dutch ship Prinsen-
dam caught fire in the Gulf of Alaska,
and 333 passengers and crew were forced
o abandon ship, Through poor sea condi-
ions, people were lifted by helicopter
rom their lifeboats to the rescue ships,
Alaskan  Amateur  Radio  operators
moritoring the <ituation quickly realized

that their services would be needed.
Health-and-welfare nets were organized,
and liaisons with the Red Cross, Alaska
State Troopers and the Coast Ciuard were
set un.

As the passengers and crew safely ar-
rived on shore, the expected communica-
tions crunch developed. Shiftiag band
conditions were a problem.  Another

obstacle was passing traffic 1o foreign
countries with whom the U.S. had no
third-party agreement, As a result of
autstanding cooperation among amatears
and their good on-the-air conduct, vver
30 pieces of traffic were successfully
passed.  Fortunately, there were no
fatalities during the rescue; the ship,
however, sank, — Don Bush, KL7JIFT

From left to right stand Jack van der Zee, radio
officer of the Prinsendam, Jim Pfister. NGGF,
and David Ring, N1EA, radio officers abnard
the Williamsport, one of the tankars involved in
the rescue effort. Jack maintained vital com-
munications in the smoka-tilled radio room
despite melting cables and dwindling emergen-
¢y power. Providing an assential link in the
communications, Jim and David refayed posi-
tions and estimated time of arrivals and kept
the distress frequency clear. [photo courtesy
David ). Ring Sr.)




The Vertical-V Antenna

‘““Rabbit ears for hi? Heresy!"" you declare. Or is it? Let this
article tempt you to find out what the ‘‘ears’ can do for you!

By Dr. Lawrence B. Owen,* WB6HNG

Mosz antateurs  undoubtedly  are

fumifiar with the properties of imverted-V
ht antennas. The inverted 'V ois simple, is
inexpensive 1o build, provides @ yood
match fo g SO-ohm coaxial ling and pro-
duges @ guasi-ommidirectional horizontal-
iy polarized radiation pattern when used
at its tfundamental fregquency. It ocewrsed
tee me recently that a sverticai-v (an in-
verted W orotated 180 degrees in the vertical
plancy might also have same interesting
pertormance characterisiies, In terms of
appearance, the vertical-V is reminiscent
of an indoor TV rabhit-cars antenna (Fig.
.

A cursory literature review reveaded that
rigorous analysis of hasic V-antenna per-
formance had heen completed by the late

*Terra Tek, Ing,, 420 Wakara Way, Salt Lake
City, UT 84108

1940s.' 7 In fact, Wells® ¢an probably be
eredited for the invention of the inverted
VY oin 1944, Kraus, in the introductory
chapter of Antennas,® points ool in &
peneric sense that a cylindrical vertical-V
can be expected to vield a broader usable
handwidth than the corresponding dipole.,
In considering the relative erits of
vertical-V versus ather vommon types of
wire antennas, it scems clear that the
vertical-¥  offers  the  potential  For
significantly improved performance. [ am
surpriscd, therefore, to find that in Q87
at Icast, there has been no description ot a
practival vertical-V for amateur ht use,
The classical inverted V, while pro-
viding excetlent performance, does suffer
from several deficiencies. Ground effects

‘Notes appear en page 25.

undoubtedly degrade sadiation etticieney
and influence feed-point bopedance, H
the antenna is sapporied from a metallic
structure, additional parasitic losses can
oceur, Since the antenna is center fed, un-
balanced currents may. be induced on the
transmission  ling  =ven if  a  balun
transformer is used at the feed point,
Finally, stoping the clements downward
ineredses the likelihood of parasitic losses
in nearby graund-mounted structuses.,
Vertical-Vs would be affected to a
much ftesser degree by the factors de-
seribed above. In addition, vertical-Vs
provide the additional advantages of in-
creased effective antenna height, simpler
construction {only noe central support re-
quired when seff-supporting  aluminum
clements are nsedy and a capability for
rotating the antenna, My expertments in-
dicated that a verfical-V cxhibits a4 6-dB

Fig. 1 - Construction details for the 15-meter vertical-v antenna. As in-
dicated in saction A, cach element 8 bolted o the wond and Plexiglas

panels. Far the wooden panel use 4 x 2-14nch

Plexigias panel use 114 » 1-1/2-inch bolts, Panel dimensions are shown

at B. Part © shaws the angle tor the elements and

balun Both eleinents are individually adiusted to a length of 135.7 1

3.448 m) for resanance at 21.225 MHz,

bolts, For the
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front-to-side ratio, suggesting that the
ability to rotate the antenna might be ad-
vantageous under certain operating condi-
tions.

Making & comparison of the mechani-
cal properties of a vertical-V with those of
an equivalent single-clement delta loop or
yuad also moves to be instructive, A
rather obvious point is that the vertical-V
is lighter and offers lower wind loading
than either a quad or delta loop cut for the
sinie fundamental frequency. My experi-
ments indicate that the length in feet of a
resonant half-wave vertical-vV constructed
from aluminum tubing is approximated
hy 450/ frequency (MHzh The length in
mefers iy 146 3/frequency (iMHz), A
[ /4-wave vertical-V element is, therefore,
about 28.5% and 4.5% shorter than single
fegs of corresponding equilateral delta
loops and guads, respectively. You can
vanclude that the vertical-V offers the ad-
vantages of reduced construction  cost,
fower wind loading and weight, Besides
being siinpler to comstruet, it permits
direct matching to o 50-ohm  coaxial
transmissivn line.

Construction

The basic design for a single-element
15-mcter vertical-¥ is shown in Fig, A
Telescoping sections of aluminum tubing
are used for the clements, which have
outer Jdiameters of 778 in. (22 mm), 3.4
in. (19 mm}and 5/8 in. (16 mm). One end
of cach of the two 7/8«in. and 3/4-in. cle-
ment sections are slotted with a hacksaw
te a depth of about I inch {25 mm). Since
the elements must he insulated from each
other and from the support bracket, the
7/8-in. dia element sections are mounted
on a wood hase, The wood (fir or pine)
has several coats of varnish to ensure
reasanable servvice life. The 3/3-in, OD
slements are telescoped into the base sec-
tion and seeured with stainless steel hose
clamps. The sane procedure is used to
seeure the 578-in. QD sections to the
1/d-in. OD elemcents. A standard ““coas™
male connectar is mounted in a picee of
Plexiglas that is secured directly ta the
hase-element sections.

Strays

AMATEURS NEEDED TO ASSIST
iN CONTAINING CALIFORNIA
FIRES

() Amateurs in San Bernading County
have been asked to assist the California
Department of Forestry during wildland
tires. Two-neter communications will be
provided for reconnaissance from the fire
weene to central headquarters, Logistical

The input impedance of the antenna is a
function of the apex angle. My prototype
employed an apex of 100°. As shown by
the SWR curves in Fig. 2, excellent band-
width and low SWR were attained. The
data suggest, however, that an even better
match to 30-ohm coaxial cable could he
obtained by reducing the apex angle
slightly to between 90° and 95°.

Initiaily, the antenna was fed directly by
RG-8/1) coaxial cable. With this arrange-
ment the upper SWR curve shown in Fig,
2 was obtained. The SWR scemed too
high and my Century 21 transceiver was
bothered by severe distortion in the keying
monitor, Rf feedback, traced to rf flow-
ing along the shield of the transmission
tine, takes the biame for this condition. A
coaxial choke installed at the antenoa feed
point sclved the difficulty. This choke is
vonstructed by simply forming a S-in.
(130-mm) dia coil consisting of four tarns
of transmission line that is taped to the
mast.

Sciting the resonant frequency of the
antenna requires loosening the two base-
element vlamps and adjusting the tele-
spaping elements as necessary for the
lowest SWR, The initial 1/4-wave element
length (11.3 feet or 3.45 meters for 21,225
MEz) was obtained from my empirically
derived expression: length in feet for a
guarter wavelength = 240/frequency in
MHz. Ta determine the length in meters
the cquation is m = 73.27frequency in
MHz. The wolder joints and the coaxial
cable were subsequently sealed with a rub-
her repair vompound obtained from a
local hardware store. Any one of several
vommercial or homemade 1:1 baluns may
be used to climinate the need for separate
Plexiplas coaxial connector mounts and
coaxial chokes.

Performance of the 15-meter vertical-V
was excellent during a4 six month period
from October 1979 to March 1980 while |
wits using a Cenfury 21 transceiver with 25
watts of of output. -All opcrations took
place from a QTH located about 50 miles
vast of San Francisco. A total of 103 sta-
tions were worked. DX included contacts
with Canada {6), Mexico (3), Hawait (2),

support trattic will be passed tram the fire
camps 1o headquarters. Messages for the
National Traffic System will be accepted
for  out-of-county  and  out-of-state
firefighters. Interested volunteers please
contact Thomas L. Markley, WASGIKH,
17400 Vallcy Blvd., No. 70, Fontana, CA
92335 or tel. T14-350-2194.

(ST congratulates . . .

[} Stuart Meyver, W2GHK, who was
recently elected President of the Institute
of Electrical and Electronic Engincers
Vehicular Technology Society.

Japan (24), Australia (9) and New
Zealand (1). The remaining 58 contacts in-
cluded all contiguous U.S, call areas,

A second series of tests was carried out
after the vertical-V elements had been
shortened to 8.9 ft (2.7 m) for CB opera-
tion. CB tests, using a Radio Shack ssb
rig, were conducted as a simple means of
evaluating the major polarization mode of
the antenna. Several local CB operators
used quad antennas that teatured instan-
faneous selection of either horizontal or
vertical polarization. Tests indicated that
the ¥V was about 12 dB stronger when
horizontal polarization was selected by
the other operator. This suggests that a
significant element of vertical polarization
was produced by the V. Thus, the vertical-
Y offers a reasonably good compromise
between quasi-omni-directional radiation
and bipolarization performance, .

There seems  little doubt that the
vertical-V is an excellent performer. Con-
struction ol single-element monoband
sersions for operation from 14 to 30 MHz
{or higher) is certainly feasible. Multiband
operation should be relatively easy to
achieve by making use of various concepts
Jdeveloped over the years for conventional
dipoies and verticals. A more intriguing
thought, however, would involve ap-
propriate modifications for producing a
vertical-V heam antenna, As a starting
point, T would suggest using conventional
element spdcing parameters developed for
hovizontal Yagi arrays. Input impedance,
however, will probably be lower than for
the equivalent Yagi. The advantages of in-
creased effective height, shorter turaning
radius, reduction of adverse hoom and
tower ineractions on beam performance,
and the potential for increased handwidth
should be sufficient to justify further ex-
perimentation. HEFET
Noles

Jasik, dnrenng Engineering Hardbook, McGraw-
Hill, 1961,

‘King, The Fheory of Linear Aniennas, Harvird
University Press, 1936,

Wells, The Quadrane Aerial, |
1944, Part HI, Yol 91, p. 182,

‘Kraus, Antennas, McGraw-Hill, 1950,
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Soma participants in the ARRL-sponsorad |IEEE
SOUTHCON/BT professional program (Session
158) in Atlanta, Georgia, were, left to right, Dr.
Ulrich Rhode, DJ2LR: Bill Allen; Marian Ander-
soh, WB1FSB; Doug DeMaw, W1FB: and Tom
Hayes. For turther details see April 1981 Q5T,
page 39, (ohote courtesy WIFB)




* Basic Amateur Radio

Which Antenna to Use*

Many beginners ask the ARRL staff,
“What'’s the best antenna | can put up?”’
Well, there is no “‘best’” antenna,

but here are some pointers for the

newcomer.

By Doug DeMaw,* W1FB

£i

our dAntenne Book and the
Handbook confuse me. They don’t tell me
which antenna works best,”” Statements
like that are common in letters sent to
ARRL Hq. by new amateurs, and under-
standably so. But, it's a question that has
1o specitic answer because of the many
factors that must be considered when
waking a choice. Generally, the criteria
are based on usable property, economius,
materiais available, operating frequency,
attitudes  of  netghbors, desired com-
munications distance {local or DX) und
restrictions and zoning ordinances, All of
the foregoing must be considered when
sefecting an antenna for amateur use, In
order to avoid being long-winded in this
discussion, let™s assume that the following
conditions  prevail; no restrictions, no
problems with neighbors, the house is an
a standard ity lot, the materialy ure
available locally and we want to work DX
amdl close-in stations., This is a typical
scenatio for & new radio amateur, and we
wilt key our-discussion to this setting of
the stage.

Some Basic Requirements

fn order tor any antenna to perlform to
the best ol its capability it must be as high
in the air as possible, and preferably 1/2
wavelength or greater above ground at the
vhosen operating frequency. Thus, tor
wperation in the 40-meter Novice band

*Seniar Technical Editor
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{7.1 MH?7), our atitenna should be 69 feet
{21 m) or more above ground. This can he
approximated by dividing 492 hy the fre-
quency in MHz, or 492/f(MHz), which
provides the height in feet, If our 40-meter
dipole were only 30 feet (9 m) ahove
ground, it would still work okay, but it
would be less useful for DXing, This
would be caused hy the angle of radiation
being higher at reduced antenna heights.
We can understand this phenomenon by
referring to Fig, 1. The vutgoing wave
from an antenna strikes the ionosphere
abliquely and reflects back to earth. This
might be compared to 4 pool shot, where
the ball is banked. Therefore, the lower
the radiation angle in degrees, the greater
distance the hall or signal will travel,

F LAYER .

HOWR ™

Fig, 1 — Ilustration of how radio waves are
retlected trom the ionosphere. The iow ragia-
tion angle is preferred tor long-distance com.
munications. if high-angle radiation (dashed
linesi prevails, the skip distance wili be rmuch
shorter,

THE ANTENNA

Under some conditions of propagation
the signal may take two hops (double-hop
skiph, and the distance covered will be
even greater. The radiation angle will,
however, still  determine the actual
distance of the communication, Uhe angle
of radiatton is shown in simple form ver-
sus anienna height in Fig, 2 at B and (2,
We can see from the foregoing discus-
sjon that an antenna which iy refatively
close to the ground can work in our favor
tor short-haul contacts. The higher radia-
tion angles will return the signal to earth
much closet to the transmitiing station
than in the case of DX work, and local
contacty out to a few hundred miles will
be enhanced by virtve of our stronger
signals. When antennas are very high
above ground {one wavelength or more) it
1s not uncommon to have **dead zones™ a
few hundred miles from the transmitter;
hut, at great distances the signal will he
much louder than when the transmitting
antenna s close to the sround. Some
operators have identical antennas for a
given band, with one close to the ground
and the other quite high up. The antennas
are then chosen for the desired com-
munications distance versus hand condi-
tions at a given time. This discussion ap-
plies wnly to high-frequency communica-
tions. At vhf and higher the antennas
should be as high above ground as possi-
ble tor fine-af-sight work, In other words,
our discussion deals mainiy with ignals
that are reflected from the ionosphere.
The height of an hf antenna has an ef-
tect alse on the rediation resistance, pac-



ticularly with respect to horizontal
dipoles. This effect is shown graphically in
Fig. 3. For a typical amateur hf-band
antenna  instaflation, however, the
mismatch will not pose a problem of great
consequence unless the feed line is quite
long {more than 100 fect or 30.5 m). The
longer the feed line {especially coaxial
cable), the greater the josses in the line,
These losses increase as the operating fre-
quency is made higher, For example, if
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Fig. 2 — If we could nise abave our dipole
antenna and observe the radiation, we would
see the fiqure-8 pattern at A. This would be
seen if the horizontal dipole was 1/2
wavelength or greater above ground. The lobes
are off the broadside of the dipcle. At B we
can see the effact of having the dipole only 1/4
wavelength above ground. There is no apparent
directivily, and the radiation angle is vary high.
At a height ot 1/2 wavelength {C), the dipole ex-
hibits two major lobes and has a much lawer
radiation angle (desired for DX work).

the feeder caused a 3-dB loss of the of
energy and the transmitter was putting out
50 watts, there would be only 25 watts of
power delivered to the antenna. There
would be a similar loss during receive. A
3-dB loss is one half an S unit (if they are
accurate). The smaller the diameter of the
coaxial cable, the greater the losses per
foot. For this reason we should try to use
RG-8/U or RG-11/U rather than RG-
58700 or RG-59/1] types of cable at the
higher frequencies. Surplus coaxial cable
should be avoided, for aging causes cout-
tamination of the dielectric material and
makes the cable very lossy. It is wise to
start with new cable and replace it every
few vears.

We should strive to keep the radiating
portions ot our antenna well removed
from irees, power lines, phone wires,
downspouts or other conductive objects,
Close progimity will cause distortion aof
the radiation pattern and absorption of
the signal energy, which will make our
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Fig. 3 — The radiation resistance of the anten-
na feed paint vartes with the etfective height
above ground. Here we see the effects of
height for a dipole at vartous elevations above
a theoretically perfect ground. At a helght of
112 wavelength the antenna can be matched
nicely with 72-ohm ieed line.

antenna less effective than it might be
otherwise, Metallic objects that are close
to the antenna {a few feet or less) can
detune the antenna and cause a mismatch
at the feed point. From all of the fore-
poing we can extract a basic rule: keep the
antenna as high and as in the clear as
possible.

Wire Antennas are Easy

Not many amateurs are willing to invest

in towers, rotators and beam antennas at
the beginning. We can apply the “*crawl
before walking”  concept, and obtain
aood results with wire types of antennas.
Plenty of DX has been worked with sim-
ple antennas, so let’s see what options are
open to us.
Random-Length Wires: f\ random length
of wire can be used to cxplore the hf
hands, but it represents the least effective
of the wire antennas unless it is erected
high and has vconsiderable lepgth [1/4
wavelength  or  greater, derived from
234/f(MHz), which yields the approxi-
mate length in feet]. Long spans of wire
do not constitute a ““long-wire antenna,”
although they are called that rather fre-
quently. A classical long wire is 1
wavelength or more in electrical dimen-
sion.

The ‘“‘random’’ antenna is one that is
strung from a point near the ham station
{0 some supporting structure a convenient
distance away. 1t will exhibit a variety of
feed impedances over the range of hf
amateur bands. If it approaches a
 /d-wavelength condition (or odd multi-
ple therepf), the impedance will be low —
probably between 15 and 100 ohms,
depending ¢n a variety of factors, But, at
other frequencies it may be close to 1/2
wavelength or multiple of that electrical
length. This being the case, the feed im-
pedance will be very high — 1000 ohms or
more, If we are to provide an impedance
match between our 50-ohm transmit-
ter/receiver combination and the end of
the antenna, it will be necessary to use an
antenna-matching device (Transimnatch,
antenna coupler or antenna tuner, as they
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Fig. 4 — Method for using & random-length antenna tor multiband aperation. The wire is matched
io the transmitter by means of a coil and capacitor network (Transmateh). Proper tuning of the
network is determined by observing an SWR indicator and adjusting the network for minimum in-

dicated SWR.
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are called). This will enable us to change
hands and maintain maximum power
transfer to the antenna, which will happen
when a matched condition exists. Our
SWR indicator will show a ratio of 1:1
when the tuner is adjusted correctly, A
setup of this kind s shown in Fig, 4.
The shortcoming of this type of anten-
na system is that rf energy can easily ap-
pear on the station gquipment, A “*hot’
key, microphone or transceiver panel will
be noted, Also. unwanted rf energy can
get into the kever or the rig and raise
havoc. This is most apt to occur when the
antenna operates ciose to a half wave-
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Fig. 8 — Examples of simpie but eftective wire
antennas. A horizontal dipole is shown at A,
The legs can be drooped to form an “inverted
V" as seen at B, A sloping dipole (sloper) is il-
lustrated at G, The feed line should come away
from the stoper at 90° far best resuf!s, It the
supparting mast is metal, there will be some
directivity 1n the direction ot the siope. The
antennas at B and C provide vertical polariza-
tion and are predominantly omnidirectional it
they are supported on a non-metallic mast,
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length or multiple thereof, When the feed
impedance is low, f will probably be ab-
seat on the station equipment. In cither
case, a short earth ground is necessary to
minimize the hot-chassis problem. The
shield braid from a discarded piece of
coaxial cable will serve nicely as a ground
conductor. Tt should be as short and direct
as possible, running from the chassis of
the rig and antenna matcher to a cold-
water pipe and/or pipe driven into the
ground just outside the shack, Ham
shacks that are on the second or third
floor of a dwelling are notorious for ex-

hibiting the hot-chassis syndrome. This is

because it is difficult to effect a good
earth ground from so high up. Sometimes
174 wavelength of wire can be laid around
the baseboards of the room to serve as a
counterpoise ground, and often it will pre-
vent rf from getting on the station equip-
ment.

End-fed Hertz antennas, and some ¢nd-
fed Zepp antennas, create similar prob-
lems with stray rf energy, owing to their
relatively high feed impedances (high rf-
voltage point}). When this problem can’t
be solved, it is wise to use a coaxial-cable
feed system with an appropriate low-
impedance antenna, such as a dipole or
doublet.

Dipole Antennas: The mnost common of
the beginner antennas is the standard half-
wavelength dipole. it is fed at the center
by means of low-impedance line, such as
coaxial cable, TV Twinlead or open-wire
feeders, Some amateurs have even used
plastic zip cord (ac line cord) with con-
siderable success! The dipole can be

erected horizontally, as a “*sloper’® or as
an “‘inverted V.>* The latter was derived
from the Quadrant antenna which was
used in the early days of radio. Fig, 5 il-
lustrates the various formats for a dipole
antenna.

Dipoles are bidirectional (figure-8 pat-
tern) off the broad side of the antenna,
but only when the dipole is [/2 wave-
length or more above ground. The closer
the antenna is to the earth, the less diree-
tional it becomes and the higher the radia-
tion angle will be (Fig. 2). The sloper and
inverted-V configurations produce essen-
tially wvertical polarization, which is ex-
vellent for ground-wave and DX contacts.
The sioper, if not mounted on a metallic
support, will be omnidirectional in
response, as will the inverted V., If either
aittenna is supported on a steel mast or
tower, there will be some directivity (not
gain) in the direction of the wire slope.

The advantage of the dipole antenna is
its simplicity. ‘The disadvantage is its
stngle-band performance (unless tuned
feeders and a Transmatch are used to pro-
vide multiband operation, as in Fig. 6).
The length of a dipoie in feer is deter-
mined from 468/f(MHz), Hence, a dipole
for 3.7 MHz would be 126 feet, 6 inches
{38.5 m) long. Some final adjustment of
the ley lengths is usually done to bring the
VSWR as close to 1:1 as possible, This van
be achieved by inserting a VSWR in-
dicator (sometimes called a “*bridge’") in
the coaxial feed line at a convenient point,
then cutting or adding wire in equal
amounts to the ends of the dipole until the
lowest retlected voltage is noted on the in-
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the overall systemn will ba more etficient with this styte of Transmatch,



dicator. This will usually be a value less
than 2:1, in terms of the forward/
reflected voltage ratio respective to a half-
wavelength dipole that is fed with coaxial
cable.

All antennas have a specific useful
bandwidth. ipoles are no exception. The
lower the operating frequency, the nar-
rower the antenna bandwidth owver a
specificd 'VSWR range. Therefore, the
antenna should be optimized for the part
of the band we use the most. Novices
should tune the antenna for the center of
the Novice band when using coaxial-cable
feed line, At 80 and 40 meters the band-
width will be especially narrow between
the 2:1 VSWR points (Fig. 7), with 100
kHz being typical on 8 meters, and 200
kHz an average expectation on 40 meters.
For this reason it is common to hear an
amateur say, ‘I don’t work ¥0-meter cw
because my dipole is cut for the ssb por-
tion of the band.”” In such cases the anten-
na won't load (accept power) because of
the high VSWR in the opposite end of the
hand, A Transmatch could be utilized to
disguise the SWR condition, and fair per-
formance would resuit. But, the mis-
matched condition at the dipole feed point
could not be remedied by that means. A
Transmatch merely effects & match be-
tween the transmitter and the station end
of the feed ling — this is important to
remember. If it were connected between
the antenna feed point and the feed line, it
could correct the mismatch, but this
would be impractical.

Multiband Operation
In Fig. 6A we have what is called a

multiband inverted-V antenna. [t could
just as well be & horizontal dipole if the

builder preferred that format. Balanced
apen-wire ar  TV¥-ribbon feeders are
specificd,  The  open-wire  line iy

preferable, because the losses will be lower
than with TV ribbon, Fhe overadl length
of  the dipole is  determined by
J68/1{MHz) at  the lowest intended
operating freguency, it is dimensioned
fur use on 80 meters, operation will be
possihle from 80 through 10 meters by
using a balun (balanced to unbalanced)
transformer and & Transmatch, as il-
lustrated.  Some  Transmatches come
equipped with a built-in balun, which is
included for use with balanced fecders.

A more effective method for matching
the transmitter to a balanced feeder
system is shown in Fig. 6B. In this exam-
ple the feeders are brought to the
opurating position and tapped on LE of
the matching betwork, The length of L1
teffective inductance) must be changed
fur vach band of operation, and this is
possible by means of a switch or clip
leads, The feeder tap points on L1 must
also be changed in aveordance with the
band of operation. The B, F, Johnson
Matchboxes were based on this kind of
matching network.

: 30 T
IS Wy
: ;20 —_\Zfz

§ 175 f'\ / —
I e A
1.2;5_ \_/

10 L. "

35 3.6 Az 3.8 3.9 4.0
£ (MHz}

Fig. 7 — Typical SWR curve for an 80-meter
dipole with coaxiai-cable feed. The antenna
should accept the transmitter power quite well
when the SWR is less than 2:1 (3650 to 3750
kHz in this example). The bandwidth of an
80-meter dipole may be greater than that in-
dicated here, depending an how it is built.

The shortcoming of a multiband dipele
is its  declining performance as the
opcrating  frequency is  increased:  an
R0-meter antenna of this tvpe will perform
rather well on 80 and 40 meters. [t will
give fair resulis on 20 meters, and rmay
vield mediogre performance on 15 and 10
meters in terms of DX work, However,
the multiband inverted Vis a very popular
all-around antenna despite the com-
promises, Once erected, it need not he
trimmed. The Transmatch will compen-
sate for the SWR *“seen™ by the transmit-
ter.

The tuncd-feeder concept can be ap-
plied to the antennas tn Fig. 5 as well, The
classic pame for a straight dipole with
tuned feeders s the “Center-Fed Zepp.”
The inverted-¥Y format is preferred by
inany because it reguires only one sup-
port, is essentially omnidirectional and is
vertically polarized. The center shoudd be
crected as high as possible above ground
fur best resulits.

Whai Kind of Wire is Best?

There is confusion among beginners
about what kind of wire is suitable tor the
radiator of an antenna. Some have askoed,
“Can 1 use wire that has plastic insula-
tion?"’ Oithers have wondered, **What size
wire must 1 use?’” In both cases there is no
particular answer, Bare wire and insulated
wire both work line in the range from 1.8
ta 30 MHz. The insulatton will not
degrade the radiation of the antenna. The
wire size can be the largest you can ac-

nquire or afford. Generally, 12-, i4- or
l6-gauge sizes are used. But, very fine

wire, such as nos, 20 through 26, is
satisfactory it there is not too much stress
on the legs of the antenna, The smaller
wire will break easily in wind and ice, and
this must be considered when making a
choice.
Hard-drawn

copper or Copperweld

wire is the most rugged, and is not subject
to stretching with stress versus time. No.

2 or 14 plastic-coated house wiring is ex-
cellent for dipole antennas. if it is
available. Stranded copper works just as
well as solid copper for amateur antennas.
Some amategurs use insulated hookup wire
and report good results. The primary con-
sideration is that we use strong enough
wire 1o ensure that the antenna stays dloft
onee it is erected.

The end insulators can be made from
any good grade of material such as giass,
plastic or phenolic. If you don’t want to
buy insulators, you can make themw from
pieces of glass-epoxy pc board (copper
removed) or Plexiglas, Some amateurs
have used the white, plastic six-pack re-
tainers as strong insulators. Others report
fine results with plastic clothespins and
hair cutlers. The c¢enter insulators for
dipoles can be fashioned from Plexiglas or
simmilar material. Always be sure to seal
the open end of the coax cable with epoxy
cement or Silastic compound to keep the
dirt and moisture from entering the cable.

Homemade open-wire line can he buiit
casily. The Hne spacing and wire size
aren't important for a muitiband dipole.
A pood compromise is to use no. 16 wire
for the two conductors, spaced 3 to 4
inches apart. The spacers can be made
from plastic clothespins, hair curlers or
even a 1/4-inch (6-mm) diameter wooden
dowel rod that has been boiled in paraffin
wax. We must be innovative if we are to
save monev!

Trap Dipoles
*Can't T use 4 trap dipole?” Sure, if
you don't mind buying a commercial
product. But, & homemade trap dipole is
hard to design and to tune i one is a
heginner to radio, so the commercial
product might be the hest to consider.

A trap dipole permits multithand opera-
tion without a Transmatch. It uses a
coaxtal feed line which can be connected
directly to the transmitter and receiver. It
can be erected as shown in Fig, 5. The
trade-oft is in performance. The band-
width will be narrower than with a full-
size dipole, and there will be some losses
in the traps. Howsver, in an actual on-the-
air situation it may be hard to tell the dif-
ference between a trap dipole and a single-
band, full-size one, Nearly all multiband
antennas represent a compromise between
convenience and performance.

The best plan is to {ry various antennas
and learn which one will work best for
you, ldentical antennas often yield Jif-
ferent results at separate focations. This is
because of the terrain, conductivity of the
earth below the antenna and other fac-
tars, [t won’t take long to determine how
effective your antenna is, once you start
contacting stations near and tar, If the
performance is dismal, try another style of
antenna. Ezpenment:ng fe part of what
Amateur Radio is all about!
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Computer Control of the

IC-255A

Ready for the computer age in Amateur Radio? It won’t be
long before many hams tie their computers to their radios.
Here is an example of what we may all be doing onhe

of these days.

By Curt Terwilliger,* KIBJ

If you want unlimited scanning ahility,
ol 4 chance to try spread spectrum tech-
miques, of gven an automated logger,
build this simple interface and vonnect
your ICOM  1C-255A  2-meter fm
transceiver  to your computer,  No
modifications to the rig are required —
iust plug the interface inta the aveessory
sovket on the rear apron! The interface
lets your computer sct the frequency,
check the squelch, read the frequency and
activate the PTT line — all from one
parallel input port and ane parallel output
port, And 1f you add a modem or TU, vou
have an automated ASCIHI station.

Inside the 1C-255A

The seuret of the 1C-255A versatility is
its internal microcomputer, The tuning,
offset and frequency memory of the radio
are contralfed by information that its in-
ternal central processing unit (CPU) gives
the syathesizer. Normally, this informa-
tion is read from the front panel knohs
and switches, but ICOM also provided Tor
a reinote data input from the aceessory
socket, The CPU periodically scans the
sacket to see if a remote control device is
active, and then reads or writes data as re-

#1328 Balboa Ave., Burlingame, GA 94010

guested. The program that is stored in its
CPU specifies the exact timing formai for
data exchanges. [ obtained a timing sketch
by writing to the fuctory; unfortunately,
the cxplanatory notes were in fapanese!
However, Mr, Don Specht of 1COM pro-
vided a most helpful translation, Anyway,
computer signals are an  international
language.

‘The message format is shown in Fig. 1.
The first character transmitted is the
destination address. The possible destina-
tions are 435 MHz, 144 MHz, 50 MHz ht
and Idle. These are represented by
numbers 1} through 15 (hexadecimal B
through ). Becausce the destination in this
case i the 1C-255A, the address is [2
(Cg). The rig responds with its address as
acknowledgment, Then four digits of data
are transferred, most significant first.
These are  vequivalent to the  digits
displayed in the LED readout on the front
panel. The remote interface may read or
write vach digit as desired. For example, if
the remote interface were to set the fre-
quency to 147.360 MHz, it would write 7 3
6 0 after the address exchange. If it were
to verify the frequency it would read the
four digits after the address exchange.

Control Signals
The three signuls that control data

- \
by DESTINATION Y AGKNOWLEDGED by
gy RANDRERS ROBAESS Dl

Wu-hiHz 1Kz fhH2
BIEiT DIy (28]

!
i FHOM TOHIEROM
Hles RIG RIS

MESSAGE FORMAT

[l eal] TOHROM (L]
HiG RIG HiGa

Fig. 1 — Message kermat required by the 1C-255A internaj CPU.

0 oS-

transfer are DAFA HUY CONTROL (DBO),
REMOTE (RT) and NOT DATA YALID (1),
DBC controls the Jirection of data
transfer; a high level signals data from
remote to the rig. To send an address, the
data bus is loaded, DBC is raised and then

........ v s s
DATA x e Y
BLSG DESTINATION ANDRESS
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Fig. 2 — Timing diagrams tor 1G-255Afinterface
data exchange: at A, address transrmugsion; at
B, data sent from intertace to 3-255A and at
G, data sent from {C-255A to interface.
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DBC is lowered. This procedare is shown
in Fig, 2A.

transter of subsequent data. The remote
interface writes a digit by raising DBC and
placing data on the bus. [t then raises RT
to signal data availability, The rig lowers
DV to indicate it is reacding the data. The
remaote interface lowers RT to signal the
indicate readiness for a new digit. This se-
guence is shown in Fig. 2B.

The remote interface reads a digit by
towering DBC and raising RT. The rig
places the digit on the bus and then lowers
B¥. The interface reads the digit and
fowers RT. The rig then raises GV, This se-
quence is shown in Fig, 2C, This type uf

“handshake’ allows the slowest device to
control the transfer, whether it is the rig
or the remote interface. Thus we needn't
worry about the type of computer used
for remote contral,

The Conirel Circuit

The contral ¢ircuit basically shifts logic
signals between CMOS levels (for the
ICOM) and TTL (for the computer). The
four data bus signals are fed to the input
port through 4049 CMOS inverters. Qut-
put signais to the data bus are enabled by
the DBC line, When DBC is high, the four
AND gates pass output port data through
two inverters and a series diode to the data
bus. The series diode allows the inverter
cutput to pull up but neot to pult dowu,

The resistors to ground (both on the inter-
face and inside the rig) form a passive
pulldown. A similar output stage is used
inside the rig. It is set to 4 low state when
DBC is high, allowing the inferface to
control the data bus without any in-
terference.

When DBC is low, the interface data is
set to all zeroes, and the data deivers in the
rig are enabled. The rig van pull any line
up if desired or let the lines sink low
through the pull down resistors, The
diodes in the output lines of the interface
prevent its inverters from shorting the
data bus to ground,
pull down. 1t is shunted by a pulldown
tesistor, which makeys it inconvenient to

Table 1
Program Listing for IC-255A SCAN

5 REM THIS 18 CROMEMCO 32K STRUCTURED BASIC 920 REM by 140008 kHz PLUS FREQ F
10 PRINT“ICOM SUPER SCAN™ %3¢ GOSUB TXADR
20 PRINT 34 GOSUB IRCY
39 iz 950 REM FIRST DIGIT
49 INPUT“ENTER $GAN FREG. IN HERTZ @ TO TERMINATE) =" ) 98¢ A< INTIFAGO® : GOSUB {SEND
5¢ IF Fily=¢ THEN GOTO SCANA 470 E = E-A* 1000
& FLAG =@ asl AEM SECOND DIGIT
B IFIF{IE> = 14380¢.9) AND F()< = 1481950 THEN FLAG = 1<k A= INTIF/B0) | GOSUB ISEND
7t IF NOT FLAG THEN PRINT “OUT OF RANGE.” : GOTO 40 180¢ F=F-A<108
80 t=f41 18149 REM THIRD DIGIT
[T} GOTO 48 1020 A= INTIFI$) : GOSUB ISEND
100 *SCANT 1030 Exf At
Al REM SCAN ROUTINE 1040 REM LAST DIGIT
120 LASTI= =1 1050 A INTIF) : GOSUS ISEND
139 FOR =1 TO LASTI 1060 RETURN
149 F = Fliy— 140000.0 1878 ~TXADR
145 NOBSC 1980 REM TXADR SEND THE 144 MHz 1D TO THE ICOM
154, GOSUB SET'FREQ 1090 OUT 209,128 + 12 : REM SET DRC AND SEND §CH
154 ESC 1@ COUNT =32 - GOSUB DELAY
185 COUNT = 125 Mg QUT 208.12
156 GOSUB DELAY 112§ COUNT = 18 : GOSUB DELAY
169 GOSUS LISTEN 1130 RETURN
179 IF NOT ACTIVE THEN GOTO S5200 1149 =+ RCV
175 DCOUNT =49 1150 HEM IRCY READS A BYTE FROM THE ICOM
189 GOSUB LISTEN 150 OUT 208,16 : REM BIT 4 IS RT
199 IF NOT ACTIVE THEN DCOUNT = DGQUNT +1 1170 J = INPRER
200 IF DCOUNT = 1§ THEN GOTO SS2i9 : REM NEXT CHANNEL 1189 IF <128 THEN GOTO 1179
219 IF ACTIVE THEN DCOUNT =0 1190 J = BINAND(J,15)
229 GOTO 186 1200 B}
230 “SS200 1210 COUT 2000
244 REM NEXT SCAN VALUE 1224 J = INPRGY
250 NEXT | 123¢ IF J>=128 THEN GOTO 1220
264 GOTO 138 1249 RETURN
T REM iCOM DRIVERS 1250 *| SEND
9 REM 1260 REM ISEND TRANSMITS A BYTE TO THE ICOM
729 HEM THIS IS AN SBASIC VERSION OF THE ICOM DRIVERS 1270 OUT 208,128 + A : BEM FIRST SIGNAL WITH DBC
730 AEM WHIGH CONSISTS OF READ AND WRITE ROUTINES 128 COUNT =18 ; GOSUB DELAY
749 AEM WHIGH ARE CALLED FROM SBASIC BY GOSUSBS. 1296 OUT 206,128 + 16 + A : REM ADD AT
750 SHEAD'FREQ 300 J=INPERIG
76 REM READ'FREGQ RETURNS THE FREQUENCY IN A BYTE 1316 IF J< 128 THEN GOTO 1360 . REM WAIT FOR DV
779 REM RANGING FROM 3800 TO S#on 1320 QUT 2004
789 GOSUB TXADR 1339 J= INPRGR
) GOSUB IRCY 1340 IF J» = 128 THEN GOTO 1330
a0 HEM GET FIRST DIGIT 1350 RETURN
819 GOSUB (RGV @ F = A%1000 1360 DELAY
axp HEM SECOND DIGIT 1370 REM ABOUT 2 MILLISECOND PER COUNT
830  GOSUBIRCY : F=F + A0 1380 FOR G=1 70 COUNT
849 HAEM GET THIRD DIGIT 1390 NEXT G
850  GOSUBIRCY - F=F + A1) 149%  RETURN
BB AEM GET LAST DIGIT 141§ *LISTEN
BY9)  GOSUB IRCV:f=F+A 1424 REM RETURNS ACTIVE = 1 IF SOUELCH BROKEN
889  HEM FINISHED 1439 MASK = BINAND(INP(20@),64) : REM BIT 6 IS SQUELGH
a9 RETURN 444 AGTIVE = NOT MASK
afg  *SETFREQ 1450 RETURN
919 AEM SET FREQ SETS THE ICOM TO THE FREQ SPECIFIED
32 15T o
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drive a CMOS input, Therefore, a discrete
transistor is used; this extra inversion
causes the input port to read DV (active
tiigh) rather than DV (active low),

The circuit in Fig. 3 can be connected to
any parallel port with latched output data.
Seven output bits and six input bits are re-
quired. The output bits arc active high

while the input bits are active low: the in-

THADA ISEND
SET DBC BET DBG
SEND ADDRESS SEND DATA
e 1100 199 DDDD
HESET DBC SE1 RT
e 1148 11 DDDD

put bits may be complemented in software
or hy an inverting input port. A suggested
circuit for an S-100 parallel port is shown
in Fig. 4. This circuit was used in a
Cromemco machine to develop the soft-
ware to be described.

Some Software Examples

The BASIC program in Table 1 is a
fean demonstration program of a [0-channel
scan routine. The scan stops on an active

REVURN

RESET
BBC BRI
26¢@ DDoD

channel and resumes about three seconds
after activity stops. One advantage of hav-
ing a large number of scan entries is
weighting the scan sequence. For exam-
ple, suppose you wanted to monitor the
club repeater on frequency A, and you
also wanted to check the simplex frequen-
cies B and C ocecasionally. The scan se-
N quence might then be AAAABAAAAC to
! monitor A 80% of the time and B and C
10% each.

This program is made up of three fun-

AETURN

damental subroutines:. transmit address,
receive data and send data. Using these it
is possible to then write elaborate pro-
grams. Flowcharts for these subroutines
are shown in Fig, 5, With these few bytes
of software, some very trivial outboard
hardware and a littie imagination, you will
he bringing your shack into the computer
age. A couple of more pieces of equip-
ment and vou have an automated ASCII

HETURN

Fig. 5 — Flowcharts for subroutines used to make up various programs.

station. Packet or spread spectrum,
anyone? T3

Strays

(ST congratulates . . .

I'} Graham MaclLachlan, VEIHDU, of
Willowdale, Ontario, who despite having
suffered a stroke, was “*determined not to
let that stroke deprive me of a useful
fite,” Maclachlan organized and main-
tains @ stroke-unit fund for the Sun-
nybrook Maedical Centre in Toronto,
works dedicatedly for the Ontario Heart
Foundation and still finds time for his
hobby, Amateur Radio,

iJ Margaret (WBBCLG) and  Sam
(WBRENRY Noblet of Middletown, Ohio,
who recently were honored with a *‘Ham
of the Year Award’ by the Dial Radio
Club for their services to Amateur Radio.

Members of the Livonia {Michigan) Amateur Radico Club prepare for a test run of their vertical
[DXpeditton, Operation Skylark, to be held at 10,000 #t over Livonia on Sunday, May 24, an 146,58
MHz simplex. Deciding that the anly unexplared regions left were up, the ¢lub christened this to
be the first Aerpedition. All 2-meter hand-held operators are encouraged to participate in this QRP
OX adventure. Contacts will be limited to those using 5 watts or iess. Could this be amateurs® "'A
small step for man . . .?" (phofo courtesy Harry G. Wayne, W8RYH}

FY Y. . Y . ¥ -




General-Coverage Reception
with the Drake R-4C Receiver

This rf injection. gencrator is designed
as a weneral coverage receiving adapter for
use with the Drake R-4C receiver and may
alsu be used with the K-4B sceries, The out-
put of the generator is connected to an
unused auxiliary crystal sacket at the rear
of the recetver chassis and provides the of
voltage required to permit reception on
frequencies between 1.5 and 30 MH..
Operation between 5 and 6 MH7 is qor
recommended because of the i1 arrapge-
ment of the reeviver, If &l new parts are
used for construction of the unit, the total
cost of this project should not exceed $40.
The hasic design may he altered as te-
quired o be used with other types of
FUCRIVETS,
The Circuit

An injection frequency hetween 12.6
and 40.6 MHz with an amplitude of ap-
progimately 1.3 volts is required at the
auwxifiary crystat socket. Injection frequen-
vies needed for specitic recetving frequen-
vies are shown in Table 2-1 of the R-4C
manual, and the presclector settings may
he found in Fig, 3-2.

The generator circuitry is shown in Fig.
1. It consists of a  hand-switched,
grounded-drain Colpitts oscillator cou-
pled to a source follower to provide 1sola-
tion from the R-4C, Band switch S!
selects coils L1 and L2 for oscillator fre-

*1327 Grayston Ave., Huntington, IN 46750

24 "m0

With this low-cost adapter,
you now can enjoy the

full capabilities of the
R-4C. The basic idea is
adaptable to other such
receiver types as well.

By Robert H. Luetzow,* K9ZLU

The orystal calibrator may be seen at the isft of the photo, with the power supply companents ar-
ranged along the top of the pe board. Phonoe jacks, inounted on the rear panel, ara usad for the
antenna inputioutput and rf output connections. The supply valtage lines and ground strap pass
through a grommet and are secured by a cable clamp aliached to the iear panel,
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Fig. 1 - Schematic diagram of the rf injection generator All resistors are t/4-watt types, 10% tolerance,

G1 — 20 pF silver mica, 100 V.

C2 = 0.5-100 pF air variable.

C3, G5 — 12 pF silver mica, 100 V.

C4 — 30 pF silver mica, 100 V.,

G6 — 39 pF silver mica, 100 V.

7, G8, G9, G14 — 0.01 uF disc ceramic, 50 V.
G10 — 220 uF. 16:V electrolytic.

G11, G12 — 0.001 uF disc cetamic, 50 V,

quencies of 21 to 43 MHz or 12 to 22
MHz, respectively, Approximately 1.6
volts at 12.6 MH7z and 1.3 volis at 40 MHz
i« availuble from the generator when it is
vonnected  to the receiver. A crystal
calibrator (U1) uses a guad NOR gate
CMOS IC to penerate a4 goosd, clean
calibration signal for use hetween | and 30
MHz. 52, the caltbrator oncOrFr switch, 1s
wired to supply the calibrating signal to
the R-4C antenna circuit when  the
calibrator is turned on, and connect the
receiving antenna 10 the circuit when the
calibrator is off,

Generator Construction
The most stringent construction re-

guirement of the gencrator i the
mechanical rigidity required to secure

13 — &0 pF compression trimmer.

G158 — 22 uF, 25V elecirolyhic.

D1 — 12V, 1-°W Zener dinde,

J1-J3, Incl. — Phono jacks.

L1 — Adjustable 0.5-0.7 .H, slug-tuned
phenalic torm, ¢ mount, 1/4-in. (8 mm) dia,
7 turns no. 24 enam. (see text)

L2 — Adjustabie 1.5-2.6 uH, sarme form as 1.1,

oseillator stability, All components are
mounted on a pe board: the vverlay is
shown in Fig. 2. An [ shaped shicld
encloses the tunable generator circuitry. It
s fashioned from pieces of single-sided pe
board and connected to the main board by
means of short lengths of bare wire. These
wires (soldered to the capper foil of the
shield piceesy) arc passed through small
holes in the main pe board (not evident in
the pe layout) and soldered to the ground
foil of the main boaed,

2, the tuning capacitor, is secured to
the main pc board by means of an |
shaped bracket made from sandwiched
pieces of circuit board material. This
bracket is mounted so it will align the
tuning capacitor shaft with the vernier dial
mechanism mounted on the front panel,

12 turns no. 24 enam, ‘

CH, Q¢ — N-channel, dual-gate MOSFET,
12,000 ymhas, ECG222 or equivaient.

Si — Spdt slide switch {see text),

52 — Dpdi slide switch.

53 — Spdt slide switch. '

U1 — Quad NOR gate, MC140018 or equivalent.

¥Yi — 1-MHz crystal. HC-6/U holder.

The vernier mechanism was removed from
a readily available 8:1 reduction drive dial
assembly (Calectro E2-744).+ A piece of
cledr plastic, salvaged from an electronic
parts package, is used as dial pointer, It
the construction described is followed
closely, the dial lavout shown in Fig. 3 can
be used. Any change in parts values in the
VFQ circuitry will cause a corresponding
change in the tuning dial layout. The
markings are used only to locate the cor-
rect calibration signal. If you wish to
make vour own dial iayout, do so only
after the generator has been completed
and installed in the cabinet with the cover

t[Editor's Note: Various types of reduction
drives are available from Radiokit, Box 411,
Greenville, NH 03048.]
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in place. A shadow front 3 x 5§ ® d-inch
(76 % 127 X 102-mm) metal box (Calec-
tro H4-746) was used tor the unit shown
in the photographs.

The band switch s made from a slide
switch {mounted on the main pe board)
that has a piece of unclad circnit board
miaterial notched to fit the switch actuator
and vpoxied to it. This arrangement

results in a push-pull switch thar is ac-
tivated by the extension arm through an
«longated slot in the front panel. The coil
forms used for L1 and L2 are 1/4-inch
{6.4 min} slug-tuned pc-mount units from
a Radio Shack assortment.

This receiving adapter is desizned (o use
the + 14 V supply available at the R-4C
ACCESSORY socket, It has been observed

T 524

TO 83

+ 14y

CALIBRATOR OUTPUT
T 528

W = WIRE JUMPER

Fig. 2 — Parts-placement guide far the general-covetage receving adapter. Parls are placed on
the unclad side ot the hoard; the shaded area represents an X-ray view of the copper pattern,

that some receivers have a high amount of
ac tipple in the accessory supply, which
causes ac modulation of the received
signal, 1f an excessive amount of ac ripple
Is present in your receiver supply, the sin-
ple ripple filter shown in Fig, 4 may he
vonstructed on a small piece of perf or pe
board and attached o the rear of the
oscillator  compartment  shield,  Zener
diode D1 and resistors R7 and R15 should
be removed. The output of the ripple tilter
is then vonnected to the point on the ¢ir-
cult hoard that was formerly the junction
aof D1 and R7,

You should also cheek 166, C167 and
C201 in the receiver accessory supply if it
ftas a high ripple content, Note that the
R-4C aceessory supply is rated only for 50
mA and is not protected by a fuse. So
make sure there are no wiring errors in the
receiving adapter circuit!

Interconnection
A short picce of RG-174/10 coaxial
cable is used to interconncct the rof

venerator and the R-4C, One end at the
cable is terminated with a plug made from
the bottom section ot an HC-6/1 crystal
holder. The center conductor of the cahle
is vonnected to one pin, the other pin s
left empty and the braid of the cable is at-
tached to the body af the wrvstal case
which is then filled with epoxv, When
wonnecting the generator to the recetver,
the crystal holder plug is arranged so that
the center conductor of the cable from the
generator is cannected o the top hole of
an auxifiary crystal socket at the cear of
the R-4C. Nothing is connected to the
bottom pin of the socket. A partial
diagram of the R-4C circuitry involved is
shown in Fig. 5. A ground lead (made

+i4vy

INPUT

2Neg22z

YO
FENERATOR
e 5341, 5.

[+
- 5 uF

16y

1k

CAPACITANCES ARE (N
MICROFARADS fuF);

‘ RESISTANCES ARE IN
OHMS3 k= 000

;

Fig. 3 ~- The diaf layout for the generai-coverage recewving adapter, if
the VFQ circurt parts values do not vary widely from those given in Fig.
1, this pattern may be used directly, Reter to the text far further Infor

mation.
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Fig. 4 — This optionat ripple filter may be constructed on a piece of

pert or pe board. Its use is discussed in the text.

Q1,02 ~ Npn silcon bipolar transistor, generai purpose type, 500 mw,
2N2222 or equivalent,
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“ig. & — A partial diagram of the R-4C crystal oscillator circuitry. GComponent designations are

those ot the manufacturer,

"ig. 6 — Circuit-hoard etching pattern tor the general-coverage receiving adapter {see the parts
avout of Fig. 2). Black represents copper. The pattern is shown at actual size from the foil side of

he circuit board,

Strays -

ANOTHER ATLANTIS?

.1 The Bowic (Maryland) Amatecur Radio
lub will be operating a mini-DXpedition
Tom Tangier 1sland, Virginia, May 23 at

00004 to May 25 at 15007, Each year, the
club operates from a remote island on
which no amateur activity has previously
taken place; Tangier island, it has heen
predicted; will eventually disappear from
Chesapeake Bay because of erosion, To
receive an Island Certificate, amateurs
working the station, N3GR/4, should

from a piece of coaxial cable braid) is con-
nected between the ground foii of the
generator circuit board and the receiver
chassis. This additional ground lead helps
reduce the detuning effects of hand
capacitance. Keep all connecting leads as
short as possible.

Preliminary Checks ‘

Atter making ths proper generator/
receiver interconnections, turn on the
receiver, generator and 1-MHz calibrator.
Check for a calibrator signal at 4, 7, 14, 21
and 28 MHz. Once calibrator operation
has been ensured, check to see if the of
generator is working properly. With the
generator band switch in the 1 to 11 MHz
position and the generator oscillator
tuned to 14 MHz, a 14 MHz signal should
he audible in the receiver (XTAL switch in
NORMAL position.) Remember, with the
generator band switch in the 1 to 1f MHz
position, the generator produces an rf
signal between 12,1 and 22.1 MH7. With
ST in the 11 to 30 MHz position, a 22.1 to
4(.6 MHz sighal is generated. A 28 MHz
signal should be (ocated with S1 in the 11
to 30 MHz position.

Calibration

The enclosure cover must be in place
before calibration can be completed, Start
by tuning the R-4C ta a 7-MHz sighal with
the XTAL switch in the NORMAL position.
Then tune the generator to 7 MHz and ad-
just L2 so the 7-MHz signal can be re-
ceived. Next, locate a signal at 4 MHz.
Adjust the generator dial pointer and coil
L2 to locate the 4- and 7-MHz calibration
points as accurately as possible. Set the
R-4C to receive WWV at 10 MHz and ad-
just €13 in the calibrator circuit for rero
beut. You may need to readjust coit 1.2
and the dial pointer to ensure the 4- and
10-MHz dial settings are accurate. The 11-
to 30-MHz band is calibrated in a similar
manner by adjusting coil L1 and using the
20-, 15- and 10-meter bands for alignment
PUrPOSES,

While the R-4C was not designed for
receiving signals below 1.5 MHz, | have
heen able to receive strong broadcast sta-
tions at freguencies as low as | MHz while
using the rf injection penerator. Three
units have been built according to the in-
formation given here und all three have
waorked fiawlessly. Have fun and many
enjoyable hours of listening!

send a farge s.a.s.e. and a QSL card (o
John Rouse, KAIDEBN, P. . Drawer M,
Bowie, MDD 20715, Cw — about 40 kHz
up from the bottom of 80 through [6
meters; Novice — 7125, 3725, 21,125 and
28,125 kHz; ssb — 3895, 7245, 14,305,
21,380 and 28,590 kH.. — John Rouse,
KA3DEBN, Bowie, Maryland
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Product Review

Kenwood TS-830S HF Transceiver

Intense interest? That would be an anderstate-
ment of the atmosphere crested at Hg. by the
announcement and suisequent arrival of the
TS-K30S. Why? Well. same of 1ts more salient
teatures are u double-conversion receiving
system, a choice of & number of vw filter op-
tions at Horh intermediate frequencies, the in-
clusion of independent variable handwidth
tuning (vioy and e s aith a tunahle i-f
~Noe i as well as receser and transmtter -
cremental tuning (kic <iry Fised-trequency
wontrol N ssb ott-the-air  monitoring
taemnn, g 0-dB receiver Feant-end atrenuator,
nore blanker and transmutter rftype spoech
provessor ate all push butten sefecrable, The
Jdisplav hotd (0 switch will maintain digital
teadout of a chosen frequency while the YFO is
tuned to onother frequency - dike an clee-
ironic nore pad. There's also @ byilt-in 18-LHz
marker generator, manually selectable age
functions (ol st ~iow, and 1 EDs which
indicate the operater’s chaige of i, s, i
MElenuator, ston i and norcit,

Connections to and From a lincar ainplifier,
momitor scepe, did ransserter diy provided
tor an the rear pancel by means of one 7-nin and
twa Bepin DN jacks, The {-d-inch (6.4 mm)
kev jack, 1:%-inch (3.2 mmi external speaker
fach, anti-VOX, bas, and rf output voltmeter
controls, antenna and ¥iound eonpectors, fuse,
acreen voltage ansoft switch, and a vers guiet
A cooling fan are also on the rear panel, The
twa-conductar (ungrounded) power cable is
perrpanently wired mto the unit; no multi-pin
connector i5 used. Two predrilled holes are
provided for additional phone jacks it required
for sume added functian. All of the previously
mentioned  “*goodics™  are vonfained inoa
pachage smaller than that of the TS-820.
Unlike the "820, no provisions have been made
for use with a 13.8-V o supply or fok.

Some Features

A PEL vireuit and programmable divider ane
usedd in the TS-R30S which eliminates rhe geed
for scparate heterodyne osciflator cevstals for
vach baid. This cireait uses a single 10-MH2
vevstal and with the 2.3 10 6-MH/s VO pro-
vides all the injection frequencies tequired by
the tronseeiver,

CRAD may be fought by using the vanahle
bandawidrh tunimg (VRE), 0 SH T aid §-f Noge g
controls of the "S3E These features may he
nsed independentiv or in confunction with one
another, ynr permits the aperator to vary the
I-f passband width within limits determined by
i-f tilters inatalled, With only the stock 2 4-AH/
iilter in the transeeiver, an eifective bandwidth
af 200 Hy mav be obtained ar the narrowest
setting of the contral, The 1t sHi T moses the
-1 passbaid  tregqueneies  higher ot fower
without upsetting the frequency to which the
revelver s funed, and it has an adiastment
range of apprositmately = 1.2 KHeo An in-
rerfering varrier within the passband of the
filter may be reduced or climinated by the
o i tiicer in the recetver second i-F.

*Assistant Technical Editar
*'Product Review,” QST. Sentember 1976,

"~ am——

Conducted By Paul K, Pagel,* N1FB

Ageis manually switched. Three switeh posi-
tions are provided: 1 v slow oronr, Thisay
weleome feature, vspecially tor ow aperators,
Agu action s smooth with no evidenee of pop-
ping.

Ome attraction of  the ™30 fot many
amatenrs is the nse of reliable 61468 tubes in
the FTinal amplifiet stage. Thev're proven per-
turmers and  are still preferred by many
operators, The "800 provides a bit miore output
than was available from the "520, ton,

Operationzl Nafes

Cme word could be used to susn up the oo-
the-aic behavior of the "830 — soath, The
review unit was put into soivice in several
“shacks™ ot o period ot monchs, Contest
opuerdtors commented favorably about the con-
trol locations, Andio-level balance hetween the
internal speaker and headphones s excellent:
tweaking  the aodio eain during such a2

Fig 1 — Spegtral display of the TS-830% on
160 meters fworst casea) Verbical divisions are
10 dB each; horizontal divisions, 2 MHz. Sec.
oned harmonic output s approximately 45 dB
below the peak ot the fiundamental. The
TSE308 complies with current FOG requiations
regarding spectral purnty.

changeover is unnegessary. The audio qualy
of the internal 3-inch (76 mm) speaker is quite
gooed, better than that of many units | have
heard.

The digital trequency display will show the
proper recrive or transmit frequency, including
ther ew otfset. It is fully operational heyrnd the
H0-kHz frequency seements tuniike the TS-
1204, and the anaiog dial iy like that ot the Ts-
120, Analog-dial lineatity error never execoded
approximately S() Hz.

VEO stability is excellent both eiectricaily
and mechanically. To test the mechanical
stability, [ used the gravitational-attractian and
manuai-persiasion methads — Jdropping the
front of the transceiver about 3 inches (76 mmy
to the desk top and peunding o the top af the
cabinet with a vienched fist. A considerable
amount of phvsical abuse was required to <hift

“Product Review,” QST, February 1980

Fig. 2 — Spectral display of noise about the
cvarner frequency of the TS-8308. The carnier is
at the lett. Qutput power is 100 watts at a tre.
guency of 14.25 MHz, Yertical divisions are 10
dB each: honzontal divisions are 20 kHz each.
The hottam line of the trace 15 the analyzer
noise floor at 80 dB helow peak ouiput.




the VFO frequency even slightlv.

Receiver “*birdies”” are at a bare minimum
and very weak; in no instance did one cause the
S meter to move, With an antenna connected to
the transceiver, none was discernible, Only one
response was noted o be in-band (1,843 MHz),
two are out of band (7.343 and 7.464 MHz),
and uall others oceur at frequency segment edges
(@ or 500 kH2),

Many airborne pulse-type noises were effec-
tively reduced or eliminated by the noise
banker. The effectiveness of the blanker is
dependent on the frequency of operation and
the noise source itself, [n some instances, it was
found to work well against the “‘wood-
pecker.”* The blanker threshold is adjustable
from the front panel. Care should be taken to
avoid excessive blanker gain, especially with
crowded band conditions, because distortion

products  will become  evident within  the
teggivetr — yaw’ll hear QRM you ordinarily
wouldn't.

The recetver and transmitter incremental-
tuning controls (R 7711 are useful in avoiding
interterence and also in snagging that hard-to-
aet X station in & pileup. The range is
somewhat limited, approximately +2 kHz,
and | otelt a range of 45 kHz would be more
suitable,

WARC, AUX and F1X

in the stock transceiver, the three WARC
hands (10, 18 and 24.5 MHz)* are operational
during regeive only, but a simple madification
aatlined in the manual enables rransmission.
I'he bands may be added singly {by removing
inchividual diodes) or simultaneously (by cut-
ting a wire). The latter method is far easier
because the diodes are somewhat inaceessible,

An auxiliary (Aux) position on the BAND
switch permits the user to install components to
provide for receive oaly operation on vel
another frequency range of chotce, The rix
button selects a single, user-supplied crystal for
operation on a specific frequency (MARS or
AUTOSTART, for instance}. To gain access to
the crystal socket, the bottom cover of the "§30

(Editor's Note: The “wocapecker™ 15 a pulse
transrnssion frequently heard in the 20.meter
amateur band, occasionally in others. The
pulse duration and repetition rate create a
wogdpeckerlike sound when the signal is
tuned 1n a recelver |

‘Baldwin and Sumner, ‘The Gepeva Story,"
ST, February 1980, p. 53.

kig. 3 — Twn-tone, third-order transmitter IMD
spactral display of the TS-8305. Operating fre-
guency 15 14,280 MHz; power input, 110 watts
awerage; vertical divisions, 10 dB; honzantal
divisions, 1 kHz. The third-order distartion prod-
ucts are approximately 32 dB below PEP out-
put, individual tones are § dB below PEP out-
put. All measurements were made in the ARRL
lah.

Table 1

Kenwood T5-8308 Transceiver, Serial No. 1020313

Manufaciurer’'s Clarmed Specifications

Frequency caverage: 160-10 meters, WARC
bands included.

Modes of operation: sshiow.

Readaout: analog and digital; 6-digit, Huorescant.
blue digital display,

Resolution: analog. 1 kHz; digital, 100 Hz.

kHziturn of knotr: not specified.

Backlash: not specified.

RITIXIT range: x 2 kHz

1-f notch depth; »40 dB,

Receiver attenuator: 20 dB.

S.meter sensitivity (uViS9) not speciied

JBIS umit: not specified.

Receiver sensitivity: 0.25 LV for 10 dB
S+ NIN

Audio power output (B-ohm loadl: 1.5 W
Pawer consurmphion: recerve (heaters off),
32 W transmit, 295 W
Transmitter rf power output: not specitied,
Spurious suppressian: better than 60 dB
Harmonic suppression: better than 40 dB.
Carner suppression; better than 40 4B,
Third-order IMD: hetter than — 36 R
Key-tlown fime limitation: ¢cw -~ 1 minute.
Frequency stabiiftyr within 1 kHz during the
first hour after 1 minute of warnnup; within
100 Hz during any 30-minute peried after
warmup.
Bize (HWIN: 5.3 » 133 % 1335 inches
1133 x 333 » 333 mm)
Waight: 298 1h {13.5 kgL
Calor: gold-brown gray.

Measured in ARRL Lab

As specified plus approximately 70 kHz
heyond upper and lower band edges.

As specified.

0.25-inch (6.4 mm) digits

As specified.

25

Nil

- 1.5, +1.9 kHz

30dB

As specifled.

160 m, 56, 80 m, 58; 40 m, 56; 30 m, 100;
20m, 56; 17 m, 48; 15 m, 75 12 m,
54; 10 m, 67.

From 85 to 59, 5 dB; below 55, non-
linear and less than 5 dBlunit.

Heceiver dynamics measurad with optional
YK-88C and YG-455C 500-Hz i-f fillers
installed.

s0'm 20m

Noise floor (MDS) d8m:; - 136 —~ 136
Blocking DR idB): 129 noise hmited
Two-tone 3rd order

IMD DR idB), high- and  &3'(h) 82 (m

low-trequancy products. B9 (0 290y
Third-order input =135 13

intercent ~ 5l - 54y

As apecified
Mot measurad,

100 W every band.

-~ 82 dB

Approximately — 45 dB on 180 m (worst case).
As specifad.

~ 32 dB {see spectral photos)

<A0-Hz antt from a cold start to 30 minutes iater.

{Measurec with transmitter aperating at 80-W
input, kay down.;

must be removed, but the orystal trimmer can
he reached by means of @n access hole n the
rabinet bottom.
SsB

XX -stution reports repeatedly attested to the
eifectiveness of the specch processory it is an of
type andd utilizes the ¥.83-MHs i-f filter to
“serub’ the signal. Therefore, substitution of
the narrowsr YR-BESN (1.&-LH/)y optional
filter is not advisald in an attempt to naoow the
receiver passhand; the vi (variable bandwidth
tuning) function may be used instead, Some nf
the natural «oice guality is lost when the pro-

»

Fig, 4 — Keved cw waveform of the T5-8305.
The CAR control has heen adjusted for no aic
indication as described in the text. This
waveform 1s essentally click free,

cessor is used, bt this is characteristiv of rhese
devices. In addition to the use of the
transceiver metcring system, operation of the
processor van be readily verified by observing
the nuiput waveform displayed on the station
manitor scope (what do you mean, wou don’t
have poe?) and by using headphones {to avoid
ferdback) with the wonitoring featury of the
WL Some “talk-back’ was noted during ssb
aperation while wearing headphones (vos
switched oiffy, but it was uot noticed when
using a speaker,

The operatar should ensure that the brive
vontrel of the 830 is properly peaked. Other-
wise the ale meter indications will be low. This
might lead to improper adjustment of the s
wain or PROCessor TEve controls and earn you
4 bad on-the-air repuitation. When the contrals
are properly adjusted, the meter ale indications
are sharp and reliahle.

Both high- and low-impedance microphones
may be used with the TS-H305, With low-
impedance types, the scrophane pain will
simply be st at oa higher level. A fonr-pin
microphone connector is used,

W

Early in the review period, ow operation was
undertaken with oniy the 2,4-kH7 s3b filter in
the transceiver. By using the s 0 i,
worcn and Tose controls to advantage, [ was
quite satisfied with the receiver performance. it

RMawv 10804 (=]




is coneeivable that the accasional ow operator
might never need to add the sharper cw tilters;
vou can alwavs install them at vour leisiere, But
dyed-in-the-wool ew operators will refoice
the vchotce of options atforded them. The
review unit was later operated with S00-Hs
tilters i both i-fs and then with the 250-Hy
filter in the second i-F. My opinion (and that of
many other operators) is that the eombination
uf the two SOU-H/ filters provides sufficient
selectivity for all but the most critical situa-
tians, There's vven un optional 270-He filter
For the first i-f, if you're not satistied! Filter tn-
staltation takes only about 10 minutes. 1°m sure
samenne is bound to otfer a filter-switching ad-
dition tar the “30. I%erhans g post-filter
amplitier stage will alve be included sinee there
s nony supplied with the "3 to make up for
the additronal nlter foss, dithough this created
no great difficaity.

The cw-oatput wavetorm is well-shaped.
Care must be raben fo ensare that the ¢ e Jevel
sentrol is wdjusted to the point where no ale
readine is indicated on the meter. This ianner
of adjustment §s oot pointed oar i the
uperator’s manual, but should he ubserved in
order to prevent making the wasvefront too
shaerr, which would result in the generation ot
hey clicks,

When usine VOX Leved ow tse-called “semd
break-in®y the initial code wlement i <hort-
ened, and @ steep wavefrant is created that
definitely will produce a click. This i
characteristic of all transceivers which ise
simifar VON-keved T-R systems o ew opera-
ton. Also, the YON will drop out between
words Al slow ow speeds even with the b1 v
vontral set ut maximum. One way o asodd
botf: these situations i~ o use the =N RI ¢
switch or PUT nperation; a Foot switch may he
cannected by macans of the wooessory wack if
destred. | modified the VOX delay circuitry tor
a longer elay fime constant to suil my
aperating tastes. The provedure is owglined in
the “Hmts and Kinks™ soction of this issue.

in the ¢ w positions of the sjopl switch, a
low-pass 1ilter is switched into the andio vhain
to attenuare the higher audio frequencies and
make copying a kit less tiring, Lise of the 1o
sontrol will also help.

RTTY, $51Y and ANCII

Lo operate these thades, injercanncctions
are made to the Mic and wiv skt g jacks. There
bono RETY position on the stomr swirch, and
aperation tahes place with the ssbtilter in place
an b, Here, the vk and 1 a0 funetians will
caint i handy during reception. The manufac-
trer recommends rhat the finai-amplitier in-
it pawer be teduced to less than 100 watts
during these modes of operation. However. the
measured effivieney at that power-inpue fevel is
PoOr — about M,

Ihe instruction manual cantains a number
uf errors of different tvpes, and some infarma-
tion | felt would be helpful s facking. The
deseription of the [ncation and means of access
te the fiedd-amphtier neutralizing capacitor is
incorrest. This  capacitor  may he  found
mounted 10 an inverted posittion heneath the
plate tuning vupacitor with the shaft pro-
trucling near a rinteh in the final-amplifier tube-
sochet mounting hoard. Switches $19 and 521,
which appear on the schematic, are not inen-
tioned 10 the text, bur are part of the svik and
Pl vbo jachs respectively. When the ap-
propriare plug is imsetted infa the iack, the
switvhes are automatically sctivated,

% T-pin 3N plug s supplicd for use with the

®EMOTE fack, but ne ¥-pin plug for the ~v1in
jack. Thesc &-pin plugs nay be ohtamed direct-
ly from Kenwood,

Some TS-8308 owners have reparted an in-
termittent shift in display and operating fre-
guenicy ino such problem was expoerienced with
fhe review unit). The cause may be traced to a
loose self-tapping screw an the a.wwk unit
{(X49- 1 140-000. Kenwood seivice hulletin no.
830 recommends plaving 4 toothed lock washer
hetween the pe board and heat sink at rwo
serew [ocations.

Conclusions

1d T like its performance? You bet! So did
cvervone else whao had « chance to use it. The
R0 is an ideal unit for tixed-station nperation
anct small enough 1o wrab by irs built-in handie
and take on vacation with vou, Whether vour
aperating style is casual or contest, the TS-5 108
has & lot to offer vons,

Among the extra “zoodies™ available to ac-
wompany the 830 are two VEOs, the VEO-230
and VEO-120. The "230 06 o X-Hr-step digital
VO with five memarivs while the “120 is the
anafog enit which alse mates with the TS0
trapseetver,  Phe TS-8305 is avatduble trom
Trio-Kenwond  Communications, [ne,, 1111
W, Walnut St., Cuompton, CA 90220, Price
class: [S-RI08, $930; V10120, SioU; VIO-
230, R200. - Panl K. Pasel, NIFB

CUSHCRAFT A3 TRIBAND
ANTENNA

V2 The anival of the A3 had been pertectly
Himed — just hefore the beginning of a spring
holiday weekend — and the prospect of good
weather was encouraging, Throe bours and a
couple of big fnsect hitew) after the box was
apened, the AL was ready to have the coaxial
feed line attuched, No parts were missing e
wepl the weatherproof conoector boots which
the enclosed literature stated wers supplied far
use with the 11.-259 connectors, | was later in-
tarmed by the manutacturer that no such boots
are dnchuded B the A pachaee and that the
paperwark had been mustakenly packaged with
same ot the earlior Ak,

Mechanical Aspects
A e ineh 8 mm) chick, 6 fach €152 mm)

adaptor. Sold aluminum ¥ hlacks are used for
the plate-to-mast clamping pieces, not a type of
plastic as found on some antennas. The ¢le-
ment ends are slotted te provide a soad
mechanical and electrical connection between
the sevtions of tefescoping tubing, but no con-
duetive grease is supplied,

The 12 traps are rared for tull-legal-power
handling capability, separate traps being wsed
for the 10- and 15-meter bands on cach cie-
wment. All parts are rugged and of good quality,
[ would have preterred stainiess-steel worm-
pedr clamps at &l the reguired positions: that
t¥pe is used only at the haom splice and on the
center section of the driven element. The other
Jlamps are those which employ a2 machine
serew tor tightening the clamp.

Hoany pewcamers wmay be contemplating the
assembly of the A3, remember to check the
trap lahcls, keep the asrows on the labels point-
ing toward the boom, and keep the drain holes
i the traps pointing downward, Otherwise,
vau'll have the traps reversed, and in the see-
ond instamee, you'll vet allow for proper
draivape of accumulated moistore frony the
traps.

Three aets of element-length measurements
are sugpested by the manutacturer for different
portions of the bands: phone, cw and mid-
hand. A glanee at the manufacturer’s YSWR
charts far the A% und some thinking abonr
which made you most aften use will elp yvou
wahe vour Ciedee, | nsed center-band lengths.
Some touching un of element lengths may e
required At any ane particolar installation. In
v case, §elected to lenethen the ciement tips
By 170 inch 103 mimy to move the -meter
VRWR curve slightly to favor the ow portion of
the hand. Fhis resulted in the curve heing
shifted approximately S0 k12 lower, still pro-
siding wosd coverage of the whole hand
sithout an excessively high VSWR. The SM R
vurves shiown in Fig. 3 are the results vbtaised
At these settings.,

Lig. & oshows a close-up of the driven ele-
ment. The center section of the driven element
i & piece of tiberglasy tubing (/2 inch (4 mnm
thick, 10 inches 1253 mmo long and ¢ inch (25,4
mim) in diameter. This insnlates the fred poing
from the boom. The coasial ferd line has the
hraid and center comduetor separated for a
lenuth ot 4 inches (102 mmi for attachment to
the feed point. An S-rurn, b opweh (052 om)

MHZ e
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Fig. & — SWH nurves fiu the Gusheraft A3 installed at M1EB. Midband setings were sed and the

beam installed at o heraht of 30 teet (10 m).
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Fig f — A piece ot hiberglass tubing serves as
a driven element insulator, The clamps. sorews
and bolls have been coated with a clear water-
praaf sealant for weatherproafing

Fig, ¥ — The Gushoratt A3 frthand beam 1s
shown hete ready for action an 20, 15 or 10
meters The feed-line choke 1s attached to the
boom.

of the feed line.’ | taped and ¢lamped the ¢chohe
to the hoom with a stainless-steel hose clamp,
This choke miay be seen in big, 7.

The A% bas heen a good pertormer during
the many months it’s heen in serviee. Good
front-to-back aind front-to-side ratios hasve
been observed on both DX and local signals on
all three bands, Neo o ‘‘cold™ numbers arc
avatlable for such ratios, The ARRL does not
have an antenna testing range to accurately
mieasure such paranicters, and measurements
pertormed at different station lecations with
the same antenna woutld likely produce varving
results.” No strugtural failures have vecurred
singe the antenna was installed despite soine
rouzh NMew bBneland wedther conditions.

The Tow values of SWR cncountered have
made operating with hroadbanded transceivers
a pleasure. Chaunging bands becomes a simple
malter of flipping the band switch to the
desired hand  of opaation. It woeuld be
wwemewhat  ridiculous 19 use a “no-tune’’
transeeiver @and have to use g Fransmatch!

The Cusheraft A3 is  availlable  from:
Cushoraft Corp., 48 Perinoeter Rd., P €3 Box
680, Manchestor, NH 0308, Price olass:
$220, — Pad K, Pagel, NIFB

MIRAGE B-23 2-METER,
J0-WATT, ALL-MODE AMPLIFIER

111 a pigce of cguipment has 1 lot of knobs
e switches, a reviewer can go aon ad pauscam
listing every detail of uperation, But what do
yoit say abaut something that hias ne switches
v hnobs o fiddle with? Well, it is certainly
sinple 1o operate. In Fact the B-23 15 wo simple
{0 use that one can easiivnstall it out of sight
tunder the dash?) and forget about it

[ he active device in the circuin is a Motorola
MRE-230, which i a relatively new J0-W vhf
Jevice that is capable of being aperated in a
finear mocie, The cireuit is desiened sa that the
‘The ARRL Antenna Book. thirteenth edition,

np. 115116,
The ARAL Antenna Anthology, pp. 145.148,

Table 2
Mirage B-23 Serial No. 868-980
Manufacturers Claimed Specifications

Frequency range: 144 to 148 MHz

Power input: 100 mW to 5 W maximum

Power output: 30 W for 22W input

Mades: tm, cw and ssh

0G powst input: 13,6 ¥ de at 5 A nominal

Size: 225 x 475 x 4in. (57 x 120 x 102 mm)
Weight: 125 (b (0,47 k).

Measured in ARRI Lah

144 to 148 MHz
100 mWio & W
30 W for 5-W mput, 25 W for 1.5-W input

35to 3.8 A al 13.8 V da (varies with drive).

amplificr is limited to about 30-W output when
operated  within  specifications,  thus  coo-
teibuting to the safety margin and longeyity of
the MRF-240. With about 1-1/2 W drive (fm
carrier), the amplifier produces an output
power of I3 W, Under these conditions, it

Jraws about 3,5 A trom a 13.8-V source. If the -

drivine power is caised to 5 W, the outpuot
power increases to 30 W and current consump-
tion to 3% A, The MRE-240 is desipned to
withstand  high  VSWR  without  sglf-
destruction, but at reduced output. When
operated inta a load with a VSWR of 21, the
RB-23 output power was reduced by about 20,
| used the amplifier strictly with & low-
powcered fm driver — it cerfainly seems to be
ideal for that. But there is another side to the
B-23: it can be used ay a linear amplifier for
low-level ssb signals. Spectral examination in-
Jdivates that its linearity is as good as any other
sofid-state, 2-meter linear power amplifier that
we have cheched in the lab. It would appear
that the B-23 is also a good choice for those
having & low-powered, 2-meter ssh unit,

The B-23 haxs udequate output filtering to en-
sitre that spurious signals vutside the passhand
are attenuated moie than vhough to met cur-
rent BCC specifications. Part of this filter, in-
cluding two hatmonie traps, is always in the
virentit whether the B-23 s powered oy not, This
in signiticant because the amplifier has a T-R
relay that is actnated by an ri-sensing clrguit, A
small portion of the signal present at the input
is <diode rectificd and trigeers a transistor relay
driver, A diade is a nenlinear device that does
an excellent job of generating  harmonics.
Therefore, if  all the filter sectiops were
switched oot of cireuit when the ampliticr was
not powered, the resultant output could con-
tain harmonics with amalitudes well ahove the
maximum allowed, A gumber of amplificrs
currently heing wold suftfer from rhis design

problem —~— they are not adsertised in Q87T

because of this. Happily, the B-23 paswed this
cheek with tlving colors,

With de power applied asd with no signal
present at the inpug, the B=23 draws less than 4
mA. Theoretically, a typicul automobile bat-
rery could be expected to Tast tor seseral thou-
said hours under this current dreain without
need of recharging, However, my personal in-
chinatien is to turn everything oty when | get
ot of my car {uctually, a heavy-duty rejay
energiecd by the ignition switch does this for
med | would recommend that the user install a
toggle vwiteh of adequate rating so that he may
tirn the amplifier on and oft at will, An FED
and g carrent-linuting vesistor could be added
us g sisugl indicator ab the status of the
arplifier. In a mobile installation, the switch,
I ETY and resistor coutld be placed canveniently
nuedr the operating position with the amplific
mounted safely out of sight,

A fow words abaur the 8-273 construction are

Flg. 8 — Neat, compadct layout of the B-23
amphtier. This package can easily be tucked
nut of sight ~ evern in today’s compact cars.

iy, 8 — AHHBL-12b spectral photograph of the
output of the Mirage B-23 ampliher, Vertical
divisions are 10 dB each; horizontal dwvisions,
100 MHz. The fundamental trequency at 144.0%
MHz has been attenuated approximately 32 dB
by means of a two-cavilty notch filier in order
to prevent avertoad distortion in the spactrum
analyzer. The B-22 comphes with current FCG
speciications regarding spectral punty.

i otder. The circuit board is the usual elass
epoxy, silver-plated striphne stvle that has
heeame the shi standard, The case and heat
sinh ate wade of heasy-duty, black anodized
aluminum which vontributes to durability and
hewt dissipation. 1t appears that quality com-
potents have been used throughout, W\ reverse-
polarity protection diode iv connected across
the do hine atter the tuse.

In short, | ant pleased with the performance,
vonstruction  and  design of this amplitier.
Anvane looking for an amplifier to po with his
hanal-hetd should give consideration to the
B-23 — particularly if low-power ssb operation
s contereplated, Fuether information may he
vhiained from Mirage Conumunications bguip-
ment, Ine., Box 1393, Gilroy, CA 95020, Price
class: $90, — Peter £ Dell, KBIN Jas™
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5-A LOAFER FEEDBACK
AND UPDATE

All voitage revulators aie not created eguall
Ater our artwle appeared last November? we
received a fetter from Virgil Leengrts, WOINK,
He searaed us that be had expernieneed difficul-
tv with sole 3-terminal, oA monelithic
tegilarors when employved, oy we supgestod,
with diedes i series with pine 3 (eommon. The
Citetit argigement is depicted in Flg. 10 His
expericnce was that the regulator wonld selt-
destruct if the vntput of the regulator were
shorted to ground. He suggested that we ox-
penment with the S-A variety and determine if
the same prebleny exasted tor the bigher-cureent
migdels,

rirst we eonnected the common and input of
A Fairchild 7RH12 regulator 1o a 20-V supply
atwl shorted the ourput ro wround commesni.
[he chip became guire warnms ds soon as the
sforn was jemosed, the autput returned fo (2
YW then nstatled the diades between pin 3
teomimein @i vround as shown in lig, .
Seain the aurput was shorted ro wround toot to
sabmont Mreroa fow secords, the case
becaime guire hot. We remased the short and
cheeked the voltage gl the output — now 24 v
Fhe reyularor had Failed; had there been 122V
squipment connevied o the output, chances
are that i wonld have bech damaged. We then
duplivated the tests with a National Semicon-
ducrar TAL-340-k: it did not Fail.

Mo coatacted abvehild and ware told thar
they were anawate ul any such problem, but
thal thev would cheek mto the maner amd gt
haeh o ds. % Few davs later the crgineer from
Fairchild  called back  und told oy theh
lubaratory had continmed that the regulara

cotldd tail 1w this manner. He said that nor

cvery chip Fatled, hut that enough did to sug-
gest avaiding this circoit, Apparenitly the von-
stant soltage drap b rthe Jdiedes con reyeras
bris a transistor juside the regulaton, | his
furces the internal pass transistar o tuen oo
when it should e shut down.

Faschill recommuends a solrage divader ap-

proach For those ciredes requiringe o higher ont-

it soltage than the neypinal voltage of the
repalator chip iz 23, Suppose that U1 s a
I2-% rewulutar, wond that we desive o output at
13 % 3, R o oarbitrarily chosen to be 2ai) 11
Fhe vahie nesded at B2 i caleuizted based on
the tornnila

Y

HY = Rl ——

A\
whure Vs the nosminal surpur valtage of the
pepalatar chiprand vV, iy the ditference between
the desired outpot and Vi, From the formnla,
se determine that R2 shanid have o value of
0w LR 12 or 8300 A stundard-valne, 829
resistar should wotk guire well, Bevanse rhere
is a vonstant potential ob 12 % across KT, it will
have 2 vnonnoens coreent o 21 mAL This

rDell and Shrner, “AeA Loater” Rovember
1980 Q8T po 43,

Terhnicai kEditar, QST
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Fig 1 - & cammon vitcmt far boosting the
sutput voltage of a S-terminal, voltage-regulator
chep Fairchild has determined that, under cer-
tain canditians, this circut can cause talure
ol the regulator, resilting m the tull mpat
valtage appearing at the output terminal. {t voli
usa this cireint, the diodes should be removed
for safety (see accormpanying text)

o RES.
.
3

it
[

i
REGULATED
DUTPUT

Fig, 2 -~ 1 vou must raise the ontpul valiane
at a dterminal cequlator, this is the circuit that
Fairchild recommends. It would he wise o test
the tequiatar by shorting the output to qround
tor a few saconds. (f the output returns o noe-
inal atter the short is removed. 1t should be
sate to attach equipment

mwals that the resistor wrll Base o constant
power  dissipation ol abour 2600 mW
Prlowatt resistor should provide an adeguate
safery margin tor R1 4 F2 watt vesistor for
R2 il also be adeguate,

e cireuit in Fig, 2 shoudd be immune ro the
slorteomtngs of Pig, £ IF §s now one recom-
mendation, haweyer, that vou use d-termtnal
teealaror chips ut their nominal autput voltage
just to be on the safe side. (i is necessay o
Farse this soltage, thon e the civesit in b, 2
Nevertheless, it wanld be s isable to test your
particular 1egnlator chap by shorting the output
to gromnmd for s tew seenads aand then by check -
inme the oatput with @ coltmeter, 1F the gireuit is
sl the chup shonld nor be damaeed: it i is
not safe, it is better ta tingd out now instead of
luter when severid hundreed dollars’ worth of
vyuipment may be conneeted to the sapply.
Poter VD, KRIN, und  Boh  Shriner,
Waetiso

COMPONENTS FOR MORSE
READOUT DIGITAL IMAL

1 vwould like o pass along to OS7 readers
some tlanmation abour obtaining components
for the digital-dial Morse regdont The Tuxi

Alliston, A Marse Readout ior Your Digital
Lral” Novewnber 197% ST, p. 32,

sonducted by
Jerry Hall,* K1TD

Jameen eataloe (fameco  Electronies, 1385
Shoreway R, Belmont, ©% 940023 lists the
TAYIE Tsegment {0 BN decoder 10 that
many builders have had trouble locating, In
favt, rhis catalow lists @ of the £ used in the
project,  —  Bidf Affiston,  WIICR, 4880
Gireenshire Rd,, Murevsvifle, PA 15668

FINE POINTS ON MODULATION
SYSTEMS

I The article on medulation  ssstonm in
Supust 1980 ST s most mteresting dned infor-
mative, | would suggest omly one chaney in the
article. M, Citcaves nses the terns devigtion
rafir, D, as the vatie of the peak carrier-
flequeney  deviation to the  corvesponding
masimuni-frequency compotent of  Hhe
inessitee. Slost moders testbooks i rhe sihe-
fect call this ratio the modulation indey, 5, ad
use the term deviation ratio to mcan the peak,
carrier-tregueney shitt divided by the varrier
trequency. The modulation index s usually
defined in the way  indicated  tor purely
sinusoscdal audio. Fhis may be a small point,
bur ¢ teel thar modern terminalogy should be
twed inheep confusion From ovearring when
uther articles dre read, — James N, Thurston,
WapPPR, 322 Woodland Wav, Clenson, S¢
29634

S read rthe artwle by Wasne Greaves,
WasW . an modulation systems with great in-
terest.t b have worked with and  designed
maosdufation estems protessiooally for many
veats, dind woddd hhe to point out that the
noise performance of different systems can he
wbtained only by wiming that the same peak
rragsmitter power and  the same tvpe of
messuge stghal eaist o all sustems, [F this s
done, dsb is 6 d1} better than a-m, aod ssbois 2
A1 betrer than a-m. It s this ¥ JB. plus the
arvailability of good, low cost hand-pass filters,
that has Killed a-m in Amawor Radio wwstems,

As tur as tm s concerned, ir all depends on
the desiation ratio, 1 this ratio s unity, the
avatem is abhout 5 d hetter than a-m becanse ot
the traneular waise spegtrug, One van, of
votise, zet better naise performance by in-
Sredsing the deviation catio, as Gredves es-
plains i the article, - Leland F. Thompson,
KONK, 1488) Devomsiure dve., Tusin, 4
PAGRE

RADIOTELEPRINTER CODES

' Inthe September 19RO jaine o G5 T the ar-
ticle  *"ASCIL Bawdor  and  the  Radio
Nigteut,™t by G MW Heney, Jr., ROCOWT
| petuates the misuse of fwo rerms which have
ciused confusion tor o long time. The terms
are Baudot in reterence iy the tejeprinter ende,
and baud rare in reference 1o signaling or
pulsing rate.

The wede shown in Table T ot Hlenrv's article
i reality the COLT alphabet no. * dderved
from Donatd Murray's work af the turn of the

Greeaves, "Modulation Systems and Ther Moise
Pertnrmance,” August 1980 ST, p. 23,
Qe reference 3,




ventory to free the telegeaph operator from re-
guiring a hnowledge of the code structure.
Haudot™s work some 13 to 20 vears earlier on
muitiplesing telegraph signals produced 2 dif-
terent wode structure (the real Baudot cenle)
which resalted in the CCHIT alphabet ne. 1.
Alphabet nos, 1 oand 2 are similar only in
having live elements per character, hut the
codes are otherwise entirely ditforent, atice
they were developed to serse different re-
quirements, Even the idle condition iy dit-
fereut, Murray's idling on continuous marking
angd Baudot's idling on continuous spacing.
Baudot’s ende has never been used commer-
ctadly tn North America. When Messrs. Krumm
developed the start-stop teleprinter in the LS.
in the 19105, they chose a slightly moditied ver-
sivn ob Murray's code, and this has been used
for five-level machines, casentially unchaneed,
wsersiney. fnoshort, thers o 1 Baudot code, and
it i wrf used in North America, A very apod
reference on these endes s chapter 2 of
felevraphy by 1 W, Liccbady (S0 Tsdag
Pitman and Sans, Lid., Tondon, Foeland),
One often sees the term bawed rafe thrown
about in current literarnre. Band is, by detini-
tion, g rate. Therefore to talk of hawd rafe is to
talk of the vaie of o rate, which matbematically
inplees the rate of change of a rate. With care
apd artention, coreless or aninfarmed nse oF
terminalogy aitd the resulting contusion can be
wmvounded. - Ernest 1. Moore, VEICZEZ, 37
Ashigrave Cres,, Nepean, ON K207 QS

TUNING AND CONSTRUCTING
BALANCED TRANSMISSION LINES

Eidn the December 1980 issue of QST 07Dal|
iitnsrrates the popular T-match areuit for
tuning unbalanced coasial transmission lines,
and he deseribes a more cotnplicated cirenil for
funing halaneed lines © I the T muteh is a vood
Crewtt tor unhalanced lines, then o hadanced
verstuie of the T odteh see Fige W could be
ised] for tuning balanced hines. The balanced
fuecduer stsctt couled be nude trom equal fengths
ol caaxial cable suitably connected 1see Fig, 41,
thus torming g shiclded balanced line to Faili-
taie ronting it between the anienna and the
[EEE TN SAY

The balanced T match, Fig, % regquites fower
clements to tune and is casicr to construet and
wdiust than the cheuit descrihed by CFDell TH.

o'Nen Antennas anrd Gro_i_mds for  Apart-
ments,” Deceinber 1980 QST, page 40.
50 [
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Fig. 2 - A balanced T match tor antenna
transimission lines. 11 1s & standard 1:4
taraidal batun, See text for vales of G1, 2
and 11,

t  BALANCED
INPUT

E

BALANCED
INPUT

{8l

BALANCED
OuUTPUT

BALANGED
ouTPUT ‘

Fig. 4 — Shielded balanrced transmission lines uhlizing standard small-size coaxial cable, such as
RG-58/U or RG-531U. These halanced lines may be routed inside mefal conduit or near large metal

ubyects without adverse etfects.

the balun transtormer, provides the required
unhalanced (transeeiver ouiput) to balanced
transformation. Stnee it s on the faput or
matched side rather than the output unmatched
side typical of most Transmatceh circuits, its
losses are minimised. Harmonic generation by
the balun, which could be a problem for high
SWR and power, iy alsa avoided, The balanced
T match can be thought of as two unbalanced
T sections symmetrical with respect to vir-
tual®” ground {the dashed line in Fig, 1. The
fuad impedunce to be matched is divided and
halanced with respect to this groumd, Thus for
the same impedanee natch, balanced with
reference to unbalanced, the series capacitive
reactance values and the shunt indvetive reac-
tance vaine vach ~ide of virtual ground will be
halved. The total inductance is twice its halved
vahie, or the same valve, [n the vreuit shown,
T1isa 1:4 balun and the load ts matched to 200
ahms baianced instead of S0 ohms unhalanced,
Therefore the component svalues used for the
coaxial T match should be satistactory for its
balanced  vousin, except that  Jual-section
capagitors are necded.,

Shiclded balanced lines are more uscful than
apen-wire lings. since there is no noise pickup
on fong lines they can be birriedd and they can be
youted through metal buildings or inside metal
piping. Shiclded halanced lines having fin-
pedances of 140 ohms or [00 ohms can be con-
structed from two syual lengths af 1-8 or 50-92
vable (RG-539/1F or RG-38/L) would he satis-
factory for amateur power levels), The shiclds
are connected together (see Fig, 4A) and the
twa inner conductors are the balanced line. At
the input, the voagial shields should be con-
nected to chassis wound; at the optpot (the
antenna side), they are joined but Jeft floating.
A high power, low loss, low impedance 70-{
{or 50-12) balanced line ¢can be constructed from
fuer coasial cables, Awain the shiclds are ali
conneeted together, The center conductors of
the twao sets of coaxial cables which are van-
nected in parallel provide the balanced line, —
Jann S, Belrose, VE2CV, 3 Tadowussae Dr.,
Avimer, 0 J95 1Gf

HARDLINE CONNECTORS AND
CORROSION

LT read with interest the article in Hints and
finks, September 1980 N7, ““Connectars for
ATV *Hardline® gnd Heliax,” The construcs
fien details tor the |2 2-mch hardline were, to
me, timely and very easy to follow,
}omadified the adapter sleeve, haweser, e
stead of the 1/ 2-ineh 1D aluminum sleeve to
join the coaxial coneecror with the aluminiam

jacket, T used capper tubing, slorted and tinned

un the inside, My reasoning was based on the
compatibility of metals, The LMT tvoltsy tor
copper is =020, for tin-lead selder - 0,50 and
for aluminum — 0.6 ¥ telt there would be less
vorrosion between the tinoed copper sur face
amd the vonnector o1 the aluminum jachet than
hetween the aluminuem sleeve and the connee-
tor. 1 alse folf the alnminum, oside o the
dluminum sleeve and the aluminum jacket
would inerease contact resisiance, Further, the
stainless steel elamp (the EME s - 0.20 volr,
the same as coppen) is more compatible with
the  conper sleeve  adapter. -~ Dennis
Poclunerski, WADWV, RD I, Boy 155,
Erechold, NJ 07728 ‘ et |

Feedback

i1 Receiving with Plessey 105, April 1981
OST, page L3, did not carry a credit line for J.
M. Brvant, (4CUF. The anthors wish (o
acknowledge his  part in developing  the
80-meter reeeiver; he huilt the test model,

I 1 In Wetherhold's ““NModern Design of a CW
Filter Using 88 and 44-MH: Surplus [nduc-
tors.” Deeember 1980 Q8T Fig, 18 should
show a connection across the tap two terminals
of the lefr-most indoctor in the lawer stack,

I'| The correct address for author [Ifm Pitts,
KE4Y, whase article, **A ORP Transmitting
Converter,”" gppears o April 1981 QST, i
4113 Dienes Way, Louisville, K'Y 40216.

[ In = Results — 1980 Simuolated Emergency
Test,™ Aprid 1981 8T, iocal activity listings
for Michigan and CGhia were 2eeidentally inter-
vhanged. Cheboyeans Presgue Isle 1s actually in
Michigan, while Columbiana and  Mont-
goamerysGreene Counties are actually in Ohio,
The correct totals for these two ARRL, sections
are Michigan — 4148, Chio — 9406,

i1 CARRC (Canadian NewsEronts, March
1981 5T have advised that'although it 1s
hoped that a second balloon package will be
carcied as a passenger onoa scieatific tlighe
during 1981, no firm commitment has yet heen
negotiated, Present or tuture ctub participation
in the space shuttle project should not he
assumed. — Jawes Barrie, VEYEK, Pinawa,
Manitoba ;
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Aints and Kinks

TS-8308 VOX DELAY
MODIFICATION

1A number of [S-%305 owners have gom-
mented that they felr the maximam VOX delay
time offered s # bit too short when operating
ews this becormes quite apparent at siower key.
trtg speeds. This VOX aircuit ditfers a hit from
the ordinary in that it has heen destaned to of-
tor two different delay nme constants: a lonwer
ane tor s<h and a shorter one tor vw,

Avs shown dn Bigl 1A, two capacitors, CI8
and C49, are munlvial. During ssb operation
Od shorts vat C49, placing C4R in the vireait
alone. When operating ew, C48 and 39 are in
series, vedacing the fatal capacitance from 3.1
ub ro halt that vuloe,

F'o negate 14 actian, | removed C38 and
CdB and replaced them with a single capaciron
as shown e Fig, 1B, The 4F anil pe hoard
£3549-1140-0M must be semovad to avcompitsh
ttrn, Five serews bold the board and assoctated
heat sink in plave oo the chassis fdo not remove
the ~erews holdimg the hoard to the heat sink}.
No wires or connectors need be undone, Using
2 howewattage seldering ivon and  wivking
imatenial, iemove the fwo capacitors, Replace
them with o wingle capacitor which has s
pesiiive ferminai mserted inte the pe hoard
hole tormerly ovcupied by that of CJ8; the
newative vnd of the capacitor i soldered to the
pasd which held the negative terminal of (49
terournd toil), This leaves O isolated and
without ctfect on the YOX <ircuit delay,

[ personally preferred a longer tine constant
than that orieinally attovded by the ¢irenit and
usedd @ B8 pb Tanraiom capacitor as o replace-
ment. With tront panel conirol of the delay
tise comstane, T Find there is subficieat range 1o
stHE My operating reguirenents. Poul K,
Fagel, NIFB, ARRL Hay,

SOLAR PANEL CHARGES BOAT
BATTERY

T At trolling spreeds the alternator nn my hoat
duws not rotare fast coougit to <hatee the hat-
[y, As georesille, the charge would become
deplered over a period of five or six weeks, The
sns iree vierey provided ag idest solution to
the problem.

tproceed a da-cell solar panel mounted an
aralbominum T sechion that’s abont 4 feet ¢0.2
tieters) tang. The eells are so connected thar
they produce 0.5 4 ar 15 V1 bolted the pancl
1o the steen of the hoat in g position that is
vlear ot the maorer when the lateer is i the tift-
up position. See Fig, 2. [ wired the panel cireuit
m parallel with the alternator us indicated in
Pz, 3. A diede protects the cells tram flue-
mating alternator voltage and trom the hattery
vnltage duricg noncharging hours. A S00-mA
mefer monirors the charging rate,

Results so far bave been eacelient, Over g
§am’s time the battery did not run down o
sas there auy need to add water, The panel
pradices nearly 200 mA on o szany day, while
o dull davs the ourput draps to St mA. i the
Fasttery is fislly chareed ) the tate is automatical-
Je eur o a e trickle,

*Assistant Technicai Editor
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Gonducted By Stuart Leland,* WAJEC
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TO CONNECTOR 9 |
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Fig. 1 — At A, & portion of the TS-830S VO X delav circuriry. The maditied cirewt 1s shown at B,
Component designations are those of the manutacturer, Resistances are in ohms: k = 1000

Fig. £ - Walter Wright, WBSMQX, uses soiar
power to keep nis boat battery fully charged.
The 3&-cell solar panel 1s positioned to clear
the motor inits tilt-up position

A member of cue tadio ub, Felix Camp-
bell, RIDMLUE, simultancously used the same
wdea tar his bodt, Neiwrher of wy was awwe of
the uther's cxperitents, In view of aur suceess,
Fam sibmtting my plan o Q877 response ta
sugpestions that | publicize tt for the henefin of
wther amateurs, — Bult HWrighs, IWRSMOX,
Sania Fe, New Mexico

MAKING DOUBLE-SIDED CIRCUIT
BOARDS

£ Perhaps ane of the most difticult tasks in
constructing  double-sided  photosensitive pe
brards in the home is the aligninent of the
negatives (or positives! hetore exposing the
board. A ery simple and inexpensive method
is used it the ARRL lab. It requires a picce of
sheet glass the same thickness as the pe boaid
te be used, The size depends on how large the
pu pattern happeis to he,

A setap of pe hoard is butted against the
cdge of the giass, One negative is then placed
on the top of the glass and the odge of the
negalive is taped to the serap pe board with
masking tape. See Fr. 4. The glays is then flip-
ped Over so that the other negative can be
meunted in a similar manner and aligned with
the first negative. Look straight down on the
negdtives fo avord paraliax. After alignment,
the glass sheet is removed and replaced by the
sensitized pe board, A piece o tape can be used
to hold the negatives against the haard while

i G-bao

. -
*l. BT ENGINE ‘

== e GENERATOR | r,’t'\
" BATTERY - - _\

&TJ, |

1N4OOg | {

H d BANK
uf

SULAR

SELLS

]

Fig. 3 - With this circuit, & storage battery
can be kept fully charged with the help af
=unhight. On a sunny Jday a 36-cell panel will
pravide a charging current af 200 mA.

£
l: GHECK !
H ALIGNMENT - _
j : " GLASS
ﬁ y NEGATIVE SHEET
T preestreror e
SR ¥ g
-‘ ~TAFTER ALISNMENT [
‘ - o PULL T AND
BERAP BG NEGATIVE  orplacE wiTH ;
B0AKRD -

BCARD

Fig. 4 =- & method of checking negalive align-
ment tor double-sided circuit boards,

making the exposure, - Clerrv Hull, AK4L,
ARRKL Hag.

CONVERTING A VIBRO-KEY
INTO A KEYER PADDLE

1 Moditying a Vibroplex-type hey into a pad-
dle for use with an electronic keyer involves
only a few changes. The first step is to make 2
new bar from steel, brass or vopper. Having
the bar chrome plated will give it a professional
appearagnce, There are speciaity shops in many
areas where such plating 1s «one.

Dimensions for the bar are shown in Fig, SA.
The rar shauld be drilled and tapped to accept
a machine bolt for adjusting the paddie. 1 used
d4 4-mm (3/32-inch) dia bolt cquipped with &
fA-mm (3/8-inch) dia sview oot that locks the
holt i position.
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NEW POSITION —j
OF BUS BAR

T~ oL PoSITION
OF BUS BAR

H DOT)

—*
NEW, LARGE, HOLE WITH /
SCREW {ORIGINAL) AND 7
SCREW=NUT, AND 1SQLATOR

{OF THE GROUND)

NEW HOLE WITH 3mm SCREW
AND SCREW= NUT

“ig. & — These simple modifications are lor converting a Vibroplextype key into a paddie for use
vith an electronie keyer, Dimensiaons for the new bar required for this modification are shown in A
:nd B. On the bottom of the key the bus bar shawn in heavy lines is moved to the position in-
licated. The cutput terminals are ai the lower right in the drawing at C. Holes for the original ter-
ninals may have to be enlarged to ascommodate insulating sleeves, which can be made from
siastic tubing or other material. A new hole must be made for the ground connaction.

Vieasurements are in millimeters,

The terminals on the base are modified as
1eeded so that the dot and dash cirenits are in-
wulated trom the base, The original holes may
e enlarged to accommodate siecves for in-
ulating the terminal bolts from the base. An
wdditional hole, bolt and nut must be provided

for a ground terminal. This hole may be placed -

nidway hetween the two original holes. The
:round connection on the key is to be con-
sected to the ground on your electronic keyer,

As indicated by the drawing, the left-hand
erminal on the key is for dashes while the
right-hand terminal is for dots, Notice also that
e of the bus bars {Fig. 5C) 15 moved {0 a new
bosition su that it connects directly to the dash
erminal.

After all the components have been installed
zs illustrated, simply adjust the setscrews for
s00d  operation. “But. how well does it
work?™” you may ask. To that question 1'd say,
“Hear me on 20 meters!™ - Fernando Cereja,
(' F120Q, Lousen, Portugul

PREVENTING WIND DAMAGE
TO MATCHING STUBS

LI My Hy-Gain quad was constantly being
subjected to breakage of the matching stubs as
a resitlt af strong winds, The foree of the wind
would move the stub in a front-to-back diree-
tion while the mounting lug was held rigidly.
Replacements are «xpensive and quads are not
always teadily aceessible 2t a nearby stote,
Three small insulating blocks solved the prob-
[em, Now the clement cannet move as before,
The detail e Fig, 6 illustrates the mechanical
vure. | am sure many hams will appreciate the

idea of this simple addition, which climinates
replacing the damaged parts, — Merefi Hess,
Sr.. WBMLT, Westminster, Colorado

NUT STARTING WITH NEEDLE-
NOSE PLIERS

I ] Needle-nose pliers can be converted into a
useful gadget tor starting nuts in those places
that are difficult to reach with your fingers, See
Fig. 7. The handle bearing against the knurled
serew head is drilled for a loose it while the op-
posite handle is rapped with & 6-32 thread. A
bolt with a kourled screw head is inserted
through both the Jrilled and tapped holes. Ad-
justment af the holt permits the pliers to
become a small vise that will hold a nut firmly
al  varions dngles, rtesulting in a  lesy
“profanagenie™ situation, Clearfy, the screw
may be remaved for normal use of the pliers,
- Erank Nobile, WIMT, Berhesda, MD

DIMENSIONS FOR THE K7THNM
BENCHER DUST COVER

77 Amateurs whe wish to make a copy of Chet
MeClellan’s dust cover For the Bencher key (see
Hints and Kinks, (87, February 19811 will
find the following dimensions helptul for
preparing the clear plastic (Lucite) panels, For
A and AT, cut fwoa pieces (3/16 ® 1-778 X
4.178% inches (4.76 X 47,63 x 104,78 mm).
For B and 81, vut two praves 3716 X 12778 %
4-1/64 inches (4,76 x 47.63 % 102 mum), Faor
C. oone piece is required with ddimensions ot
1 x I8 % 38R inches (76 X
104,78 % 111,13 mm). Four pieces are necded
for I and these have dimensions af 3/16 X

DRIVEN a

T

GAMMA MATCH
0=48~20
METERS

[-.____GAWMMA ROD TO
OTHER ELEMENTS

s(:

|
SPREADER

ARM /4" WIDE THIN ALUMINUM
i _STRIP TO HOLD ELEMENT
§ 7 FrROM MOVING
BRELKING i '
POINT oy F

FNGHES % £26.9 % mm-

2% % 1" x 3716"
INSULATING MATERIAL

Fig. & — Addition of the insuiating strip shown
in this drawing is advised by Merell Hess, St.,
WOMLT, as a means of preventing wind
damage to the stubs on a Hy-Gain quad
antenna.

3’8 % 1578 inches (4.76 x 9.53 x 41.28
mm). Tulerances indicated hy the asterisk (%)
arc + 1764 inch and — O (4,.397'mm and —0).
- St Leland, WIJEC, ARRL Haq.

A TOUCH-TONE IMPROVEMENT

i1 am emgploved in commercial broadeasting
as a chief engineer for WDUZ, For vears | have

Fig. 7 = A pair of pliers may be converted into
a vise-fike gadget for nut starting by drilling a
hole in eagh handle and tapping one hole. A
6-32 bolt with a knuried nut on ane end serves
to adjust the clamping action of the tool.
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Fig. 8 — Stephen Konopka stiggests this
mnadification ot the Touch-Tone pad circuit
tHustrated orf page 439 of the 1977 Handbook.
He fndicates the change improves keying and
fraquency stability.

used the Handbook as o reference.

I would like to offer an improvement oo «
vireust deseribed in the 1977 wdition. Page 439
shows coanections for making. a standard
[ouch-Tone pad operable. Whife the unit does
tunction as deseribed, | find that osciliation
sfarts somewhat slowly and the frequency
tolerancy is below that of the capability of the
pad. My offering is the result of experimenta-
rion and studying a Bell System manual con-
werng the subject,

A simple conmection change will result in
proper wperation. ) am providing 4 revised
diagram (kig. 8). The change results in sharper
keying and  better freguency  stability,
Stephen A. Koropka, Gireen Bav, Wisconsin

THE HW-8 AND THE ACCU-KEYER
— A GOODb CW TEAM

1 In the process of modifying my HW-%, |
buit and installed an Acea-Keyer inside this
QR rig, The circuit is taken from the Hand-
haok. Ta begin this addition, take off the rront
pancl of the transceiver, Remove the band-
width switch and o its place insrt the speed
vontrol potentiometer for the kever. Mark the
sise of the potentiometer on the inside of the
chassis. Then, remove the potentiometer. Just
to the feft of the band switch there is space for
4 togele switch, Mark the location for the
switch hole, replace the panel and carcfully
drilt the hole, Ther once again remove the
panel, Mount the speed control and the switeh
on the chassis with s and lock washers.
These provide the correct spacing between the
chassis and tront panel. Tighten them sevirgly
and replace the front panel, Use an additional
nut on cach pew vontrol, Conneet the [eads
from the bandwidth switch o the new togale
switch, positioning the wires carctutly. | nae up
for wide and down tor narrow,

Drill & hole and mount 2 $/4-inch (6 mm)
Iwonductor phono jack on the wr panel.
Make two small holes for mounting the keyer
hoard, [eave ample voom for clearance be-
tween the bever hoard and the “cais™ standing
ap an the main 2irenit board, Consteer the dot,
dash and ground input Icads from the keyer to
the 173 inch (6 mm) jack. install the wires from
the speed control potentiometer to the hand-
hey jack.

Fhe + 5V needed for the keyer may be taken
from the power switch in the HW-R To
regulate this voltage, ©installed o § ¥, 1 A
valtage regulator which | mounted on the rear
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wall of the HW-R, The wall scrves as a heat
sink and 2 chassis gronnd.

A 2500:8-0hm output transtormer, inserted
i the audio output of the HW-8, provides
vnough audio to drive a loudspraker that can
be heard even witen operating mobile, This ad-
Jition does not prevent the use of headphones.,

My inodification plans alse include the
RITAQSK circuit chanees described in July
1977 OST. By moving the presclector peaking
capacitor to the rear panel, the maounting hole
left vacant by the capacitor provides # suitable
lovation tor the RIT controi. There is also
toum o the panel for a spotting switch. 3
prefer to use an spdt push-button tvpe tor this
jrITPOSE,

[t you wish to refinish the panel of an HW-8,
paint can be prepared by a paint deader so that
it will closely mateh the light Heathkit green,
New labels are casily made with dry transfers,
When refinished, the set should look as good as
new, - Bilf fnkrote, Jr., K2NJ, Fimningron,
New Jersey

[Editor's Note: Garl Youngs, W3NWS. notes that
a wrinkle-finish~ paint closely matching the
Heath panel color is packaged in a spray can by
the liiinois Sronze Powder and Paint Company,
Lake Zurigh, Il 60047, The color is Gelestial
Blue, No. 338. Many lacal hardware stores Carrry
products from this firm. Attention 18 also called
to the painting dea suggested by Carl Nebelsky,
AA1L, in Hints and Kinks, QST, March 1979

OLD TIMER’S NOTEBOOK:

A THREE-ELEMENT WONDER BAR

FOR 10 METERS

L3 When the Wonder Bar antenna was rein-
tracluced i Hints and. Kinks (April 1980 Q57
in response to reader ingueries, | recalled how |
adapted the Wonder Bar design to a 3-clement

on 10 meters, | thousht some (ST readers may
wish to try my scheme. bssentially the antenna
vonsists uf three bow ties arranged and spaved
as indicated in Fig. 9, Only the middle ciement
is driven with the < elements parasitically
uperated.

Each viement is constructed with altminum
tubing in & similar manner to that described in
Hints and Kinks. The center insulator for gach
ciement 1s made trom Plexiglas and is mounted
to the boorm by an aluminum angle, A two-tuin
link, connected 2o the transmission line, is
placed at the center of the middie radiator coil.

Use of a dip oscillator will enable the builder
to check the resonant frequency of the anten-
na.. Ulement  tnning s accomplished by
spreading or vompressing the coils to obtain
resonance dt the desired frequency.,

Because this antenna is vitective yet inexpen-
sive, it shoukl appeal to [0-meter enthusizsty,
Cuonnections and the ferminating end of the
transmission line shoul) be weatherproofed, —
Frank  Musho, W3CBM,  Springfield,
Peansyivania

NEUTRALIZING HINT
i3 An ordinary vacuum-tube vojtmeter, cou-
pled by means of an rf probe to the output cir-
cidt of a transmitter, serves well as i sensitive
“feed-through’ indicator while newtralisation
adjustments are heing made, With cxvitation
and filament voltage applid o the tinal
ainplifier tube (be wure to kifl the piate and
sureen soltages),  adjust  the neutralizing
vapacitor for minimum reading on the Y TVM.
If the transitter is copletely shiclded and
vollpled to @ voaxial output. line, insert 2 coax
Twoupler between the amplifier #nd the ling to
provide a wp point for of prohe, — F L, Clark,
WEZH, La Crescenta, Cofitornia, Hints and

beam. Because this antenna performed so well  Kinks tor the Radio Amatcur, 1559, g
PLEXIGLAS
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Fig. 9 — This version of the Wonder Bar antenna was onginally used at W3CBM back in 1957,
Canstruction of the elements 15 similar to the method described in Hints and Kinks, April 1980,
The tuning crils are made with no. 12 aluminum wire. Goil dimensians are: Reflector — 14 turns,
Tinch (25 mm) dia. Driven elemant —- 12 turns, | inch (25 mmj dia. Director — 10 turns, 1 inch (25
mm) dia. Coil length — 3-1/4 inches {83 mm). Angle Brackets — Three 1-1/4 in, fong bracksats are
required and can be made from 2.unch aluminum angle stock.



RFI Assistance List Update

Do you lose sleep when your garage door opens and closes
itself at 3 A.M.? Does your organ ‘‘speak’ to you in CB? This
list of manufacturers will show you how to remedy these —
and other — types of RFI problems.

By Harold R. Richman,* WACIZ

the following s un ipdute of the ARRL RET Task Group’s RET
Asgistance 1451t Fhe quest ro eliminaie RET continnes, spurred on by
the moredsed use of efectronic devices that are subifect to the
problem, The statis of KET solutions femains unchanged, however,
The first RIT hill was tniroduced in Congress i 1972, bt none Has
vet beoen passed, This feaves RET problens, for now ur least, n be
dealt wiih at the individual consumer level, unf at the manifacturing

Admiral

Np  longer in
BU0-447-8361.

Akai America ()

husiness.  For  parts, tel

Akai products include audio tape recorders,
videa  tape  recorders, a-m/fm receivers,
speaker systems and related accessory pro-
ducts, Inquiries retated to RF] should be ad-
dressed to the Clustomer Service Department,
R00 W, Artesia Blvd., Compton, CA 90220, or
to P. €. Box 6010, Compton, CA 90224, tel.
213-5337-3880. “Upen receipt of these in-
quiries, we will investigate the situation and, to
vur utmeost, try to resolve the customer’s prob-
lems,**

Allen Urgan Company (C)

When a complaint is received via the Jealer,
Allen Organ Co. sends the dealer an informa-
tignal service bulletin on RF1 and sufficient
casnponents to cover all amplifiers in the af-
fected instrument. This service is offered at no
cast to the customer, Refer RF] problems to
the tocal Allen dealer, 1nquiries may be made
to Mr. PDavid L. CGeorge, National Service
Marager, Macungie, PA [8082,  tel.
215-966-2200,

Altec Lansing International (NC)

Customer RFI problems are referred to the
authanzed Altec warranty stations (ocated na-
tionwide and denoted hy an information card
furnished with vach picce of eguipment.
Unusual situations are, at the option of the
warranty station, referred to Altee Customer
Service, 1515 W. Katella Ave., Angheim, CA
II803, tel. T14-774-2900. or to the Engincering
Department, 1315 5. Manchester  Ave.,
Anaheim, A 92803, Attention: Chicl
Engineer, Electronics.

Apple Computer, Inc, (N)

“Our products include  business, profes-

*ARRL TA. 3908 Lake Blvd., Annandale, VA 22003
‘Notes dappear an page 50,

Symbols

(N) New listing as ~ontributed by
rmanufacturer.

() Item inciudes changes as reported by
manufacturer or corporate repressen-
tative,

INGY No change from February 1378 listing,

supported hy direct refarence to
manufacturer,

sional, educational, svientifie, industrial and
nome computers, peripheral devices, and soft-
ware. These products are designed to be eom-
pliant with the FCC guidelines covering Class
A and Class B computer devices, Inguiries
related to REL should be addressed to anv of
our more than 800 dealer-aperated Level Gne
service centers, 1f the servige technicians there
ate unable to solve the situation, they will con-
tact  aur Corporate  bngineering  Services
Ciroup. ™’

Arvin Indusiries, Inc., Consumer Electronics
Division (C)

Customer problems inyolving RET should be
referred  to M, John  Currey,  Managsr
Fnainecring Support Group, E. 15th St
Columbus, IN 47209, tel, BI12-372-7271,

Audio Research Corporation (€7)

In the ewent uf an RF1 prablem, rthe
customer mayv write to Mr. Richard arson,
Chiet Fngineer, 6301 Shingle Croch Phwy.,
Minneapolis, MN 53430, tel. 612-366-7570.

Raldwin Piano and Grgan Company ()

SRET complaints are usually handied by the
focal Baldwin survice technician, Factory per-
somnel are available to assist a rechnician when
necded. Baldwin maintains its own stalt of
technical representatives who travel in the field
and may be called upon 1o assist a dealer
technician with difficult problems, tneluding
REL Several Baldwin Technical Manual Sup-

fevel, Aside from writing vour Congressman to urge adoption of an
RF bill thar would put the burden on manufacturers to produce
RiIf-free equipment. you cutt teke divect action to combat radio fre-
quiency interference trowgh the services provided by these mannfac-
furers, Thev have made this information avaifobie voluntardy, and v
sote uof thanks goes 1o them and to Harold Richman, W4CHE, who
cenpifed this wsetul list.

plements ate available with specitic instrue-
tions for RET suppression on specitic models,
This information is readily available gapon re-
guest. [nguarics may be direetedd to Mr, Gilbert
. Carney, Manager Organ Techrical Servicy,
Baldwin Piano and Organ Co., (831 Gilbert
Ave., Cincinnati, OH - 45202, tel.
S13-R82.7MAR

Bogen Division of Lear Siegler, Inc. (M)

“Bogen Division manufacturees professional,
commergial and indostrial sound eguipment.
In the event of an REE prablem with any Bogen
unit, write for the division’s free Field Service
Bulletin No. 59 abour RET signal interference,
or contact Adlen Guthman, Service Manager,
Bogen Division/LSI, Box S04, Paramus, NJ
tr1as2, tel. 201-343-5701,"°

Carver Corporation, {nc. ¢C}

Carver Corporation  manofacturers high-
fidelity components. **Prahlems pertaining to
k11 should be dircvted to our servics manager.
Mr. Philip Fenner, P. (3. Box 66, 14304 NLF,
l9ird Pl . Woodinville, WA 4RI, tel.
206-487-3483."

Conn Keyboards, Inc. (C)

R¥{ complaints shouid be referred to the
loval Conn dealer, whether instroment is to or
out of warranty, Factory assistance s available
to the dealers whe are unable o correct the
REL. RFI problems encountered within the
term of instrumienl warranty are usually cor-
reeted by the selling dealer without cost to the
argary  oswner. Contact Mr, Thomas A,
Umbacgh, National Service; Manager, 350
Randy Rd.. Carol Stream. ML 6087, tol.
31246334320, ‘

Crown International (N)

“Crown International is the manuracturer af
high-end audio products, REL suppression is
invorporated in the design of the product, Hoa
cistomer shoufd encouater an RE| prablem, he
may contact the fechnical Services Drepartment
of Crown International, (718 W, Mishawaka
Rel., Eikhart, IN 4p317,*
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Curtis Mathes ()

Cnris Mathes praducts inchide volar 'V
and stereos {10y solid stated in portable, von-
sole and combination contiguranons,
Customer complamts invelving RET shonld
tirst be cesolved at the retail-deaier level, 11 not
satistied, thea rhe complaint shouid be meade in
writing to the Consuiner Kelations Departiment
civing all details of the problem, along with the
model mbarmation, seiial aumber, Jdare of sule,
deater and service history, fach coraplatnt will
be Dandled  nelividually, Write 1o Curtis
hlathes Manofachiring Co., Curtis Marhes
Phwv., Athens, T 73751, ol RIYI-527.F04n,
Tesis nigly ol RODJYT954 3,

Delco Electronics, Division of (M Corpora-
tion {see GM Corp.)

Dument tsee Emerson Quiet/ Kool Corp.)

Electra Company, Division of Masco Corpora-
tion of Indiana (N)

Floctra Ca o ashs that Kt T oproblems with
“Remcat,” its awtomatic scanning radie, be
teferred fo ifs serviee deparbment at Mx) |
Counry 1ine Rd., Cumtherland, TN 16229, 1,
T4 1440,

Emerson Guiet/ kool Company (Cy

Ao derome KRoth reports that his company
has not made TV < or audio devices sinee 1972,
Asa continging gesture of goodwill, however,
Mro Roth suggests that custemers may et
REL problems with cquipment pretiously
marketed by Fmerson Quicts kool Co. (o hin
for recommendations, Jf the mailing adures,
pelow. La aor eogfuse this company vwith
Eroerson Radio Corpa ik s an istieely it
ferent publicly owned carpnration. ¢ ontacr
Fcrson Quict:koul a1 ), Hox ux,
Mooodbridee, N1 OT09%, pel, M -3%( -0,

kmerson Radio Corporation (N)

Custoumers 1y refer RE U inguiries rolated to
Fmersen Radio Corp, £V 2l radia prablems
fe My, Dave Buda Vinerson Radio Jdoes nat
supply filters. The new address is: Fanersen
Kadio Carp, One Fmerson Wiy, Sociden,
N OTOWL, (o], 20 -Kns-3 1y,

Fpicure Products, formerly Flpa Marheting
Industries, Ine. ()

CComplants are handled with respect ta
pants and Tabor on e mdindual basis,
Meeessary inedibicatiens tor RELare made on a
to-charee basiy tor parts and fabo during the
ferm of mstriment wartimty. Bevond watran-
1y, medifivntion paits e wunlable tree o
chivee. The costomer mien payvs Fer lahor in-
colved in the iastallation of the parts, ®eler
RIT prablems oo Mro gohn bo King, National
werviee Alanazer, 25 Hale S, Newimnvport,
MA D930 el N00-225 T3

Fisher € 'orporation tNC)

Lisher Comparation asks that K1t probloms
inolving o {isher product b handhod s
tollaws: rogquest assistance fram the Jegid sell-
ing dealer ot reguest assstance fram the ocal
Pishor cinthorized sotvice station a0 lisg s
pached wath evers Fishor nmt Contact with
fecal isher avengies is the preferred maethad of
hamdling. 1 isher’s sorvice coordination wioup
iaintains 1o%e communicaiions with 1 sk
itherised sations sl isher's
Frgmectiie Department, aned works niler the
st siston of the oftice o the National S -
siew Manaece, 1] the proBlem cannot be solved

SURNTNY
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at the first two service Tevels, contact Ser jce
Coordination, 21314 1 assen St., Chatsworth.
CNDLITL el 213 wuRt3on,

Garrard /Plessey Consumer Products (€)

Cunrrard aisvises the vonsomer on methods
that may climinase K1 L In unnsaal vases where
the soggestions are inetFectual,  customers
should reler the RUE problent to AMr. Aj
Uranckevicus, National Service Manager, K3
Sherwood A, Parminedale, NY 11735, tol.
A1H-293-2400,

General Electric Company ()

REL problems wnsolimg GUEL felevision
recciters shoukl be rferred roo the nearest
Citieral Flectric Custome: Care Service Opeya-
tion, IF € Cusiomer Care Service iy nnable
fo vortect the REL, rie customier should reter
the prablem to General Flectric Coo, Mre. 13
Hopwoud, Manager of Consinner Altairs, Ap-

pliance Park,  [oaiwille, KY 20225, el
SOIASIAISLOANL RED proilems insalving
G booradios, recard plavers and other audio

pieslucts shoald be referred to Mangser of
Comsnmer - Counseline, Mrs, Patrivia «
Cleary, Flectromivs Park, Bldg, S, Scracuse,
NY 13221 el 31S-456-338K.

General Motors Corporation (N)

“Erom time to fime yuu iy have quustions
cimeerning the clectromageetie companbility
of mobife transmitters when installed  on
Civneral Motors cchicha, 1o help ascid sk
duestions from arvising, it is urged rhat care e
taben ta follow any applicanle GAT w e Po-
ceddures. The local GA Sersive Managen for the
Cur or Track Divisian whose sehicle i -
wolved showid e contacred for inforuation
about wigh service procedures. {F von are
uiable o obtain such asistance tocallv on it
questions nevertheless arise, we have aviai-
fiskedd o central contact paint ter al sueh in-
quiries, Seeordingly, wou shoulld dipect your
tnquiries tor Mre, Flenmy L [ amberts, ©OMN Ser-
sl Rosearet (OMSRY, Serviee ey clapment
Ceater, 3800 Van Dvke, Warren, M1 48090,
fel F13-202-8048. He will direct vour tnguiries
fathe appropriate disistons or statt wirhin o]
and Tollow up 1o s thast apprapriate action is
fahen ™’

Gulbransen, Division o4 CBS Musical
instruments, fnc. ()

Culbransen conperates with Joalers and
vistorers i ollering sugpested salitions to
REL Cuadbranser does nat reinshirse the con-
sUImer For wepvicing, Shen estrome cises are
snvonifered becatse of the proimity ol the
transatitter and relame power. howeyier, the
dealer way sometimes absarh the cost of swei-
viving BREL probloms, Custaomenrs shoold 1efer
RELprohloms to the Toval deader, tngniries ny
be directed ta ki 14 facono, Consinmy Ser-
e supersisor, 100 Wilmar R, Dot Lok, (1
NWINTS, fell SO0 43300814

Hammond Organ Compuny (1

SRET difficulries e vsesilly fandled hy rhe
vl Hammond  detier seevice  technivian.
Flarmmend maintains kit of techimead ser-
iee reprosentatives who tieel in the tickd g
mety b called upon o assist loeal dealer tech-
miciins w it didficult o gonseal sers e prolhs-
fems, including ®EL Flasioend states that
the servfees ot the Fogmeering and Fochnivg
Baicld Serviee Departments nuder its control are
provided o consimer andd dealer without
vharse, K11 probiers <hould he referred 1o the

focal  Hammond deider, Inquiries nmv he
dicected to the Hammond Fovhnieal sorvice
Bepartnment, 2200 W, Diversey Ave. 1 fucago,
60639, Artenrion: Terry 1. Welch,

Harman/Kardon, Inc. (C)

RIT probicms should he directed o Har-
mig kardon ut 240 Crosswivs Park W,
Wondbury, NY 11797, tel S[o-dY6-3406, Ai-
tention: Cnstomer Relations Dept.

Heath Company {C)

Heath Coo sugeests that, for fastest sery e
vt matters telated to RS regardless of the pro-
duct line invelved, customers may now jech
the Technical Coasultation  Department by
vither writing divectiy ta that deparfment at
Heuth Co., Benton Harbor, M1 49022, o by
using 2 new divecs-hine telephone system o the
department by calling 4169823301, [30 not
wite to an mdividual,

Hitachi Sales Corporation of America (€

“Our primary products ave TV, 1adios, tupe
wecunders. hi-te components and video e
revorders, Hitacht sates Coip. of imerten at-
tempts oocuce cach RES problem on an in-
dividual  basis,  Customers showtd  jroside
model number and information coneening the
nature of the prablem. RE@ prablems shouid b
reterredd to the avarest Hiracht Resional (M-
Hee ™ Eastern Rewionai Office, 1200 Wall &1,
Wost, Faedhust, NJO70TT, fol. 2019355980,
Attention:  Serviee  Dept. Mid-Wesfern
Regional Office, 1K Marse Ao, FiK Grove
Yillago, B o007 tel, 412-593- 0850, Attention:
Service Liept, Vesrern Rerional Office, 612
Walnut.  Compton, O\ wn, gl
JIA-FRTRINR, O Arrention: Service  Hepl
Sonthern Rewonal Office, 5100 Plaga 1r.
Cullege Park, GA 0339, rel, 4047630360, Af-
tention: Service Dept.

4. C, Penney Company, Ine, iNC)

€, Penney Company avks that customers
with RED problems contact their nearest J. ¢,
Peomey wtore tor persenal assistanee, 1. G
Penney Comepany, Tne., £300 Asenue of the
Americas. New York, NY Loy,

Kenwond Klectronics, fnc. (€)

benwoad ashs that cuastomers with RET
prablems tuke the atfected unit 10 an wutho-
rezed servive venter where an adjustment will be
macke i ot ta the custormer it the prodict
v properly reeistered wizh Kenwaood and s
within sarraniy. It 5 sugeested that prioa
autlorization for the return be obained trom
Mro Tesiin Furuesahi, 1S F. Watsoncenrer
K., fCarson, €A 90745, el 2138 v-1700,

Latuyette Radio klecironies Corporation (€)

sCustomers shoukd yeber RED problems in-
volving Lafavette products to the oeal dealoer.
1 the sicaler cannot aileviate the problem, the
vastamel may coutael Mro Charcles Tanuer,
Vice President Admimstration, 111 Jericho
[phes Spossct, NY U791, tel, STe-u2(27700,

Lowrey Division of Nortin Music, Inc. ((°

“lowrey custormiers should reter RED proi-
lenes o the docad Lowrey deater ar eertiticd
Lowrey rechnician. Eowgey provides al! rech-
nicians with technical Gterature regarding BE)
did sl pronide wssistange o baca) e ice

utegiizations  throueh ooy satt ool field
fechnival represeaiutives when neweded. io-
gquities s he Jdireeked 1o M Taniv K.

Phomas, Director of Prodict Sevues, 7007




Lake Conk Rd,, Decrficdd, 1L 60015,
Magnavox Consumer Electronics Company (C)

“REL problems are vusually handled hy the
local Magnavax Anchorized Service Center.
Tevhnival assistanee in resolsing such problems
iv provided by the Magnavox Field Service
Staft rhrowgh Four Arca Seivice Offices,
Technicians or customers may refer unusual
Kb problvms involving Magnavox prodocts to
thetr nearest Area Seevice Center.”” In the Mew
York greg contact Magnavox Consumer Elee-
tranics Co., 160 E, Union Ave,, Fast Ruther-
ford, NI 07073, In the Chicaso aree contact
Magnasos Consumer EBlectronies Co., 7510
Frontage Rd,, Skakie, IL 60077, In the Atlawnia
areq cantact Maznavos Constimer Blectronics
Con, 1898 Leland Dr., Marietta, GA 30067, in
the Los Angeles greg conract Magnavox Con-
sumer Electronies o, 2645 Maricopy St
Torranee, €A 205013,

Marantz (sec Superscope)
Melntosh Laboratory, Enc. (C)

“Nelntosh has a number of authorieed sor-
Viee ggencies locared throughout the cotntey,
Customers will be assisted to 1eccive prompt
felp. RED and other servive-related problems
calt be sdirectedd (o M, John Behory, Customer
Service Mamager, 2 Chambers St Binghain-
lon, NY¥ 13903, 1ol 6p7.723.3512."

MGA Mitsubishi Electric Sales America,
Iae. (Q)

MGA I the new sales and seevive represen-
talive for the Mitsuhishi Bleotrie Corp, RE)
ieports Trom the field, bevond the deaier’s
capabdity  to gesobve and in which MGA
boecomies involved, are handled on an in-
dividual basts, as in the past, **All attempts will
be nmtde 1o give customer sdtisfaction.”” MGA
siggests that teguests For assistanee by ad-
dressad to 3030 B, Victoria S1., Compton, CA
0221, or the Service Departiment may be con-
aeted by telephone, toll tree, ar K00-321.1132,
Mr. Ken kratha is rhe new Natianal Seiviee
Manawel

Midland International Corporation (C)

Midland pelicy remains the same, U any REFI
problems are encountered with Midland por-
table black-und-white and color TV or asdio
dand vadio prodocts, indisiduals shoutd contact
Mr. Dennis Over, Viee President Customer
Servivy, B0, Box 1903, Kansus Ciry, MO
AL, o i 1690 N Topping, Kansas City,
KICY 64120, 10l B1H=241-R500,

Monigomery Ward (()

Svrvice tor REL shoukt he obtained from the
nerest Monrgomery Ward location, [F servic
nonat obtnable Tocally, the wustomer man
write o Custome: Service Product Manage:,
Curporate (Mices, Montgomey Ward Plaza
N Chicago, 60671, The Montgomery
Ward el sarvice avgamization can call upon
favtary and corpotate engineering talent for
Assistanee in baodling Jitfweuit REL problems,

Marse Flecivo Products Corporation (C)

“RED complamts velated to Morse eniertain-
ment products way e referred to de. Phillip
Ferrgra, Scrvice and Parts Dopi,, 3444 Morse
In., Dallas, T 75221, tel. 214-337-4711 oy
SOO-S27.6422.%

Nikko Audiv {C)

SNiRko's line of praducts includes stereo

teeivers, taners, amplifiers, combination pre-
amp and main-amp pairs, tape decks and signal
pracessors,  Forinformation and  assisfanee
with any Nikko products, inquiries should be
made 1o Mr. Rebert Fontana, National Serviee
Manager, Sciviee. Dept., 3200 Oser Ave,
Hauppauge, NY 11787, tel. 516-231-8181,"

North Americar Phillips Corporation

This corporation no lenger manutactures its
own RET-prone praducts, (Sce Sylvania,)

Nutone Division (C})

YRefer RE] problems o Mr. Norman W,
Adms, Fiekl Serviee, Scovit Housing Products
Groupy, Madison and Red Bank Rds., Cincin-
nati, OrH 45227 tel. 513-527-5415."

Panasenic Company (C)

When instances of REI aecwr, the castomer
should vontact Panasonic at the following ad-
dress: Panasonic Co,, [Hyision of Matsushita

Flectric Corp, of America, One Panasonic,

Way. Sceaucus, N 07094, Atrention: Super-
viser o Quality Assiance Group,  rel
2 3RLTOY, The custorer shoukd proside
made! number, seriat number and intormation
vongerung the problem. Upon review of the
prablem, the customer will be contacted and
advised where to return the umt [or coreective
icpail. “Pangsoniv will absorh hoth parts and
Jabor casts in these istanees,

Phase Linear Corporation (N)

“REV problems sheudd be directed to Phase
Linear Servige Dept,, Rick Bernard, Service
Manager, 0121 48rh Ave, West, Lynnwood,
WA 98036, tol, 206-774-8R48, [n-house articles
regarding RED cures ure available upon reguest
at o charge,”

Quasar Company (Matsushita Corporation
of America) ()

For a high-pass Hiter, the consumer shoold
COntaet  Quasar Co.,  Consaimer  Belations
Manager, Mr, Cieorge Dratillo, 9401 W, Grand
A Frunhbin Park, 1L eul3l, el
3245101200, Model atgd serial uumber of the
tecever and Frequency of the interfering signal,
it knewn, shauld be incladad with the written
request, d~ well as whether sound or picture or
both are aftected, The Quasar Jdistributor
serving the focal area shoilld be contacied
telative 1 any other inrerterence probiem that
is wimigue t Quasar products.

Radio Shack (L)

UCustomers who o cncounter  unigoe  in-
terferenee problems mvolving  Radio Shack
atdio products gy write (o Mr, Dave Garner
e Mo Al Zuckerman, Product Development
Fugineers, National Headquarters, 1100 One
Tandy Center, Foit Worth, I'N 76102, ol
®17-290-3208.*

RCA Consumer Electronics ()

“RF1 problems invalving both TV and audio
products may be referred to Mr. J. 1. Sanchez,
600 N, Sherman Dr., Indianapolis, N 46201,
tel. 317-267-6448. Requests for filters should
include maodel number and sertal number of the
RCA  television receiver, 'Filter installation
charges will he the customer’s responstbility,””

Rudgers Organ Company, Division of CBS
Musicak Instruments, Irc. {C)

RFI problems invalving the Rodgers Organ
may be referred to Custom Organ Test Depart-
ment, 1300 N East 251h Ave., Hillsbore, OR
l)ﬂﬁﬂ‘;

1223, tel, 503-648-4181.
Rotel of America, Inc. ()

Stereo receivers, amplifiers, tuners and tape
decks are made by Rotel. RFL problems shoutid
be referred to Michael Gregory, National Ser-
viee Manager, 13528 S, Normamdic Ase.,
Crandenia, CA 90249, “*RF[ problems will be
handled according to the terms of our limited
warranty.’’

Sausui Electronics Corporation ()

“REL problems should now be directed o
My, Frank Barth, Vice Prosident Frank Barth,
Inc., 3K 5th Ave., New York, NY 10110, tel.
212-39%-0820. Franh Barth, ine. is the new
advertising  and - pablic  relations  apeney
representing Sansui. Mr, Barth will direct the
Customer o at appropriate Sansui o Scrviee
Center.” A Sansui representative has previous-
iy stated that all Sansut products are caretully
vhieched  prior do final  epgineering cont.
mitments for siseeptibility to REL “Units are
often taken to high-rt-level arcas such as Now
York City o determine any desien flaws.*”

Sanyo Electric, Inc, (C)

"In the cvent an RED prablem should oovur, the
custorner s eguested fo rabe the set to the nearest
Sanya authorized eepair station, [ransporration
tov anel trom the shop is the responsibility of the
customer, Should the shop nor altesiate the prob-
lom, either the custonrer o the shop should con-
fact Mr. Brad Cuoulter, Consumer  Relations
Sunager, Sunvo Llectric, Ine,., Electronics [ivi-
sion, 1200 W, Aresia Bhvd., Compron, CA
G220, tel, 2135375830,

Scientific Audio Flectronics, Inc. ()

YReter REL inguities to Mr, Michacl L.
Joseph, National Marketing Marnager, or con-
tact Mr. Robert Huot, Narional Sery e
Manager, 701 E. Macy 5., 1 os Aggefes, O
0T, tel. 2A-AR9-T60), "

H. H. Scatt, Inc. (C)

[his manufacturer olters g simple instene-
tion sheet o 2id cistomers in resalving prob-
lems fnsalvine of pickup, | he intormation in-
chides sugpestions ahont saitable equipment
gronling, power-lne by passing and hints aiod
stggestions on how (o determime whaere of s
eritering the equipntent, =*Custamers should
refer any REL proklems to Me, D, b,
Merryman, Engincering Dept.. 20 Commeiey
Way, Woburn, MA 01801, tel, 617-9338800,

Sears, Roebuck and Company (NC)

Sears asks that custoaners with un RFF prah-
leon insolving a Sears product sontact the
nearest Sedrs service department Yor assistance,
Inguirivs may be dirgcted (o Mr, R, L. Good,
Aanaeet Marketing Communivations, Home
Appliances, Dept, 703, Scars Tower, Chicaee,




1. abaRS, tel. 312.875-53360.
Sharp Flectronics Corporation (C)

USharp Electranees will, with prowt of pur-
chase, supply customers with a Drake TV-300
high-pass filter 4t no vost, Audio rectitteation
problems are handled an an individoal basey by
the Servive Department. Refer RET problems
ta Setvier Manager, 2 Kovstone PL, Pargmus,
NEO7ASZ, rel 201-2623-9000,"

Sherwoaod, Dvision of lnkel Corporation (C)

Customers with interferenee problems
<hoald cantace Mr. David Danivls, Vics Presi-
dent Marketing, 17107 Kingsview Asve., Cars
aoft, CA 90746, tel, 2135150866,

Shure Brothers, Inc. (C)

The manufucturer recormmmends the awe of
halaneed-line,  low-impedanee  mivrophones
aad cables, T an RED prablem persists arter the
daboave mcasiees have been taken, the castomer
showld contact Nhuie Brothers, e, with
speeifies so that they may be able to help solve
the problem. Reter REE problems ro Customer
Services Llept., 222 Hartrev Avel, Evansion,
FL 6204, tel. 312-866-2553,

sony Corporation of America (O)

SO primary products are color televiston,
hlack-damd-white  relevision,  video  tape
vorders, skeiva cgipment. andio o
ponents and word-processing cguipment. RFJ
asaintanes is provided through reional service
wdnggers of Sony Factory Service Centers
through the Cuostomer Caie Dept, An REL
honklet s available tram the compaay on re-
duest. Sany Corp,, 47-47 Van Dam St., Long
ialand City, NY (1807, tel, 212-361-Ra00,*

sound Concepts (N)

“We handle all REI complaimmts at our main
laboratories at 27 Newell Rd., Brookline, MA
02146, el 617-566-0110. We reguest that the
offending unit be sveompanied by a desgrip-
hon of the nature of the REE; there is na charge
for thas serviee.”

Svundesign Corporation (C)

“Soundesign CotpasAcoustic Dynamics re-
guests that all service problems relating to
nonstereer merchandise he refeered 1o Mr.
Thomas K. Greene, Admitstratise Viee Presi-
dent, 34 Exchavige PLL, Sersey City, NI 07302,
tel. 201-434-1030, All sevice problems on
stereo merchandise dre 1o be reterred to our
authorized service centers. The nearest ane can
bu found by calling toll free in the continentat
Lhs, 8U00-631-3092."

Superscope/Marantz Corporation (C)

Superscopes Marants sianetacturees a-in/fm
teergvers, tuners, amophifiers, tape recarders,
revord plavers and andio systems, o the event
uf special RFL cases roesylting from extremely
high figlds, vontact ihe Technical Surviees
Dept.ab Superscops earporare of fiees.
“Modificarions necessai v ta resalve such RR|
problems are provided to customers on an in-
dividual  hasis.” SuperscopesMarants Corp..
HEE25 Nordhott Si., Chatsworth, €A 91301,
el 213-99R-4333. For Serviee Dept., call toll
free, BO0-423-5224, Artention; Mr.  Alhert
Almetda, Technical Service Manager .

Sylvania/Phileo, Division of North American
Phillips Corporation ()

Svivania pobiey remams as fallows: “Factory
freld sorviee and held engineering persannel

M pxeec I

work together to solve many of the TV] and
audio rectification prablems, if the cansumer
s it interferenee condition, he shauld con-

ract his ocal dealer. He s oin touch wich the-

manutacturer’s services that will help resolve
it Consumers should contaet the dealer and
work through his seivices tirst, BEE prablems
aic handled onoan individueal basis, Sylvania
tees v ailable tor therr techniclans an excellent
ptovial [V rramninyg manual oticd, Diggaosis,
fentificacion  and  Flimination  of TV,
Svlvania- Philco, M. Juck HBerquest, Manager
Seevice Training, Consumer Electrontes Divi-
sian, 700 Fllicott $t., Bataviz, NY 14020, tel,
TiR-344-5000,

Taondberg of America, lne, ()

When KEL oceurs e Tandberg products, the
to them. We will do any madificatian possi-
hle to dinupate the RFL? Authorization
shauld be obtained tram Mr. Tor Sivertsen
mior to retarn of the mnir, dr, Tar Sivertsen,
Techmeal  Viee  Prestdent,  Labriola et
Armonk, MY 10504, (ol 9142730180,

Thomas International Electronic Ohrgans,
Division of Whirlpool Corporation {C)

SRED s usually resalved at the dealer fovel.
If the imanufacturee®s field sorvice s made
awadre of 4 consumer complamt regarding REL,
they cantact the seller and advise him on how
to climinate the problern.™ Fhomas has siy
Held service engineers, in the ovent of a call for
assistance, an enginecr personally contacts the
coasurner by teiephone and makes an appoiar-
et to visit the hame of the consumer to vor-
tect the RET vowclition, with ot without the
dealer's technietan. **We oo not charge the
cousumer for this service,” Kefer RFI ‘com-
plaints to the dealer. Inguiries may be directed
1o Abr. Daniel E. Hafer, hlanager Field Ser-
siee, 7300 Lehigh Ave., Chicago, IL 60648, rel.
JE2-647-8700 or BO0-323-4301.

Toshiba America, Lnc. ()

Custameis  should  contact  the  nearest
regional ottice, an apdarted listing of which ap-
pears belew, for obtaining assistance in solving
REL problems involving Toshiba relevisions,
radios, tape products, amplifiers, tuners and
receivers, Mr. Stanley Friedman, Natiopal Ser-
vice Manager, 82 Totowa Rieb., Wayne, N
07470, tel. 201-A28-2000, NMr. Yy Roseuthat,
Eustern Regiona! Scrvice Manager, 82 Totowa
Rd., Wayne, NI 07470, tel, 201-628-R004¢, My,
Ray Holich, AMwd-Wesr Regivnal  Scervice
“Manager, 2900 MacArthur Bivd,, Northbrook,
iL o062, el 312.564-5110, dMr. . B.
Monrae, Southrwest Regional Scervice Manager,
g Rovalty Row, 1rving, TX 75062, 1o,
214-438-58E4. Nr. S, [to. Hestern Regionul
Servive Manager, E9518 5, YVermant Ave., Tor-
ranee, CA 90502, tel. 213-338-9960),

U.8. J¥C Carporalion {()

“Inguires related o REL imvelving FVC
products may be referred ro My, T, Sadato,
Chict” Bngineer, 41 Slater Dr., Elmwood, NJ
A7407, 1l BHL526-5308. "

[1.5. Pioneer Electronies Corporation ()

“Oontact: M. Andiew  Adler,  Eusiern
Kegton, 75 Oxford Dr., Koooachic, NI 07074
Mr. John Noa, Sauthera Region, 1875 Walnet
Hill Lo, leving X 73062 Mr. Claremce
shroch, Wesiern Region, JREO W, Rosecrans
Ave., Hawthorne, CA 90250 Mr, Datuel
Brostatt, Afid-Wese Region, 737 Fargo A,

Elh Grove Village, (L 600077
Wells-Gardner Elecironics Corporation (C}

“Wells-Ciardaer s 4 private-laibel manutae-
turer of consumer products, Toquirtes refated
tao REL should be roterred 1o nur privaic-label
customecs whose  address appeaes an the
moeddei-number label artached ra the product,
Spuecial problems which may be encountered by
private-Tubel customoers gre usually referred to
WellkCrardrer, 8. Harry 8eCoinb, Serviog
Manager. 2701 N, Kildare Asve,, Chreago, 1.
BA3Y, tof, 3T2-252.8220.7

Veurlitzer Company (C)

*The Wuriitzer Company makes available a
toll-troee telephone e, BOO-435- 29300 100 gt
iy rechmician o customer in any and all needs
pertaining  to the Wutlitzer prodoct, 'he
Waniiteer company maintams « «taft of teld
seEv ey mnagdeets s ho ean assist should an BE]
problem arse.” Winiditeer Co., 403 B Gurler
Rul., Dwekalb, i ati0i3,

Yamaha International Corporation (C)

The Yanaha cepanization attemprs to cny
vach RFL pmoblem on an mdividual basis.
Yamaba supphes all necessary technical infor-
mation al no charge. [ nterferenee ts cuosed
by design ciror, Yarsaha takes steps 4t 1t own
wipense o renwdy the problem, Refor B
problems to the local dealvr. The dealers are
bopt woll intormed  and  current on RF]
vountermeasures. lnquiries way be directed to
Meo William Perkins,  Elecironie  service
Munager, blectronie Seevice Dept.. B O, Box
6600,  Buena  Park, OA 90022, rel.
T14-522.9351.

Zenith Radio Corporation {C)

Zanith gives consideration to handling aod
praviding relief for RE problems on g case-by-
vase basts, REL problems shotld be eefereed to
Serviee Dhivision, 11000 W, Hevmowmr Asve,,
Frankim Paik, 1L 60131, tef, X[2-671.7550,
RFL referrals shoeid include model asd seriad
numbers ut the atfevted unit. Costomers with a
unigue, ditfieult problem may direct a letter to
Mr.  Richard  Wilson, Nanienal  Service
Manager, ar the sanie address. '’

Other Manuefacturers

M. Sally Browne, Dircecitor of Consumer
Affaws, Consumer kBlectronics Group, Eiee-
tromie Industries Assoclation, 2001 Eye st.,
N.W., Washington, DC 20006, (ol
24574800, may be contagted for assistancs
ar recottmendations in the handling of RFI
problems involving manutacturers not listed
hert, o bar assistaniee when the peaduct 1s /o
ionger manufaciured.

Meves
Raghman, CREL Assistaoce 1,7
FOTR, 1 43,

Lowry ot al,, Radis Froquency irerference, ARRI
19IR

54, brbruary

Fhe aquthor is a jormer FCC Engineer in
Charge anrd is well versed on the subject nf
KRFEL Hal is u member of the ARRL RFT Task
Cirap, and hoy presented nnerous papers on
BT and RET correcrion ai clufy mcetings, somi-
sy wibied techical svaposa, Heowas afso the
recipient of the ARRL Roanoke Iiviston Ser-
vice Award, His speeiad gffores hove been
revoghized b the ARRL and the FOO, winch
ecticchend Richmars original BRET asssiance list
iw its RFI publicarion, How to ldenrity and Re-
sodve Radio- [V Interterenee Prohlems. nse7




Orlando Rendezvous

After fallen roofs, WARC anxiety, searing heat, WARC
jubilation, volcanic show and blizzard — a Board Meeting
that catches up on “*housekeeping’ in pleasant Florida spring

weather.

By Perry Williams,* W1UED

Purhaps the most remarkable thing
about the ARRL Board of Directors An-
nual Meeting, held March F] and 12, 1981
at the Howard Johuson’s Hotel-Florida
Center, in Orlando, was its lack of
remrarkability. Ohl, wmuch was accom-
plished at the meeting — the minutes run
129 paragraphs -- bhut in contrast fo
several of its predecessors it was not a
Headline Happening. Rather, the Board
was ahle, finally, to turn its attention to
“housckeeping™ — to fine tuning of the
corporate machine, to ensure its control
by the members, to keep it running
sioothly, More on that, later,

The toughest decision the Board had to
make has already been reported, in the
editorial for April ST the decision to
raise the dues to anew rate of $25 per year
{which becomes effective July ), Getting
that wlitorial into the April issue was a
story in itself, At its meeting February §
and 6, the Management and Finance
Committee knew it had to seek the dues
increase at the March meeting; guoting
from its report: ““Deliberations included
ennsideration of the continuing inflation,
increasing air fares, hotel and room rates,
printing, postage, gasoline, ad-
justments in salaries to retain and atiract a
competent staff . . . the probable need for
additional revenue , . .’

knowing that the M&F committee
would make the recommendation, the
Editor prepared in advance, so he vould
give notice to members at the varliest
possible time, should the measure receive
the 12 votes (of 16) needed for a By-Law
change. The printer was warned that the

*Washington Area Coordinatar, ARRL

editorial and table of contents pages
would be late; overtime was authorized to
vope. An alternative editorial of timeless
nature was prepared should the dues in-
crease be postponed or fail to pass.

And the difficult time was still ahead:
each director had to study the facts, ask
questions — and make his or her own
decision. It happened at Minute 34 as
recorded in “Moved and Seconded.”
which follows this article. A new By-Law
was written, too, setting the dues of Full
Members over 65 at 80% of normal, Ai-
filiated clubs acting as ARRLs agents in
accepting and forwarding membership
dues may retain: (for their own treasury)
$2 after July 1, compared to $1.50 at pres-
ent, A motion to raise Family Member
dues (without QST) from the present $2 to
34 was defeated, 8 to 8 (see Minute 127},
Members may sign up for three years in
advance, buy Life Membership at $450 or
enroll in a **Life Quarterly’ plan {eight
payments over two years leading to Life
Membership) at current rates. if they act
before July [. Meanwhile, readers missing
the April editorial might wish to look it up
for its insights into the “why® of the in-
Crease,

Regulatory, Legal and Legislative
Matters

Turning away from internal affairs for
& moment, the Board unanimously
adopted a policy toward PR Docket
80-729, FCC's Notice of Proposed
Rulemaking leading to “*plain language”
rules for amateurs. Beginning with the
statement that, **. . . radio amateurs have
proven themselves capable of understand-
ing {and obeying) the rules for the
Amateur Service as they are presently

Committee Work

Not everything could be finished diring the
meeting. Here's a sampling of the many mat-
ters that wers assigned to committees for
study: :

[0 Should FCC be asked o allow General
class licensesas to use 3825 to 4000 kHz?
(Pians and Programs Committae)

7 Should free services continue to be Fur-
nished to nonmembers and nonaffillated
clubs? (Membership Affairs Committee)

{1 Should there be an “Emergency Cperating
Fund” at Headquarters, receiving contributtans
that couid be used {o retmbursa amateurs in-
curring special expanses during emergency
communications episodes? (Membership At~
fairs and Emergency GCommunications Advisory
Committess) ‘

[J1.8heuld the insurance administrator's offer-
ing of club liability and jegal reimbursement in-
surance be adopted? (Management and
Finance Committee}

3 Should there be changes in DXCC awards
for single-mode cperation? (DX Advisoty Comi-
mittee)

L1 How can the bulletin service to mambers,

offered by WTAW and certain volunteer sta-

tions, be improved? (Membership Aftairs Com-
mittee) :

3 What standards should the Amateur Radio
sommunity adopt for handling digital com-
munications? (Spacial “Ad Hoc" commitiee to -
be nominated by President Dannais)

1 Shoutd there be an official ARRL wind-
breaker available for purchase by members?
{Membership Affairs Commitee)

[71 What should be done about regional dif-
ferences in “split channels” on the 2-meter
band? (Plans and Programs Committee)

£1 How can amateurs deal with Interference
caused by scanners? (RF? Tdsk Group)

_Bo you have answers? Write the Committee
Chairman with your suggastions.

. AMmMMAd ~a




Farticipants in the 1981 Annual Meeting ot the ARRL Board of Directors enjoyed Florida sunstiune along with many hours of discussion, both formal
and intormal. Left to right, front row, are; KSDPG, W7QGP, WIPRN, W1HHR, WIFIR, K2SJ0, WoHD, WIRL, WPBWJ, VEICJ, WAUG, VEIOT, KOGA
and WBRC. Second row: N2YL, WAWYR, K7A0Z, WIQV, WOBUO, KI9EN, WARA, K1LLU, WSEDZ, W(BJCP WIFH, WAKFC, WBBUIA, WBAP and W3KT.
Third row: WEZM, WA4GLS, N3AKD, WIUED, N5TC, AGEX, W1XX, WARH, WIABC, N4MM. K122, KAPGM, KOTO, K1PAD, VE2YW and W6EJJ.

21

written,”” the policy goes on to say that
the League does not desire *‘to uppose
legitimate attemnpts {0 improve  and
strengthen . . . the amateur rules.*” [t will
theretore concentrate o the substance of
the Bocket. A few areas of coneern
already wdentified include the **Basis and
Purpese” section, which seems to be
restated in a way which reduces the tradi-
tional scope of the service; the deletion of
any specific references in the proposed
rules to net operation; and an apparent
error in Proposed Rule 30 regarding per-
mitted antentna heights, Comments on the
rules from ARRL officials and members
will be collected at Hg, The League will
seek a meeting between FCC and ARRL
voder the “ex parte” rules toeexplain its
findings, and then file comments offering,
where. appropriate, vonstructive  alter-
patives to the Commission proposals.
{Details at Minute 77,

A controversial ARRL decision of last
summer, under which ARRL would have
petitioned FCC for a phone DX win-
dow™ on 0 mcters, was put on hold
pending review by the Plans and Pro-
grams Committec (Minute 91). A von-
troversial FCC action will be brought
back to the Commission as ARRL seeks
{Minute 67} issuance of club licenses to
amateur groups not presently holding
ong. (Those clubs which presently have
icenses in their own name may renew
them and may change trustees us may be
necessary, under current rules.) Some
perceived  breaches of hospitality by
amateurs operating here with reciprocal
operating permits - occasionally com-
pounded by language barriers — has led
to a decision at Minute 92 in which the
League will ask that reciprocal operator
privileges not include the handling of in-
ternational third-party tratfic. During
debate it was «<lear that the Board
welcomes visiting amateurs to our shores

B2 nmRYf-

and wunts them to have a full range of

operating modes and  {requencies  on
which to chat with us. Abuses of the
phone patch in particular, however, had
become an obvious problem, which this
action could help solve. ARRL is to con-
tinue etforts toward full privileges in the
1.8 to 2.0-MH? band, now that the 1.8,
has stopped operating Loran in the
160-meter band (Minute (08, On the
lecal legal scene, the Board has called for
prompt production of revised kits, one for
laymen, one for attorneys, which reflegt
recent court decisions (Minute 104). Final-
ly, ARRL directors publicly thank
Representative William H, Dannemeyer,
R-California of Fullerton, for introducing
HR 2203, Minute 126, This hill would
allow FCC to use volunteers in its licens-
ing and enforcement processes and pro-
vide for an exception to the Secreey
Clauge {Section 605 of the Communica-
tions Act) so that amateurs may work
together at solving interference problems.
The Board also urged members of ARRL
to write to their representatives tn sup-
port. See “‘“Happenings,” April 1941
OST, for more information, inciuding a
list of subcommittes members who must
first approve the biil,

International Affairs

Moving on to internationai attairs, the
Board at Minute 38 eneourages ohscr-
vance of the voluntary band plan adopted
hy the 1980 Region 2 Conference of the
international  Amateur Radio Union
{IARL]) for the new 10.1- to 10.150-MH7
band. When that band becomes available
— wr hope at the beginning of 1942 —
[ARU calls for FI emisstions such as
Teletype to use the upper edge, 10,140 to
10,150 MHz, Another policy of TARU
toward that band was adopted by ARRL
at -Minute 66: Contest operation and
operating awards credits will not be ¢n-

vouraged in the wew 10,1- to 10.15-MHz
baind as long as arnatear use ol this band is
ou a steondary shared basis, % third
policy concerns adherence to principles of
phone patch operation adopted by the
IARLD group (Minute 71, Actually, most
of these policies are contained in the
League’s ree pamphlet, “*Autopatch and
Phone Paich Use — ARRL Guidelines,”
which tan be obtained upon request ae-
companied by an s.a.s.e. And the Board
endorsed, at Minute 73, the proposal to
designate  April 35 as  International
Amateur Radiv Day, {he idea came from
the Liga dos Amwadores Brasileiros de
Radio Emissao, IARU Member Socicty
for Brazil, which chose the date to com-
mermorate the founding of 1ARU on April
25, 1925,

General Actions

The amateur sateliite program got
ainother boost from the Board at Minute
82; the ARRL Foundation will receive an
additional maiching fund up to $10,000 to

support  construction of  Phase M1
spacecraft.  ARRL  will  juin  other
organizations around the world in

recognizing the international Year of the
Disabled  Person, The resolution at
Minute 60 also notes that while Amateur
Radio is valuable to disabled people,
disabled amateurs are of great atility to
the amateur scivice, often being the
avgilable  operators  for  emergency
messdges and for daytime net control
spots. A pamphlet will be prepared for
potential QST authors, of hoth technical
and  general material, explaining
deadlines, corrections and alterations amd
the like (Minute 7). ARRL and its QSL
Bureaus, outgoing and incoming, will en-
courage usc of SL cards at least 2.3/4 in,
high but not taller than 4-1/4 in.; at least
4-3/4 in. wide but not broader than 6-1/4
in, Metric ranges are 7 to 11 cm high by 12



10 16 em wide (Minuie 84); odd sizes are
difficult to handle in the Bureau. There
will be a new Ha. slide collection available
to affiliated clubs by July 1 (Minute 95),
and assistant directors and public infor-
mation assistants will soon be able ta buy
pale blue ARRL pins designating their of-
fice (Minutc 96).

League Affairs

Back to the organizational matters:
After the ARRL «lections last autumn,
during which some weaknesses in the pro-
vess becamie apparent, the President ap-
pointed a special Ad Hoc Committee on
Etiics charged with three tasks -— to
develop an orientation program for new
directors, to examing the conduct of ¢lec-
tions and make recommendation for
change, and to suggest standards of
ethical conduct for directors and officers,
Vice President Larry Price, W4RA, was
appointed chairman; he and General
Manager Baldwin were the only members
of the vommittee presently serving on the
Board. Others were Past Director Richard
Fubert, WEETU: Past General Manager
JIohn Huntoon, WIRW: and Past Vice
Director dohn Sanders, WBIANX,

Committee recommendations on con-
trol of mailing lists and preparation of
hatlot material were adopted by the Board
at Minute 14, [t is cxpressly agreed by all
vandidates that the determination of the
Exeeutive Committee as to eligibility can
be appealed only to the full Board: each
vandidate will sign a covenant not to suce,
The biographical sketch for each can-
didate will be provided by that candidate
in 300 words vr fess; i will not mention
any ather person by name or inference;
and it will be printed separately from the
hallot, without editing as to content,

Standing Commitices

Membership Affairs Committee — Mr. Sullivae,
Chairman; Mrs. Lewts, Mr. Nathanson, Mr.
GCarey, Mr. Price. Plans and Programs Commit-
teg - Mr. Bieberman, Chairman; Mr. Oubre,
Mr. Mifius, Mr. Holladay, Mr. Smith. Manage-
ment & Finance Commitiee - Mr, Wangler,
Chalrman; Mr. Metzger, Mr. Grauer, Mr. Butler,
Mr. Arnold. The Exgcutive Commities:
President Dannals, Vice President Smith,
General Manager Baldwin; Directors Anderson,
Powell, Stavens and Zak.

A new booklet, just for director and
viee director elections, will be prepared, to
include rules for use of mailing lists and
mailing  permits  and  suggestions  for
cthical conduct (Minute 15). A summary
of guidelines will also be placed in the
“Directors’ Warkbook' (Minute 161, Ar-
ticle 11 was amended at Minute 17,
removing the “laundry list’ of occupa-
tiotis which might make one ineligible tfor
membership oo the  Board, and
substituting 4 clear statement on coatlict-
of-interest: ““No person shall be eligible

. whose business connections ure of
such a nature that he could gain financial-
ly, through the shaping of the affairs of
the League . . ."" The directors also voted
for the first time to install procedures far
recall of 4 director, amending Article 7
and adopting a new By-Law to ac-
complish this (Minutes 18 and 20, Finally
the Board changed the deadline for
nominations,  from  September 10 to
september 1, to allow more time for the
candidates to prepare ballot information
{Minute 21),

But that wasn't quite the end of the
“housckeeping™  actions: More  came
fram another Ad Hoe group, the Com-

|

mittee on Comnittees comprised of
chairmen of each Standing Committee
with Vice President Arnold as chairman.
Onits recommendation, the Board cut the
number of Standing Committees from
five to three, keeping Management and
Finance, Membership Affairs and Plans
and Programs. The work of the Interna-
tional Affairs Committee was transferred
to the Vice President for International Af-
tairs, and the tasks of the Legal and
Regulatory Committee were specified as
duties of the Executive Committee. The
membership of each standing committee
was set at four directors and one vice
president; directors serving on the Ex-
getitive Committee will not be eligible for
a standing committee, And By-Law 39
was amended to make it clear that the Ar-
ticles and By-Laws apply equally to men
and wormen (Minutes 22 through 27).
Cither motions made the Treasurer a
member of the Board without vote;
changed the Board |meetings from
fanuary and July to March/April and
September/October with flexibility to ac-
commodate religious holidays; and pro-
vided that, in the futuré, every director
making a motion for a program would
have to furnish an estimate of its cost and
suggest ways of funding. Directors Ander-
son, Stevens and Zak were reclected to the
Executive Committee; Canadian Director
Powell was newly chosen for that group.
Honorary Vice President Chapman was
elected a ““public’’ director of the ARRL
Foundation; the League directors elected
to its Board are Messts, Metzger, Grauer
and Holladay.

These are mere highlights: please con-
tinue on to ““Moved and Seconded?’ for
digests of officer reports and full texts of

maotions. mEr]

Vioved and Seconaead

MINUIZES OF THE 1981 ANNUAT MEETING

OF THE BOARD OF INBECTORS

PHE AMERICAN RADIO RELAY L LAGUE, INC.
tvkarch 11-12, 1981

1Y Pursuant (o dae natice, the Board ot Directors of
the Atnciwean Radio Relay League, ine., mwt in annual
seeion At the Howand  Johnson's Hotel, Florida
Copter, {xlande, Florda oo Mach (1, 1981, The
ety was called to onder at 9730 A M. with Prosi-
dent Harey ). Dannals, W2HD, worhe Chan, amd the
tallowing ditectors present: Caarbield A, Anderson,
ROGiA, Dahota Bivision; Jesse Bwherman, WIKT,
Atlantie Diviaon) Frank M. Butler, ir., W4aKH,
sodtheastern Division; Lyy Jo Carey, KUPOM, Rocky
Mountain Linvision; Paui Graner, WOEIR, Midwest
Diision; lay A, Holladay, WAETL, Southwestern
Division, Mary £ Lewis, W7QO, Northwustern
Division; Bdmond AL Moetepet, WYPRN, Cenral

Privisn; Liav B Milwos, dr, WAUG, Roanoke Divi-
stong Leonand M, Nathanson, WERC, Grear 1akes
Division: Lionet AL fubre, KSOPG, Delta Divisian;
Ao Mitchell Powell, VE3QT, Canadian  Deasion;
William 1. Stevens, WeZM, Pagfic Division; John (',
Sulbvan, WIHHR, New England Division: Rayimond
B, Wangler, WSEDZ, West Gult Divisiony Stan Zak,
2510, Hudson Divisioa,

Alsa in attendance, as uembers of the Hoard
without vate, wore Casl L, Smith, WOBW I, birst Viey
President; Larry B Price, WARA L Vice President;
Mowl B, baton, YEICT, Internabional Affans View
Prosident; and Richard L. Baldwin, WIRU, General
Mamaeet, Also s attendance, at the insitation of {he
Roard as nen-particmating observers, sere the foliows
e vice dieeciors: Richand P Becbe, K1IPAD, New
Fogland Division: Thomds W, Comstock, NSTC,
West Gulf Division; Claire Richard Dyas, WAICP,
Mrdwest Idvisrong Kenneth AL Lhneter, KOEN, Con-
tral Dhvision; Mol O Bllis, K7A0Z, Northwestern

[rvision, Linda S, Ferdinand, N2Y1L, Hudson Divi-
sl Evelyn Gaveens, WAWYR, Southeastern Divi-
sionts Gearge Ho Cioldstane, WRAP, Grear Lakes 1ivi-
song bohn O, Kanode, N4MM, Roanoke Division; O,
B3, kuaton, WAGCH S, Delta Lhwision; Perer F, Mat.
thews, WRALHA, Sonthwestern Flivision: Fod Olson,
KOTO, [akota ivision; Marshall Owar, AGEX,
Rocky Mountain Biviaan; and Hugh A. Furnbull,
WIABC, Atlantiv Division, There wele gl present
Honorary Yiee Presidents Robert York Chapman,
WIQV, Victor . Clark, W4k b, and Charles Cainp-
ton, WABLIQ; Treasurer Sames E. MeCobh, 1,
K1LLU; Canadian Counsel B, Rohert Benson, U,
YR2IVW Chris Imlay, N3AKD, assistanl to General
Counsel Booth: Assistant Genegral Manager David
Sumner, KIZZ; Technical Department Manage Doug
DeMaw,  WIFB)  Communications  Department
Manager lohn F. Lindhaim, W1XX: and Washington
Area Coordinator Perry ¥, Williams, WIUED.

) The assembly observed a2 moment of stleiee in




Caucusing — from let: WOBW., KOGA, AGEX,
KPPGM, WBAP. Back to cameara: W8RG,

iecnliection of Donna Hesler, VE1YX, wife of past
directer Ron Hesler, YEISH; past director Frankhn
K, Materka, KSRS: past direcior George Siecd,
WSBUX; and other ARRL members who had beeeing
stlent keys sinee the Jely meeting of the Board,

31 The Chair welcamed  new  [Directors Carey,
Lewis, Metrger and Milius; Viee Directars Beeobe,
Ells, Perdimand, Kanode and Quiar o e mectime,

41 The Hoard next voosidered the dgenda tor the
meeting. On metion of Mr. Sullivan, secomded by Mr,
Fowell, it was unanimousiv VOTED that agenda itern
6n, Commitiee an Director Flection Ethics be made
itein by that srem sm, Comimitiee on Committees be
inaie agenda item db; and that the remainder of the
Aters in tem b relettered acoordingly. On motion
ui Mr, FPowell, seconded by Mr. Holladay, if was
nudninously VOTED rhat the report of the CRRL
President be Intod as iem sh on the agendu,

Srunomotion of Mro Anderson, seconded by e,
Butler, 1t was unanimously YO TE 12 rhat the Minutes
ut the 1980 Secomd meting at the Hoard ot Directors
are approved in the form i which they were issued by
the Secrerary.

6} Reparts af the obhcers wore preseoted bere. Bhe
resident weally highibphted certae secipons of his
Avitien repiont, Aa iaparlant achary ol the | isauine
Jurine the past vedr has beea e wodk o the | ong
Range  Planning  Comanitiee, Hondreds of - radio
Aiisteurs covtespended with the LRPC ad provided
wiput, some of which was direcily assocsted with the
partigelar specialiy wterests of the contributor, There
At s many distinetive ingerest wrodps with so many
catiariets thar it s always dithienlt to acddress an entue
stibyect adeguately,
the cditors of QST hecanse o jooinal e be
wepresentitive ol the mmemhers® wterestsd fhe fird
wepurt of tie 1 RPC ar rhis eeeting woll provide miny
sihjects for Boaid aciion: the program ol lone-lanee
planning 1s winongaing one which st be eentinued
in gitee form. The League vomany fuevied, funchion-
I e olginZalan, 3 tepreschlaine ol
Satareur Radwy, amd above all ot belopgs ey gs
wemhbers. [he President also vanman vt b com-
metits trom the wiigen report on the veonomig cendi-
tron ol the League; on Amatenr Radio in space; the
ablaivs o the [aterparional Amateur Radio Linion,
amd our centact wark inand aiound Washineton, DC,
mcluding work on Capitol Il by out two registerad
inbbyists, Coneral Manager Baldwin aisd Washineton
Sred Lanndimadar Williams, Condingns an the bands,
Wise b o spoetram, @ erowth rate For the amaietr
s which does not endanger v tradinons, and the
atietie nuportance ab the otk done hy solunteers
within ARRL were also highlighted n the 17 resis lent’s
it by,

Ty O mobon ol dr, Siath, sceunded by M, Price,
i wits toanineusiy YOTELR a0 loma AR chat the
Bouid rosalic lselr inta a € oimmitiee of the Whole tor
the purpose of discussing legal marters, At the reguest
of the Chanr, those present who woie nof divggiors o)
uthicers lett the vomm, Ap T2 AN the Committee
atuse dtnd reported fothe Boand, { he assonthly then
wen topecess antl TE3T AR ot which nimye stabt
inembers apd observers petiped ta the eetimg, Ui
wotion of My, Sullivan, seeonded by Mr. Nathansan,
ubhannaeisly VOTEDR that the weport of the Coming-
ter of the Whole s aceepsiod.

A1 bwal Ve President smith presented s writien
teparr, highbghting  orally the preblem of -
ferenee, s b iy being addressed by the Interterenge
Fask Force, as being oF mgjot dopartance 1o all
srnarenrs tndividoally and collecrively. Anong rasks it
has begur o petfarn ace the deselopmuenr of etteenive
leadership af the Tocal fovel, ingeeased baton between
teratial ARRL persownel wnd the \‘.'a\llinunn
B30, oftice of the Federal Cammunications Conimis.
ki, and edavacional progtan dpdanng malerial of

o

[ =, SR { =y

Thiy pont has tor vears playued -

"My point (s .

TOWEEL, observed by KBDPG.

the Club & Traiging Department and correcting
mssunderstandings about the natuee ol the work which
can be performed by FOC field oftiors. The sritien
report alo touched on committee assignments with
Plans & Programs, transfer of the RED 1ask Group
assignment to Yige [(Hrector Turnhull, commpnica-
tons between members, dircetors axd stalt, Interna-
rional Amateur Radio Linion affairs, the results o
WARCT9 and thy importance of the Intrudv Watch
prosram, Viee President Price in presenting his writ-
fen repact called attention 1o the sections on the Lone
Range Flapnmeg Comnmittes, e Ad Hoe Committee
un Kthics, and soine thowehts on the Finaneral Future
af the League, The weitten report also covered other
committer work and wrembership contact travel. In
the absener of Vier President Arpald, his report was
placed o dile; it touched on commirter work, travel ar
hamiests and conventions, and the membership survey
performed for ARRL by the Blondy Srare Linnersity
with the assistance of the ARRI. Long Range Planning
Committee,  International  Affars ¥ice  President
Earon, whao also scrves as Presulent of the futerna-
Honal Amateur Radio Union, reported on Fone trips to
Europe, ane to Sante Domingo, one to Porn, the
Resion § Radio Direction-finding Championships in
Puland and arious mectings in the United Siaes,
There was alse the Jriennial Conterence of [ARU
Region 2; and mectines of Sfudy Lironp K of the Inter-
nationai Radio Consultative Committee field in
Geneva, Plans for travel in 1981 were alwo coversd.
General Manaeet  Baldwin eported that the
hnanual results ot 1980 we ¥ pood, but tempered
by the fawt that sraff pasitions temained swoant and
avvordingly reduced seivices wars heing affered o the
membere, Contimied hieh inflation woull yuichlv
wviode ceereni suipluses aaless wdditional resources e
avtanged | Eleadauarrers duonaties aesitpport of JARLD
postal rates, cvpoecally those outstde the LS. @ pro-
posal from our insulanee adnumstraior; g new League
display boath for camventionsg and plans for the new
coungiter, expected in Bouse by Tuly, were other mai-
ters 1eporied en extensively by the General Manaeer,
The Hoand was o reeee for luncheon ar 12:40,
reassembling ot 37 PML wah o wll persons
hereinbefore imentioned present,

fin Treasurer MuoCohly's report desoibed g oew
sk management system which had been vaablished,
under which Funds in exeess of the day's cash te-
quireiments ary aitomatically invested Yor periods oy
ot as overnights Jurmg 1980, viclds vt these in-
VeSHIMCNEs aseragisd i exeess af 18%, O recommen-
Jation wF the Lessue™ auditer, Price Waterhouse &
Co.,cnstody and ¢ontrol of invediment seeurittes has
heer rransierred ro she Shawmut Bank of Boston, The
Feetner s veport dbso rold of avivites within the
parttalo during he year.

Fovin the abseneg of  Cieneral Counsel Boodh
because ol (liiess, Ehes ofay placed s 1eport on
File, Tt comered huddeer and stalt reductions ai FOC,
the eipected costivg of a number of FCC oftices, amd
the ertents thase wvents will have s the Anitaleur Sare-
viee. The lgislanve pmogram Vot 1981 has b
presented  to appropriate people on Capitol Hill,
Representaiive Wilkam 1, Danpemeyer,  K-39th
Instrict ol Caliterar, inereduced the FOC solunteer
bill, BRSO 220, 1 wonld amend the Camniunications
St allow e the Commission to vmploy coluntary wer-
sy tor mangormge solitions of the Act and fer
preparing and sdmmskerg examomitons for certam
imatenr opetation beenses, Conergd Connsel Hooth
absar reporied  oir antenma problems, lewad
breakrhronghe durine 19810, and e ctisgs, dses
whiich are snll pending, M. tmlay apnplitied the -
ten eport with atal comment on interference 1o #ud
Iraty vable TV syaems, ageiasaied by lcaks o the
wable, and the present state ol the Ii-micter wgite
butad, Aasocate Ceneral © orasel for Canada Henson

see

[,

Surrounded by Caltornians: W8RC over-
shadowed by WEEJJ (1) and WEBGLIIA,

read & report on his activities, vspevially highlighting
the work which Jed to the teduction of Jaritfs on
\mateur Radio equipment, There was dlso A UMY
of Tegal activities on behall of members in Canada,

12 ARRL Foundation Fresident Chapman read the
report af that arganization, covering changes in the
Board of Directers, studies of {end-raising tech-
HIUes, sumy rlh-dgcd and reeeived by the Foundation
during the vear, and its plans tor the corrent vear,

131 The veport wf rhe Canadian Radio Relay
League, incorpotated, was presented by its Presudent,
Canadian  Director  Powell,  CRXL's  Presdent
represents the Canadian amateur 1o Gover ent
apencies and 1§ utticial Canadian representative ta the
FARU. Government activitees included mecting with
the Department of Communications ty discuss the
autcome of the World Administrative Kadio Con-
frrenee, fason with the Caonadian Radio Tecbnical
Planmng Board, participation in five government/in.
dustry working eroups preparinie for Future interna-
tional conterences, und development of a new syllabus
for amateur ¢xaminations. Petitions had been submat-
ted 1o the Uiosernment tor thard party rraffic with
Australia, for jprovenients to television receivers,
for assignment ot the T0,1-10.15 A2 hand to
amatetrs on a nrlmarv hasres i € wipnda, for ssuahee
ot speeial call signs wid for authm’lmtlon uf repeaters
o the Hlkmeter band, CRRL iy jointly Aponsoring a
tequest by Ortawa Packer Radio Experimenters for
time and space ob the csperimental satellite Aaik-8 1.
Pormission has been grasited for the publication of
OST aiticles in French to the Radio Amateurs du
Cuebee, Ineorporated; the sarme cipsnization s
translating CRRL's Licencing Monug! into thar
langnage, as wall,

P e President Prce, st Chatiman, reponted on
the ssovh of the Ad Hoc Commmttes o Erhes, 1t was
tnad by Mo Gmbie, soconded by i Nar haiean,
that the report of the Ad Hoco Commirroe on Brhics s
ADOPTED by the Board and the General Manaer s
dirertd wo imploment the recominendations contained
thereme wothrosind taconernd of malme fises and the
prepaigtion of balint marcrialy; o summary ol those
actions shall by priied e QST s her discossian, on
motior of Mr, Nathaosen, wecoided by Mr. Powel],
VOTEL o wimend the metion ~o s there be o ads
demdnm ta page 7, paiagruph B of the veporr, wluch
will reguire cach caudidate for otfice 1o csovute ansd be
bound by 4 ooeenant not o sue s cxpressly agreed
beoall candulates that the determination of the Fa-
vedtive Cutnanreee as jo the elivibiity of that person
ter he g candidate shall be final and unappealainie ex-
wepl fo the tull Board of Duectors, blowved by B,
Cateyoweonded by My §ewe that the matrer 1s lad
o the {able, but v wates 1o fable was 1€S]
Movad by M, Giraer, scconded by Mro Suilinan, to
divide the moton o corsider sepaiately nmmling Tty
aid hallot materials, but the motion o divide was
LOST, & in favor o 10 opposed, Movad, by dbr,
Huhuman tw amend the report, pipe 3, pdmgmpn A,
so0 that it any candidale fvgitests 3wt of malug
ahels, Al other vandudares for the wme oltice be e
nwwdhately natified aF thiy teguest atd be mroarmed on
tuw to e teguicst hels, tasether with the cost ot
the winies There bBeiue oo wiond, 1he manon fo
dinend the jeport was [ OST O Wherenpan, the gucs
fion beine on the iz moton s gmended, the saoe
Wiy ADOVPTE L Mes ewis reguested to be seeonded
Ay hating (1|!pn-.:'r| During the conse ul the abos ey, the
Board was in tveees brom 3287 1o 8:54 28]

Sy o motion of Mr, AJub, secomded By pr,
Cuauer, afrer diseussion, YO TED thar the General
Manager s wected  to prepare an nforomahonal
pampblet for candidates b directanss we lrecior
which outtings the substanee of the pertinent Aroeles
and By-Tases pertaining to the office as well as the
rules For use of mailing ists, mailing poersmts, aid sue-




gestions for ethical conduct, along the lines of the
reconbnendations of the Ad Hae Committee on
Ethics. The pamphlet skall be reviewsd by the Ex-
esutive Comrmittee prior to inittal distribution, Mrs.
Luwis requested to be recorded as voting opposed,

16} Om motion of Mr, Milius, seconded by Mr,
Nathanson, VOTED that the General Manager is
directed to prepare for insertion in the Director’s
Workbook a summary of guidelines for ethical con-
duct for directors/officers cansistent with the recom-
mendations of the Ad Hoe Committee on Ethics; the
gtide shall be reviewed by the Management & Finance
Committee prior to distribugion,

I Moved. by Mr, Anderson, seconded by Mr.
Malius, that Article 11 be amended by striking the text
of the second sentence and substituting therefor: “*No
person shall be ¢ligible for. or hold, the office of
Director, Vice Director, President or Vice President
whasy business connections are of such nature that he
could gamn financially through the shaping of the af-
faits of the League by the Board, or by the improper
exploitation of his office for the furtherance of his
own aims ar those of his emplayer, The primary test
of eltgibility under this Article shal! be the freedom
from commercial or governmental connections af
such nature that s influence o1 the affairs of the
League could he used for his private benetit,' A voll-
vall vore being required, the question was decided in
the AFFIRMATIVE, ali of the dircctors voting in
lavar,

18) Moved, by Mr. Stevens, seconded by Mr, Zak.
that Article 7 be amnerded by the insertion af the word
“recall”™ inthe third line of the first septence after the
word “resignation,” A rall-call vote heing required,
the question was decided in the AFFIRMATIVE; all
ditectors voted i favar except Messes, Carey amd
Giiativl .

191 Moved, by Mr. Stevens, sseonded by Mr, Zak,
that the test of prosent By-Law 19 be added 10 By-Law
1M as the fast sentence of that By-Law. A roli-call vore
Peng cequired, the question was decided in the Ab-
FIRMATIVE; all the dircctors coted in favor exeept
Mussrs., Bieberman aid Carey,

20 Moved, by Mr, Stevas, sceouded by Mr, Holla-
day, that @ new By-Law 14 he added with the text as
folbaws: 19, In aceordance with the provisions of Ar-
tele 7ot the Artcles of Assacgtion, members of a ter-
ritorial division imay petition for recall ot the direclor
ar thel division, The recal? petition shali be presented
o the secretary ot later than June [st ol the second
weur of the term of office. A valid petition shall con-
tain the signatires ol not iess than 10 percent of the

! 1 L

vole heing required, the question was decided in rhe
AFFIRMATLVE, with all dircetars sating in fasor,

251 Maved, by Mr. Butler, seconded by Mr. Zuk,
that By-law 32 Lo defeted and replacsd with the
following: 32 Fach standing committee shall consist
af at least four direetory and & vice president. No
elecred member of the kBxeeutive Committee shatl
surve as a member of & standing committer. Appoint-
muents shall by made by the President and shall be for a
rerm of [ vear. The President shall designate the chaijr-
man ot the committer. Standing commitiees shall
make writlen apnual reports 4t leasi 0 days priot 1o
vach annual meeting of the Board af Directors, At the
heginning of the wrm of cach committee, it whall
teview any pendig items and report to the nwxt
meting ob the Board.™ A roll-call vore being re-
quired, the question was devided in the AFFIR-
MATIVE, with all directors vating in favor,

260 Movedd, hy Mr, Anderson, seconded by Mr,
Milas, that By-Law 36 be deleted; that By-Law 37 be
renuwmbered as new By-law 36 and that a new By-
Law 37 be adoepted as follows: £ XECUTIVE COM-
MITTEE 37, Pursuant ro Article 6, the Exceutive
Committes i assigited  specific responsibility fors
Monitoring progress of Board acnons aml recommen-
dations in arder 10 see they are espeditiously ace
vomplished.  Monitoring  uxpenditures  tor legatl
assistancy. Providing assistanee to the staff and
wenetal counsel i connection with HBoard recommen-
dations for petitions to the Federal Commuonications
Commssion  and  other governmental  agencies,
Faaluating for the Board propused rule and regulatory
changes, " A rollcall vote being requited, the question
was dechled in the AFFIRMATIVE, with all directors
saring m fasor except Mes, Lowis.

27 Moved, by Mr. Nathanson, sceonded by Mrs,
Luwis, that By-t aw 39 be amended by insertion of the
following between the hirst and sceond  sontences:
ARV reterenee i these Be-l aws 1o wards *he, iy or
him” s understood 1o mean ‘hesvhe, hischer and
nimselfZherself” A roll.call vate being reguired, the
yuestion was devided in the AFFIRMA TIVLE, with ali
dircetars vating  in faver  cxeept M. Chrey.

28} On metion of Mr, Anderson, sceonded by Mr,
Zak, unaunotsly VOTED that Standing Qrder #5715
amended by striking all after the it line and
substituting, CCommittees up (0 $6X00 annvally,
Spectal Board appointed contmdiees shall be budgeted
a» apectfically directed by the Board of Directars.”

291 On motion of Mr, Holladay, scconded by Mr.
Butler, unanimmausly VOTED that Standing Order #53
of the Standing Orders ta the Board is deleted, At $:49

Radio Conference in Geneva, The Chairman of the
Comnmittee had been asked to attend the Region 2
Trienmal Conference i Lima, Peru; he did so, and his
lw(ost on that mecting is incorperated in the Conwnit-
tow lwport, I

AN Mr. Halladay, as Chairman, presented  the
repant of e Plans and Programs Committee, chpiusss
iug approval of RM-378% in which ARRL requested
FCC 1o pormit amareurs ro use Jigital mades on Fre-
quengies above 50 ME7z; suggesting that the Leasoe
should proside leadership in digital and packet work;
and requesting that the artwles in Q8 F coneerning the
orzanization ot ARRL should he'mady into a boaklet.

33) Mr. Sullivan, s Chairman. presented the report
wt the Membership Atfaiss Committer, concerning the
Hall of Fame, membership application envelopes, the
listing in Q8 £ of asticles which have been aveepted fot
the magazine but not et published, special member-
ship rates for handicapped amatears, QSL bureax
maiters, the ARRL lechnical Lxcellence Award amd
chuly bulleting,

) My, Stevens, as Chaivnan, presented the report
of the Management & irance Commuttee, On his mo-
tion. sceonded by Mr, Milins, at 8:57 P.M., the Board
resolved itself inte a Comimittee of the Whole far the
purposes of discussing By-Law &, At 11:30 .M. the
Committer arose and reported to the Board, Maoved,
hy M. Stevens, seconded by Mr. Mils, that By-Law
4 be amended effective July 1, 1981, by striking **518"
and substituting rherefor <325.°* A roll-call vote being
icgubied, the guestion was Jecided in the AFEIR-
MATIVE, with all directors vating in favor exeept Mr.
Carey. The Board recessed at 11:34 PLM., 1econvening
at 8130 ALM., March 12, in the saine place with all per-
sous - hereinhetore mentiored  prosent exvept My,
Clark.

33) Moved by Mr. Stevens, seconded by Mr. Smith,
that By-Law 20 is ainended by the following changes:
13 In the tirst scitence by siiking the words “on the
third Thursday tn [aouary’ and substituting therefor
i March or April.”* 2 In the second sentence by
striking rthe words “*on the Third Thursday in July??
and sahstituting therefor ~in September or Octaber, ™
31 By adding tu the thicd sentencee a ftew section (3) as
follows; “or (3) the cract dates to be determined an-
nually by the bxecutive Committee.® After discts-
sioh, i wation of Mr. Sullivan, sceonded by Mr,
Oubie, the mution was AMENDED by striking alf
after the words **usty days previous to the dare pro-
posed for the meeting™ in the proposcd By-Law. The
question then heing on the motion as amended, a roil-
call vote being required, it was decided in the ARF[R-
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Light moment: W1X¥, KIGA, KETO

sodie pAarts of the V1S,

420 M, Olson, as havon, delivered the report ot the
Contest Addvisoy Comimittee, noting that a vopy
stisfactory working relationship easted betwesn the
Commitier g the headguarters stafl,

430 ML Kanede, as laisen, delivered the tepact ol
the DX Advisary  Commitiee. which nored  that
Lhanges in DXOCC Rule 12 bad been madse during the
voar s a result of the comiminee’s reommendations
1o the Communicaltows Managel .

44y M. Sollvan,  as liason, ceported  for the
Piergency  Commuencatans Advisery Conniter,
which s working ve g updated sersion ol the
ciietgency couldimator's work bank,

43y Mr, Sk, as [rson, delivered the report of 1he
Puhl Belations Advieory Committes, The tepuert in-
eded seseral eomimendations which the Geoneral
Nanaeer was askal fy conside,

A0 M, Holladay, as liaison, weported  Tor the
VHE/UHF Advisory Committer, inclpding the pend-
e $02-928 M, allovation, the need for a revised
Aenmeeer hand pian, the possable mved 1o a hand plan
for the (240-1360 MHs bamd, aodd interest in a localoer
wetem (0 pinpoint the locanon of shi stations such ds
s presently in use i Furope,

47y Mr. Holladay, ws charman, wlbwo delivored the
teport of the Amaieur Sarctliee Sornvice Counedl, o
whwh he noted the increasimgly international nature of
the Anwateur Sateliite Proyram,

483 Mr, Sullivan, as € halrmdn reperied on behalf
of The UWfivial Acatlability Comantiee on possible
candidates for the Bowrd ot Lhrectars of the ARKL
Foundation.

A9 Mr. Andersan,  as Chairman, Jelnered  the
report of the tnterterence Task bBoree, which noted a
nwrher of oigaimg oftoris te combat this sviious
probicim.

30y Mr. Turnbull, as Chaivman, 1eported toy the
REL Task Ciroup, which has renewed s geavily e
it months,

A1 Mr, Wangler, a= Chatroan, repoited on behadf
ol the Ad Hoe Comtnitivr ot the Bralagieal Bitects of
Rl tnergy, The comnntree plans oo ennfinue ils
ORHOTINE of goserpeicil i Ty 1 this area and i1y
compilytion of data aid techiical reports whick may
he applicable te Anateer Radio.

2 un motion of M. Sullivan, socoimded by Mr,
Stevens, unanimousiy VOTED to aceept the reports of
the cHivers and direerors. The Board was moceess
from 1025 1o WnST AN

33) The Chaii ynoogneed That the Board would
now o 1o The electinn at four diseetors (o the
Fwectinve Commitiee Ton the costiing vear, NMossis,
bhneter and Manhews seie .ippmnud as Tellers, Br,
Prowaedl pannnated B, Steveis, bMr. Melsser
sominated Mr. Grawer, M, Anderson nommated Mr.
Zubo Mr. Zak nominated Mr, Andersen, by Crrauc
ywermmated Wi, dersert, Mo Holladay _nooniated
M. Powell, BMr. Sievens nonnated Mr, Milios A
Viraogt asked that bis haime be sazidvawn, On mation
ol Aleosnlls an, seeogided by Mr. Butler, snagiimneisly
YORTED that nominateons wic closed. The Tellers an-
novteed the resdi of ballol as follaws: Mr, Apderson

sith 13 vates, Blessrs Stevens aond Zub wich 13 vites
aid M. Pfowell with 12 vodes were elecred, Mr. Metz-
wor tercived 6 votes amd Mro Milies tecenod 5 votes,

4y 0 motion of ddr Sullinan, secoieled by ji,
Butler, toannnoesby S OTED thar Viee Prosdent
Price 1 appomted Pachamesntanan ot the Boasd 1o
the year 1981,

331 AL This puiaf the Follow mg Commitiee appueint-
IS W @hnolind:

Slembership Atraies Committee - bro Sullivoan,
hairmang Rrs, Lowis, Mre, Nathanson, Mr, Carey,
Ml e,

Plans and Programs Committey — e, Bubormin,
Chaitman: My, Oubec e, Miligs, Mreo Holladay, M,
Snnth.

hlanagerent 8 b
Wangler, Chatoang M,
Burler, Mr. Arnold

Cammitiee - M
Nictreer, e Ciier, N

3A) The Chair announced the opening of nonmina.
tiogs foi alrectar ot the ARRL Foundation, orher
than ditcetors af the | easne, iheie being o position
to 4l M. salinan pooated M Chipprran, U mos-
oo of Mr, Saderson, secomded by M, Suflivan, i
was duaninonsly VOTED that norunations are closed
and that a sinuly bailot he cast tor Mr. ¢ ‘hapman. e
¢ hai then announced the vpeting of npminarions for
diector of the ARRL bFoundution from among the
dizvctors of the 1 eagus, there bemg three positions to
Al Mr. Sullivan nominated Mosses, Motzger, Grauwer,
and Holladay. Or motron st M, Anderson, secvnded
by Mr. Zdak, unanimousty ¥YOTED that nominatons
he closed, wnd that a sioede ballot e ciast tor cach ot
the nannoues.

27y (i motion uf Mr. Hiehenmaa, seconded by Mr,
Huolladay, unanimausly VOTED that 1he Cieneral
Manager prepaie a guideling pamphlet for authors of
botl echnival and non-techneal articles, and for vois
WISy, CAPLLininy T polivies for grocles and col-
umns. wwinding deadlines, corrections and aftera-
tions, requirements for digwings and dipwams, and
any uther pertinent data, tos pamphlet o e made
aviiliable uput tegitest 1o any prospeetive wrirer,

SR O mnobion of Mr. Powcl, seconded by b
Jak, umannnously YO iRD that the ARRL on-
Leirages  observtnee ol the solintary band  plan
adapted by the (980 TARU Repisn 2 Conterenes
tegarding tise of the freguencies 10, 140-10, 150 LH»
for b1 emissions when the [ Tio-100 150 MU band
hecones available for amaicur s,

3 Mowed by Mre. Merrger, sooonded by My
Anderson, rhat the use of the ARRIL nan-prolit postal
privilege on divectors” mailings be restricted 90 days
previous to the deadline for filing of nominating peti-
tions, sueh restriction (o continae untild counting of
hallots iy completed, Adter disvassion, on motion of
RIr, solhvau, seconded by Mr, Stevens, uganimonsly
VOTED that the matter is laid ani the Table,

601 Un uwtton af Mr. Oubre, sowonded hy Mr.
Ciraucr, the fallowig resolidion wis unanisously
ADOPTED:

WHEREAY, Amatcur  Radio has dopg been
revopnized as a window on the wotid for the handi-
spped amd

WHEREAS, handicapped radio  amateurs  have
used ther tune and takent w the publiv interest, conve=
ther atd fecessily (nSOCh Wavs ds sorving i el con-
tro) spots tor nets and 1w handling emergency trattic,
Alnd

WHEREAN, 1951 iy the loternational Yeai of the
Disgbled Persan ¢EY DY, now theretorn,

BE I'T RESCOL VED, that the American Radio Kelav
League at its Annual mecting March 11-12, 1981, dovs
hereby rocomnize the value of Amateur Radio to the
hardwapped, and the value of hamdwapped amatenrs
ta the Ammaieur Radio Service. 1t rommends the <talt
tor by Bhind and Handwapped propram and nrges
vontinuabion gosd einhancement ot this progiain, It tor-
thur urges corollment af ARRID aind CREL 1 the nig-
fional progiams e the ULS, and Canada stipporting,
the Tutetnanonal Yeat of the Disabled Porson,

6l U omoton ol M, Nathansot, s caided by Mr,
Girauel, unaniraously VOTED thar there he teferred
io the Manageient aid Finanee Committe the study
of the issugiee of o bumper sticker, the progecds of
which would he attributed o a Il‘§d| fund whick shall
be a seeree af mancy to finance ahd aid legal expense
ot 1The mvmbers in dpprop e viewes,

BIyon moton of Mro Jih, sweeonded by ST
Craner, wnammonsly VOTED that the Boasd ot
Dires oy instructs the President 1o wrse as ARKL
wember ol the TARY Region 2 avea B Comamirtes
exfthlished by action of the 1980 LARL Bugion 2 Con-
ferenyy,

63) Moved by Ny, Graaer, woconded by Mr,
Sulbivan, that beadguarrers be dmected te petihon the
FOC ro estend the hinuts ot fhe 0-meater Cienenal  lss
phone suithand 1o RSSO0 k2. Aer diveussion,
o rotien of Mr, oy, cooicd by br, 2k,
YOTLD thai the matter i tefermad to the iflans wd
Proevams Camaotittee tor scudy, My, Ciranet teguosted
tu b evonded as conme oppased 1o the etenal,

adl U maron ol My, solivan, sceonded by Al
Ceraticer,  wanimously YO TED thar ahe subive
Cunpittee eausivier <higihility raguirements and elee-
tien provedure tor honoras v afficers and report hack
tor (he Board al s seooiud mevting in 1981

65 Ol motion o Mr, Stevens, seconsded by B,
Sullsan, VOTED rhat the woond ARRL Board of
Diregiors meetine of 1981 <hall be held Seprember
-T1 i rhe wiea at Harnrord or Newingron,

R} O ehion b Alee M, secondaad by M
Stevens, nognimotsly VOTT that the ARKL. Bowd
af I)n'u_mlﬁ erdarses e pofiey adopfed by the (980
Remen 2 LARY Conterenee s herehy woutest opega-
tion hand operating awads gredirs will not be en-
cattiaged o the new 100110005 M2 band av fong as
dmaeuar wse o this bad oo @ secandary shared
[N

n7) On anvnon ef Nro Buller, seconded by Mr,

Gonsultation: W4AHA, WIHHA, Wi1GV

Oubre, VOTED that the General Nanager is in-
structed ta pepition the T'CC ro reinstitule the ssuangy
af new cinh leetses, Mo Powell absramed,

A% On moiron of Mr, Waasler, scconded by M,
Sullivan, ananimoosly VIOTED that rhe Membership
Adtars Comurnrtee s direelod 1o meyveew the gondifions
inder which | eiae setvives ae Biooeshed 10 nonie
ARRIE nemhers and aon-atiifiased ubs and ro
develop surable recommendations fo the Board not
Later than fhe seeond 1981 mecting of the Boad, The
Cammities shall inciude in s saedy consideration of
ditferenial priving of | eawue seovices fo pos-mermbers
il nun-attilated clubs,

a3 Mowod by Mr, Bichermas, sweonded by M,
Girauvt, that the WIAW scheduly be primted i eveiy
ete of QST After discussion, on motion of Mr,
Snnth, sevonded by Mr. Saflan,  ananimously
VTR D that the marter 1s lad ot the Tahle,

O mation of Mro Metzuen, seconded by My
Citaiicr, tinanimonsly VOTED thar the Membership
Atfaits Committer inake a stady of  publishing
nutteial fo distribute free of ghange o miciested pro-
Apeclive Anlateirs,

THh ik owotion of Mro Powell, wounded by Mr,
Anderson, uganinously VOTED that the Geneial
Manager, throngh the medmm of QST amd other
ARRL publvations, is instructed to promuolgate and
vheourage adhet to prireiples concerning phone-
patch opeiation as adopted by the TYR0EARLE Regron
2 Contharenive.

TH O moton o Mre Qubie, seuonded by M
Adderson, unagimously ¥OTED rhar item & of the
Folivies Governing the  Availability from  Head-
auarters of sty of ARRL menthers and afhilialed
dubs by espanded to provide that ane copy of
nuleriabs madted shall e sent fo o cdeh directar con-
werned.

TH On motion o1 Mr, Narhanson, sevonded by Mr,
Aak, ubginmoisly YOTELD that the Roard ol THree-
ters whidorses e proposal of the Lies De Adnadones
Brasileiros Je Radia Emissao (EABREY (o designate
Aprit 15 as Turernational Antaieur Radio Day, and
durharizes the Viee President for interaational Affans
to communicare this position: to the AR,

THOn meton of Mr, Zak, soconded by M
Sulfivan, unantmously YOTED that the Aembership
Adlaus Copmitter, sath i tfrome fhe o geacy
Coinmunications Advisory  Cvenmitiee,  <udv the
feasthnbiry of estahlishing an 'Emcrgeney Qperating
Frnd** at Headguarters to reecive conrrihunons, This
tund would he wwd fe reimburse those stations rhat
have dueet capenses atimbuted 1o a hona  fule
cinergeney, L., telephone cally, cguipment s, ote,

700 motton of Mo Coanen, sevonded by B
Nl goaauiesly VO TEVY Lo reter the praposad ;-
siranee program fo the Manpgement & Fiance Cogn-
mitfee for ther consderation and evaduation, The
Conbuitee i To epont (o re Baacuive £ omientl foe
ptiot o 1he el omectme of  the Board i
Septemnbr,

"6 The Roard was (e reeess for innch foa 12:27 ta
16 ML, fesemsening with all persaos bereinbuetore
wennoned present except Mr, Chab.

T On monon of M. Suilivias, seoonded by Mr,
Bugler, omimously VOTED the adoptmn of the
Inllowine poley statement regardme the FOC pro-
pemal tor the adoptign of wo-calicd plame-lanu e
tikes tar the andionn sy

Py ARRL brlivves that radio amatews hasve prosen
theseles capable of paderstanding fand obevine)
the ules for the whiligent seivive s they sue pivsentiy
whien,

21 Howewer, ihe Teanie dows pot disire to appos:
legiimate artempts to amprove and serenutien the
mainer of presentation of the amateun tules,

A1 Theretore, the Beague supports the yoneept alf
plam-lanzuage rules and will concentrate its caniments
o the substanee of the proposal contained in Tocket
Ri)-729.

A s shudy of the proposed roles the §easue has
already wlentitied several aeas of congeta where o 1y




believed  that substantive changes are being intro-
dueced. bou example, a few areas of voneern already
whentibied include:

A1 The basis il purpose of the Amataar Service
appear o he restated ina way which reduees the tiadi-
nonal scope of the rationale tar the servive,

By The deletion of gy spegttie referenves in the
tules 1o et operation,

) An gppareat ereor in proposed Rule W0 regard-
lm., puermitred antenna heights.

5) The Leagues plan for Jdealing with Docker
RO-729 is tar

A1 Colleet comments from  ARRL.
members, and other interested partics,

By Sech a mevting between ARKL representatives
and FCO staff and/Zor commissioners 1o disetiss arcas
of volwern in avvaidance with Commissian roles for
vi-pitiy contacts.

Oy e comments ofterning, whete appropriate,
oilntrugting alternatives ta the Commission  pro-
po\di-.

HE Moved by Mrso Lewis, sceonded by Mr. Holta-
Jay, that the General Manager is directed to establish
a Coart of Honoar at au appropriate headguarters
facation. The purpese of the Court of Honor is to
catnmetnorate the sactifive of those radio amateirs
whu have insl thmn lives while engaged in public-
wryice genv Alter disenssion, on motion of Mr,
Sullivan, s Awmhd by Mr, Nathauson, VOTET that
the wiatrer is relvrred o the Membership Attairs Com-
mittee B study, My, Halladay veguested te be record.
vdas sohne npposed o the referrald,

79 Moved by Mr. Stevens, seonded by Mr, Zuk,
that B}’-l.‘aw Uoin tndified by wdding the word
1 rcasum e aeeomd sentenee afier the * Yice
Presudent,”™ A roll-call vate heing required, the ques
ton wits decided in the AFFIRMATIVE, with all
irectors soting in favor,

80 On omation of My, NMilius, seconded by Mr.
Oubre, VOTED that the DXAT review the guidelines
far singic-mode DX gwards, incleding confirmation
provedures waud operating ethics, and report 1o the fall
mectine of the Board of Directors,

ST1On umtion of Mro Carey, sovonded by e
Lenrtiet, iggtnimonsly VOTERD that the Membership
Sttaits Commiattee o directon] o \rmiv the methodls
and provedures wirrentdy usel to disscimnare ARRI
Otbseial Bulleting and to recommoend ways of improy-
miy this soavice 1o o members,

=2) On motion af Mr. Holladay, «woconded by Mr,
{uthre, unanimously VOTEL that in continuatton of
irs support for the Amatewn Satelbte program, the
SRR donate the sum of 310,000 10 the ARRL Foun-
dation on a watching-fiel hass,

RO AG this point the Chair reeoginteed M. Habdwin,
wh announeed  his devision to e us Cieneral
Manaser wad Seeretary of the | edgne m Tune 1982,

241 On motion ot M. Bichermar, seeonded by Mr.
Lak, unaninousiv YOOUED that the Beavd of Direce
tars endorses the reconnnendations of the 1980 JARU
Rueion 2 Contereney cogarding OSEL cad dimension
raleranees and instructs the General Manaver to pra-
wiulgate this siamdand o S0 winatcurs cmplovine
AKRL OSL burean Fagilings,

¥4 0 motian of My Oubre, seconded by Ny,
Holladay, unanimatisiy VOTED rhat the Presidens s
sdirected 1o Form an ad koo comptittey to recommend
standards for digital communications i the Amateus
Raalis Servive,

%6} Moved by M, Nathansen, seconded by Mr,
sullivao, that By-Law 1015 amended to add Tanguas
thar the freasurer s ves sithout vare by mserting the
word T reasurer' arter S ice Prosidents, ™t A rofl-call
wote bemg reguired, the gquesnon was deeidued in the
AFFIRMATIVE, with all dircehors svoting in tavor

AT Mosed by Mr, Cnager, sevonded  hy My,
Sullivan, that the oluly bulletin be replaced by a enl-
umn i @ST guanieriv. Moved by Mies, Lowis, o
sugded by M), Hoelladay, the matrer i laid on the
Pabley bt the mation to Table was LOST. After fur-
ther dicission, meted by Mr, Zak, svconded by Mr,
Cirgueer, that the matter 8 reterred to the Membership
Mfares Campmittec far siudy, Atter further discussion,
oir imotien of Mro Stevens, seconded by Mr., Qubre,
NVEYTED that the maiter » Taid on the Fable,

By Chomehon of Mro Sollvan, sceonded by Mr.,
Ceduer, ynanimeusly VOTEDY that the Menthership
Mratrs Committer s pstricted to corseder establish-
aleor nf a suitable award ro ARRL members achicving
sexly=yeal membershp tenure,

891 0Gnomation of M, Stevens,
Mis, unanimousiy. VOTED that, in coupertion
with the viforts ol the IARU Region 2 arganization o
achives inieemativnal agivetuent and harmany | in the
iurmient of vhlbsuht repeatet freguencies, vopies of
ARRL RL[‘JLHN’I [rrectories be coutinely sear to cach
Kegion 2 EARL member society and (o cach membier
ol the TARU Region 2 Exveutive Committes,

90y Moved by Mr, Mihus, sccanded by Mr. Builer,
that the ARRL make all League publications avarlable
at diwonnr prices 1o clubs and conventionshamtos

officials,

weconded hy My

vormiltees, when purchased in quantities, for resale
at «lub mectings, conventions and hamrests s that the
purchasers may derive a small profit theretrom by sll-
ing them at list prives, Atter discussion, moved by Mr,
Holladay. scconded by Mr. Butler, that the matter he
reterred to the Mamagement & Fmanee Commitiee for
stusdy, Mawed hy Mr. Nathanson, sceonded by My,
Cancy, that the matter is laid on the Vable; but the mo-
tion to Table was LOST, The guestion then being on
the reterral, the saime was ADOPTED.

Y1100 motion of Mr. Carey, seconded by Mr,
Halladay, unanimously YOTED that the present pro-
posal ol the 40-merer window trequencivs now ready
ton presentation ta bCC ot be Hled ar this time, but
be revonsidersd by the Plans & Programs Commities,

1 On motion of Mr, Butler, weconded by e,
Citauer, unanimonsly  VOTED that the Cieneral
\’Idndm i divected 1o prepwie for filing by the
Ceneral Counsel with the FCC a petition for rulemak.-
ing secking the addition of the following prosision to
subpart G of Part 97 of the Commission ™ Rules: **Eix-
wept it emergeney siluations imolving the immediate
satety of lite or propertv, the operation af an amateur
srarion by an alien amateur under a permir issued by
the Cotmission shall nor inclnde infernational third-
ity frafbie s detined m Section 97,344 of the Com-
missisns Rules.”

31 On mohan of My, Haolladay, seconded by Mr.
Sollivan, vnanimomsly VOTED that the Board of
Lrivectors reatfirme its sipport of rhe ARRL Bomla-
rion and direces that the General Manager provide ad-
mistrative support for the toundatian cotmpdiable
te that presently provided the CRRU andd TARU.

94 Moved by Mr. Bicherman, scootded by Mr,
Oubre that a list be publ hhcd i @87 ol the membors
of the Committecs in the 1gte and the House of
Rupmtutdtm-\ who bave jurisdiction osee the FOC,
together with the States amd ¢ ‘ongressional L)mmts
which they represeat. After discussion, on motion of
Mr. Sullivan, sevonded by Mr. Zak. VOITED that the
matter is faid on the Tahle,

931 0 motion ot Mr. Pawell, secopded by My,
Sufivan, unammaotisly VOTED that the Genwal
Alaniser o directed 1o prepare the shide and casserie
lape progran ardered at Minute 56 of the 1980 An.
nual mecting tore distribution by Hily (98],

af) On mation of Mr, Merrger, scoonded by My,
Andersan, ungnimously VOTED that an ainblem pin
of appropriate si/e and desien be made aypfable to
wasistant directors at a saall te,

Ty O omation of Mr, Nathanson, seconded by Mr,
Coauer, unanimonsly YOTED that a weport af the vur-

“As bad as that? — WOBWJ (1), VE3CJ

rent status of Project Gaodwill be prepared by the
Civhicral Manager and that it be presented to the Boand
net later than the Board meating of Septemhber Jui],

98 On motion of Mr. Fak, seconded by Mr,
Cirauer, unanimously YOTED thal the General
Mubuger invcsligalc the feasibility of sponsoring **In-
dustry Scrrnars’ between the Amatewr Radio [n-
dustry and the ARRL. v a periodic and geographival
basiv to serve s a common mecting ground and inter-
vhange of ideas,

0 On motion of Mr, Grauer, seconded by Mr.
Sullivan, unanimously VOTED to rescind a motion
relating to the appointment of Bonn AL Giltert, Ir., as
Liroup [nsurance Administrator tor ARRL as adopted
Tuly 1977 by Mmute 48,

Jo On mation of Mr. Sulfivan, seeonded by Mr,
Chauer, uanimously VOTED that the tudging far the
ARRL Technical Exeellence Award be by a paned ot
Techuical Advisors who should report to the Meniber-
ship Affgits Committee 90 days prior (0 the second
Board meeting, The General Manage is to appoint a
Hq. couvrdinatar,

TOIY O moton of Mr, Milivs, sceonded by Mr.
Carey, unanimously VOTED that the ARRL Bouard of
[Directors exprosses to Dhrector Butler and Viee Diree-
foi Gaugens of the Southeastern Division, amnd to the
mEny League members incthe Orlando area, its singere
appreciglion for the warin bospitalry aud the nany
coatrtesigs extended to the afticers, Jdirectars wnd statfb
members of the ARRL and thew spouses on the ove-
sivn of this mecting in Orlando,

1ay Moved by Mr, Holladay, seconded by Mr,
Wangler, that the President is ditected to appaunt an
acl hoo vamnsittee of wmateurs knowledgeable i rhe
field of membership orgaimzanions o study the coreud
Leugue vrgantrational structure aod make tegommgize
dations Tor improserient. This commirtee shall work
with the Long-Range Plannming Comuiittec in develep-
ing recommnendations for presentation ar the 1982 an-
nual mevting ot the Beard of Directors, AFrer discus-
sion, an motion of Mr, Grauer, seconded by Mr,
Sullivan, unmimousiv VOTED that the matter s laid
on the Table,

163) Oin mofion af Mr, Waneler, seconded by My,
Holladay, unammousiy YOTED that a summary of
the Washington Representative’™s report be added ar
[eunt monthly as part of Directars” Letter Tist BA

104} {10 wmation of Mr, Nathanson, swvonded hy
Mr. Aidersan, onanimously VOTED that the exishing
legati packet e npdated o provide intormation on
anrenni heieht, towets, mrerferenee amd orher eeal
prublems of coneern to radio dimateurs and rhat u be
vfernd ta the Executive Committee For appiosal,
Fhe Boaed was i revess from 3:20 to 1:42 P M,

103) On mobian of Mr, Zuk, weonded by Mr,
Girauer,  unanimously VORI that the  Geoeral
Munager crudy the feastbility off pubhcation and
distribution of g catdlog listing all items availlable trom
Headguarters, i.e., pins, banners, awards, books, vfe.

1061 Moved by Mr. Coawer, sceonded by M.
Powell, that the General Manager cause 1o be puh-
lished i QST trom time to timwe 2 list of furure articles
dund their authors which will appear i future issies.
Abrer discitssivn, o motion of Mr, Price, seconded by
Mr. Zak, VO TEY that the matrer s lawd an the Tahle,

7)) Moved by Mr. Sullivan, seconded by Mr,
Cuauer, that the General Manager inguiie ol prospue-
tive QST authors, the possibility of having thueir a1-
licles appear in other ARRL  publicattons of not
selected for QST After discussion, on motion of Mr.
Jab, sevemled by Mrs, Lewis, VOTED thar the matter
i faid on the Tyhle

TOR) On motton of Mrs, Lewis, seconded hy AMr,
Milies, wnaninmously VO TED that the ARRL continue
to s the FOO to rerurn tull amageur privileses iy
the |8-2.00 MH7 hand.

109 Moved by Mr, Stevens, seconded by Mr,
Milius, that priar 1o jsresenting g mahon at & Boarnd
theeting that requires funding of anv atpount, it shall
first be presenred 1o the Managoment & Finance Com-
wiftten Al least 30 days priom (o its Board preschtation,

~o that the cost of the action contained therein can he
determined and a means of fuiding can be decided
upon. Alter discussion, on wation of Mr. Carey,
secotidedd by My, .‘iutlnan, VOTED that the matter is
Lud nn the Table,

oy Om motion of Mr, Miltos, weeonded by Mrs,
Lewis, VOTED that the Membersinip Attars Commit-
tee cansider The designing and marketing of an ofticial
ARRL windhicaker,

T COnomenon of Mro Batler, secomded by Br,
Oubre, VOFED that the Plans & Programs Conunit-
tee teviow the findings of the Y RAC regarding 4 hand-
plan tar Jmeter T8-AH2 “splinter chaneel™ repeater
treguencies and presenr a recormmendation o g bang
pian ro the next Beard meeting. Mrs. Lowis reyuesiod
10 by recorded as suting opposed.

112 On motion of Mr, Stevens, sewonded by Mr,
Sullivais, unanimously VOTED that the Ceneral
Manager is hereby authorized to reimbuise the divi-
s directors for actual expenses incurred by them

L A.I!---‘-lﬂﬂ-l o o~ —




during the vedr 1981 10 the proper adminstration ot
WRRI atras i thoir iespective des isioos, up to the
amounts s follows, Canadian Division —  $3000,
tiantiy Diyision = S 7000, Cenfral Division — $¥300,
Laakota Division — %2500, [ela Divisivn — 13X
Grvat Lakes Division — 53300, Hucdsote Division —
000, Midwest Division — $3000, New England Bive-
son - RARO0, Northwestern Divdsjon —  $3400,
Haeihie Diviston — $7800, Roanake Division — 8000,
Hocky Mountain Dimasion — SO0, Soytheasters
st — F7800, Southwesivrn Division — $7500
diad West Gulf Tinsmon — $hion.

D Ty mobion at Mr, Aaderson, secoinded by My,
Bicherman,  unanmvously  YOTED the  {oliowing
authotizations far conlinting commiitiees uther than
standing committees tor the voar [9%9: RE) lasi
Grogp — %2500, Hiolegical EHects ot RE F nergy -
42800 and Interference Task Forae — 31000,

141 On motion of Mr, Cebre, sceomded by My,
Metrger, unanumously YOTELD that 1o continge the
Rowd's policy o wimbursing Seetian Commutiga.
trons Maragers for ceriain rrasel in turthering ARR1,
vrgdnizahonal actnites, she General Manager s
hereby authorired to pay dutms che voar 1987 a total
Anount not feocaeeed 32,000 wider 1enms prescribed
By the Commumnications Mamugwr,  tollowing the
wenral partert established by the Boad

T3 On mestion ef Mo ak, suonded by
Sullivan, unanimowsly YOI RLDY that to continue the
Bowds polivy of reimbursing OS] Managers ot the
Pedene bor o vertain pavel in birthering ARRL
aoratzational achivities, the Cienoal Manager i
heteby gurborized to pay during the vear 981 a (ol
Aol ot o exgeed $4000 under terms preseribel by
the Gieneral Manager, tollowing the general patern
clahiished by the Boarnd.

TR O maton ot M, Oubre, soconded by e,

Aadersa, uodmeoeesly VOTED that 1o continug the
Bownd®s poiiey ol rennburang Section Emereency
Cowonlinators Tor cortam fravel i furthering \.PRL
argartzationgl achsaties, tie CGeneoal Manager s
herehy aithorsed by pay duting the vour 1981 a total
SO ot 10 o ST under teras preseribed
by the Comsnreabons Manager  followine  the
neral pattern established by the Bognd,
Ty O mstion of My sullivan, secotnded by M,
Nathanson, antanmmotsly VOTED that re connmne the
Board®s pohey of reimbiesing National Trafle System
wtbresils dbove the section fevel For coain appraved
il i rprthering ARRL oreanisational aotnitics,
the Cieneral Manager s berehy aurthorzed oo Jui-
e e year 1987 a taeal amount mot o oxeved $13,000
under  ferms presaibed by the £ ommgnicatiobs
Managar ollowiog the yereea) pattgin established by
the Board.

IR On motioh of Mr Oubie, seconded by W
Wiz . umanimously VOTED that to contime the
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L The rweeday Fludsen D0 iston Convennom is o by
held ar the Fiotel Pennsvivania in New Yok Ly, Lhe
hangquel promises to e g Byne-up alfaic, sith Booad-
vy coferramers and, tor danving, Eud Berin™s Socicty
Orehestra. Comventonshanguet nekeis are 53, 53 tor
Y aan U,

LV Amatens Badw Ay anc Al ra Tonestrial-
Rlagnctie Reseeh™ B SO0 Searon, WIRWL el
how nams volaved trattic frony the voscach el
Curnegre dunmp e coavaee ram Washiaeion, 1.
to AR, Saimoa, Ham izdio was ahsoa link o ghe
chaaivatory, YRaMCO,  oear Watheroo,  Woslern
Auslrali, and the headguarers o Washington
Snother haw srarion o betig nstalled at the obsei-
sulony @l Huancase. 1ern, mine Andies Mountains,
P gworee Ceraminer, WH2E, hetalds the arrival ot
i Satiablo-Ma Leprade™ i sisepase article
dosetibine the physical constraction aued clochogal s -
tion of e new development. Advantaees mehnde
woond estended path-control aeen aod the rediction
of “omoas talh

Ut Paul Sohwerms ob the Perevinran Bleereie Lo,
doseribes ™A Fail-Wase Meicury-Vapor Beetfier?
dusigmgd o replace the Type “80 thermionic rectition
And projade weirer povwei-Ramdhng -d;uhllln Vhe
e ¥O-M has been used to eplace g jan of "8Iy 0w
P brapsiicer for o 22% powes wain,

FUian o' Meqa, SL2AC,  fellsy sbuort Stew
Aealaicd’s Draee bacthguake' and the britliane job
Al did e prosading comnuneations when all wine

0. smai—w

Board’s  polivy ol ceimibursing Sectoon Fratije
Magiagers For certain trasel i fucthering ARRL
oigdhreghonal actinites, the General Mavager s
hureby nuthariead to pay during the yoan 1981 a toal
2mount gob e exeed $1.2,000 under terms preseribivd
Oy othe Comnunicatioos Muanager  tallowine  the
getivial pattern estabhshed by fhe Board.

119) On morion of Mr, Anderson, seconded by Mr.
Stesens, unanimowsly VOTED to reniove from the
Table the mation waticering Standing Order #8220,
Onmption of Mr. Anderson, seoended by Mr. ddtlins,
uatnmously VOTEL 1o amend the motion by striking
the referenes 1o the laternal Resenue Setviee amd
sbstituting  theretor *a orate of  reimbusemnent
eyuivalent 1o dhat permitted TLS. Gesernment
smplovees, ™ The auestion then being on the maorton as
Antemded, the saine wax vnanimously - SDOP [ED,

120y Onomotion of & Sullan, seconded by Mr
Cigauer,  noammoushy VOTED  that the sl
Maiatper puichase encelope-type membenship gpplica-
tons giwd Ak thenn svadable Tor e gy appropniate,
Fhe Board wias b reeess trom 500 r0 3:07 PN,

2D On omokien of M. Briberogn, scconded hy
M, Anderson, unanimously SOTE( that the KBEFL
Tink Group study the probleny of the mterterence
cansed by pany mahes of vht amd uhf scainoens o
teception of wiak sigaals in the sht and bt amacens
hands, and report at the nest Boand muecting,

1223 Monesd by Ble, Zad, wecottded by Mr, Nathm-
sott, that M. Clarence Tusha be inducted mo the
ARKRL Half o Fame, Atier discussion, niove] by M,
Salinvan, scoonded by My CGraver, rhat the marion iy
snended 1 add the noue of Bt Handy, W1BDIL
Atler hthey disctssion, on motion o Me, Nathagp-
s, sevultdied by Mo Botler, YOITE D thar the amiend -
wient s aiended so ds 1o pikee in honnbanon the
mares of all seseon candidates wbnnttad to the B
settive Committer by the Membership Atlans Conr-
ittes . The yuesion then et on the motion @s
amended the same was ADCP PR, 3 he Boatd wico
Fovess from S50 10 B30 B.M. for dinmer, neeotmvenimg
vith all persons hereinbebon: mentioned prosit oo
wept Mussia, Clark and Olson,

123 Cmomatwon o Mr, 24k, ~coomded by My,
Powell, wmmmenesly VOTED that the Board resadse
el into @ Comymittew of the Whole for the put pose
ot vonspdenmg nominges to the ARRL Halt of banne ul
N3 PPN bhe Compuiter rose ar 848 P, g
repogted o Ihe Board, Onomotion o Ay Saellivan,
aocolided by Mro Butlen, noomoonsly YOTED that
the eport of the coinmittee s adaped, On targher
motion of Mro Snlhvan, socomded by ML Zak,
unananrously YOTED thar bo. Cliuenoe 1 Tuska s
clevted g the ARRL Hail of Fame tapplavse),

P24 0On motion of M, Zak, secomdied by M,
Nathaosow. isanously VIVTED thar thye gualitica-
tusns foi symissioi fe Fhe SRR FHall of Fame e e

servivgs failed during the earthguake and fires that
Killed 330 and injured thousands. { [he tull Q57 page
uf text was wnt by radin from /T.2AL to Maoaging
Euditor Clark Rodimon, WiSs/.)

£1A Home-AMade Photoeell” made from an "01-A s
Harley lams* topre, Heating 4 part of the tube
viivelope volatizes the internal “wetter” coating and
Ieaves 4 clear window. L he “getter”” condenses on the
plute of the rube tn provide the photoce!] cuthode, and
arid and filament ried rogether form the anode, The
{ight Fram o 100-wats lamp 2 foat away an provide 2
photocel] current of about twe micivanperes,
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C e cosee pnd Leid miocie s A0 Bapenimenial
Al Transiston Conmmumations Revelser,™ by Canl
Heinerr, WOMON,  Thiv 7 tiznsiston,  80- ilvouph
Pa-mcter supet e i buhiesed 1o be the test ansictn -
built mwlt-hand super usime avalable solnd-stare com-
putenis, WOMON mmed [0 meters but the SHE-an
xS Was fosy novisy (or teeepiable operation. “*Store-
Dhought™ i transformers were oo broad tor ham
v tnhe-tvpe transformers weee nedifiod and
Tie bansd-ves e recaiver is homsed ma 10 x

5172 % Xnch chassis.

1 Murray Crosby, SV ICSY, introduges the teaders to
SReception with Producs Deiveton” aod pomis oot
the advantages tor v . amd sacb teception, Two i
CuiEs are showin, one using @ pentageid conserter tibe
anek another ipatented by Crosby in [989) with three
trivdes,

examined by the Mcmhel\hm Adtaws Cantnitter and
thal & moratorium of one vear by placed oo tuither
noanmations,

125) Onomotion of Mr, Stevens, soconded by ddr.
safinan, vognignously VIFTED that cach dircetor ofs
feteng a rwtion requering the expenditure of fands tor
mupicmentanon shall mclude with the motion his
mdte of the vosts pohoad and the sgewested
method of funding those coss,

£2AY Chin moticy of Mr. Holladay, scoonded by Mr,
Buticr, usanimomly VOTEL that Hu Roard of Dirve-
tars u! the American Radio Relay | oaine estends
thank~ !e U.S. Kepresentatne Willam b i3an-
neanever for his suppoit ol the Amateir Radio Ser-
shov. The Board weeges all ARRL mgmbers o expross
thetr weitten support tor House Bdl H R, 2203 10 i
mer the wse o volunteers by rhe Federal Commuaiva-
tiens Conmission se ax to tailitate the admmistiatior
ol BCC a0nices ta radio dimatears.

127 Moved by My, Price, seconded by Mr,
Sellnai, that By-Law 3 he amended by repiacing the
test wirh the followme: “Provided that o rovirber s
withonr sieht he iy at b request pav dues of $2.00
per year e wdvanee bt withont rhe right 1o regvise
250 1 a whes s the husbawd o wily, hrother or
sl ol daughter - tather or mother of another
o bving ar the sane sudedvevs wod onher a Lafe
Member or one pavine does o acondanee with HBy-
Law 4 be may 2t his tequest pay dues «f $3.00 per
wral i advanee, bul wirhout the ght o veveive 05T,
sated Family membershipy to be conwurient with that ol
the wmember recenving Q570 A roll call vare heing re-
ived, swith 12 sates necossary for pessae, the mo-
ton was DEFEATED; R direcrors soted in Yave, and
Kopposed. Those sottng opposed wore Messis Laey,
Ciraaer,  Holladae,  Lowis, Meleger,  Mathanson,
Cubre, amd Powely all otiiers cored mfasog.

128) U pronen of Ay Baldwin, sooonded by Mr.
Fowell, npannnoisie VOTED  thar the CGeneral
Mangger i herchy wiitbonsed b renmbieas aciual ve-
prerses treisrred in the admmisteation of CRRL Hend-
aguarters durog the yeai 19810 botal anvount noi e ek
vond $4000.

13 AL those prosent wore given the opportemry
Ter mformal closing comments, There beme oo bt -
ther business, v mation of Mr, Graver, sceonded by
Mu Sallivan, the Boand adjourned, site die ar || WS
P Toral tmwe i session as 4 Board 16 hones,
aunuies; d@s a4 Cormmiter of the Whole 3 houss, &
nuntes; taral dircet aurhortraiiones $204, 00,

Respecttully sabmiteed,

Hichard | .
N elny

Baldwin, WIRL

P EWAD Hlervon, WOLSK, describes his ' athode-
Fallower T-R § b, \.Elu.h firs tor b he dlimate in
Ay, B ouses @ 6Cd rube, three fised capaiiors
and twu tesistans, There are [hmga to warch ouir for,
Roweter according pe Y aciations i TR Switeh P
Termaiee™ b Land Campbell, WIHOUT Hiy sty
aolh two commmicrosal -r swttches <how the oitocts at
2 Mo ol tregueney, g ad
ontiictng-able lenetis on RIS NTA
EE e 2 Contest Man™s Recenves-Travking VEC for 7
A ol S 1 LaRue TAL, i wellsdesisteed
Jolnersion exciter sy e 4 woouipul ol by
Cullins 784 ) recoper featares nwelude = halanepd
e and bandpasa buned crenns
Y e Gieent Blosd Went Coast Version?
citermive tepont by Gienree Flat, WININT,
APeeyY  copmunicatons provuded by st s
during the Ueeember tloods, Nortirn Calilornme and
sannther i Oreon s the most dan More than six
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Fappenihgs

AMRAD Gets Special Waiver for Spread-Spectrum

Experiments

The Federal Communications Cosmimission has
aranted 28 Amatcur Radio stations permission
to condue! spread spectrum (88) experiments
on Amareur Radio frequencies, The radio
amateurs  voived  arg members  of  the
Amatewr Radio Research and Development
Corporarion (AMRAIY, a nonpratit corpora-
tion and ARRL atfiliated club comprised of
uver 330 members whose prbmary intersst is
develpping skills and knowledge in radio and
clectronic technology, Spread spectrum is an
uneonventional form of modulation that usex
11 to Tou times the bandwidth veeded to carry
the same information via more conventional
modus. However, its advantage lies in the fact
that an 58 siznal’s voergy is spread throughout
a hand of freguencies so that the amount of
enwergy at any particular frequency is much less
than that produced hv conventional natrow-
haind signals,

There are Four basiv ways 2n S8 signal can be
Sapread’™s direct sequence, which s produced
by modulating a carrier with a Jigirized code
stream; frequency fopping, which is produced
by jumping the signal to a number of different
frequencies in an agreed scquence; pulse-frr
fefinp), where the carrier frequency sweeps
aver @ wide band of frequencies at a known
ratey and time hopplag, which is a form of
rulse modulation using a time-coded sequenge
to vontral the pulse. Avbrid spread spectrun
svatems use a cambination of the four hasic
svsfems,’

AMRAD’s application to the Commission
tor the special temporary authority (STA)Y em-
phasized  that, spread-spectrum  modulation
techniques  wan conserve  radio  spectrum
hecause different 85 vode seguences, or syne
chronizing 5% signals at various points within
one long code sequence, will permit many
simultancous  communications  free of -
terference from cach other. Spread-spectrum
receivers with the wrong code and conventional
narrow-band  receivers will he unable to
demgdulate the 85 signal and mav not even be
able to detect the presence of the signal, [n
[avt, depending an the rransmitter power level
and the recetver’s distance from the transmit-
ter, the spread-spectrum signal may be below
the natse level,

The FOC' 8TA gives AMRAD the authority
to conduct tour experiments, The first experi-
ment will be condueted with commercially
avatlable ht frequency-hopping transceiiors so
that the group can quickly gain on-the-air ex-
pericnes with the technique. Test paths will be
hetween Washington, DC, and Rochesier, New
York, un 36?5.37758 kHe, 70807130 kHz and
14,100-14,200 [kHz. Beeguse of the erawding
on these bands, particularly at certain times of
the duy. AMRAD plans to  make prior
announcements of the fesis on these bands.

‘See “Spread Spectrum and the Radio Amateur,”
by1F;auI l. #inaldo, in November 1980 QST.
P15

*Deputy Manager, Membership Services, ARRL

Conducted By W, Dale Clift,* WA3NLO

FGG Private Radio Burea Chiet Carlos V. Roberts (2nd from right), presents a Special Temporary
Authority to experiment with spread-spectrum transmissions to Hal L. Feinstein, WB3KDL) (far
lefty and Paui L. Rinaldo, W4RI. Dr. Michael J. Marcus ¢ar nght), chief, Techrucal Planning Staft of
the Coimmission's Otffice of Science and Technology, witnesses the ceremaonial occasion at the
Commissien's oftices. Messts, Feinstein and Rinaldo are twa of the amateurs affiliated with the
Amateur Radio Research and Development Corparation granted the STA. (FCC photo)

WIAW will carry these announcements to the
ceneral Amarteur Radio community,

The second experiment invalves [0-meter
frequency-hopping tests, To kecp the costs
low, the AMRAD group plans to modify
several  Clitizens Band  single-sideband
transceivers for frequency hopping in the 28.1-
ta 29.3-MHz frequency range. The gioup will
also investigate frequency hopping o the Inoue
Communications  Equipment  Coarporation
(ICOM) 1C-701 hi transceiver, one of a fuw
amateur transeeivers capable of external digital
control, Because more spectrum is available i
the 10-meter band than in those bands pro-
posed for the first experiment, AMRAD will
nat have to make prior announcements ot its
rests via WIAW,

The third expertment involves the 420- to
A50-MHz (70-cm) band for direct-soyuence
spread-spectrum tests. The group™s initial plan
s to use expensive television caior-burse
vrystal modulators as the foundation for pro-
ducing a phase-shift keyed (PSK) signal with
shifts of 0% and 180°, One part of the ex-
perimentaiion, i cooperation  with  the
Metrovision Amatetr Television {ATVY Club
in Alexandria, Yirginia, is to nperate 88 con-
currently with ATV transmissions fu assess
mutual interfecence potentials. Another part is
tocdeterming the feasibility of using an ATV
iepeater fo pass 55 sdgnals, therchy abtaining
the 1ange advantage of a4 repeater. Also, the
wide bandwidth of an ATV repeater assures
small fime delavs for syachronizivg S5 signals
sent through it,

The fourth and final experiment involves
spread-spectrum  technigues  for eshancing
earth-moon-carth {(moonbounce) communica-
tions, Under the supervision of David Phillips,

WIPIM, AMRAD will use an 84-{t parabolic
dish  antenna  located at  Cheitenham,
Maryland. The AMRATY group believes that by
spreading signal information over many dif-
Ferent tfrequencies, it will eliminate the deep
nulls that eecur over natrow-band channels.
The S8 receiver, it is hoped, by correlating the
S5S transmitter’s signal contributions avross the
band, will deal with the problems af libration
fading and tading caused by wide-spave retlee.
tions from the moon, rapidly adding to and
then vaneelling the reflected signal,

The Federal Communications Caommmssion
took the occasion of its granting the STA to
AMRAD to eiwourage other Amateur Radio
cxpertmenters. In a news release, the Commis-
sion stared rhat it realized that in certain in-
stances  proposuil experiments may vonflict
with existing amateur rules, [t emphasized that
it is willing to grant rule waivers for many dit-
ferent eaperiments, including: spread spec-
tram.  packet-switching  oetworks,  cadio-
teleprinter  codes  (other than ASCIT and
Baudeot, which are already permitied under the

present  tules), beacons for propagation
studies, medium-sean relevision,  trequency
andsor  amphtude  compandoring.  digitized

soree techniques, digitized video teghnigues,

trunked repeater svstems and EME cam-
municarions.

According  to the Commission, radio
amateurs  wishing ro conduct  experiments

within the amateur bands should first refer to
the Cloinmission®s cules to Jetermine if a rule
walver I reguired., If & proposed experiment
will conflict with any of the Cammission’s
rules, the licensee conducting the experiment
must write to the Commission requesting a -
waiver of the specific 1ulels). Waiver-request
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letters should be addressed to: Federal Com-
rranications  Commission 334 York St
Cicttysburg, PA 17325, Attention: Technical
Section.

The waiver-request letter should cover com-
plete detarls of the proposed esperiment, in-
vluding all technical paramcters, specitic fre-
yueneies to be used and a justification for the
project. The Commission wilt approve ar deny
any request in writing, and 1o experimentation
may begin until the written approval is re-
veived,

SLEEPER CASE RECEIVES
UNFAVORABLE RULING

lhe Massachusctts Appeals Court has ruled
against Danald H. Slecper, WIONK, in his
fegal batile with the Regional Historic [istrict
Commission on Cape Cod, Muassachusctts.
Omne sentence on the front page of the opinion
sums up Don™s problems: It is his misfortune
that his hame 15 located in the Old King's
Highway Regional Historie Distriet.”

e 1977, the coumission denied Don’s ap-
plreation for & certificate of appropriatencss
for his 68-ft-high amateur antenna located in
his backyard in East Dennis, Massachusets,
£on appealed the decision to the regional comi-
mission and, after receis ing an adverse decision
thete, appealed to the Second District Court of
Barnstable. That court affirmed the commis-
ston’s decision, and Don appealed again, thiy
time to the Appellate Division. After anathe
adverse decision, Don appealed to the Supreme
Hudicial Court; hawever, it transterred the case
to the Appeals Coutt, It & the Appeals Court
that has refeased this latest decision, affirming
the lower courts,

The Appeals Court reengnized that Don's
house is not itsell historie, The touse is located
in 4 subdivision of 109 lots oceupicd by ane-
story, ranch-style houses built in the late 19a0s,
Fifty-six of the houses have television anternas
oir their toofs and five have pole or whip
Citizens Band antennas that stand 17 to 20 feet
ahove the 1oof line. Nevertheless, the court
tefused  to overturn the commission’s cons
vlusion that the antenna *fis not evocative af
what sevtion [ of the Avt [the Histariy District
Act] says s [0 be promoted: ‘the aesthetic
tradstion ot Barnstable County, as it existed in
the varly <ays of Cape Cod.” ™

The court alse Found that Dan’s being pre-
vented  from engaging in his hobby to the
fullest, while undoubtedly a blight an his spirit,
1 nat a hardship in the statutory sense, Far-
thermore, in response to Don’s argument that
the matter is preempted by the Federal govern-
menf, the vourt held that **|although the
Federal Commumications At of 1934 {sic) . ..
preempts Clocal regulation ot radio transmis-
ston, including asstgnment of frequencics, in-
terference  phenemuend and the vontent of
broadeast material [citation amitted|,” it does
not purport to regulate the manner i which
physival structures involved in radio transmis-
sion have an impact upen local land-use con-
siderations.””

The ARRL_has been closely involved with
the Sleeper Case through its General Counsel,
Kobert M. Booth, Jr., W3PS, of Booth and
Freret, Washington, 1. Don Sleeper s
tepresented by Duane P, Landroth, of
LaTansi, Spaulding and Landreth, Orleans.,
Yassachuserts. iMr, Landreth is the son of

‘Sieeper v. Bourne, Massachusetts Appeals
Court, No. 80-471 (March 13, 1881).

60 nmer=

Harry W. Landreth, W8ENZC, of Cleveland,
Ghio.) As QST went 1o press, no decision had
et been reached on wherher & further uppeal
would be made to the Supreme Judicial Court
of Massachusctts,

PETITIONS DISMISSED BY FCC
FCC Will Not Ban A-M

The Federal Communications Commission has
dismissed a petition calling tor the prohibition
of amplitude modulation v the amateur
bands. RM-3665, filsd by Robeet W. Stankus
of Easton, Connecticut, proposed that a-m be
prohibited after Januwary [, 1985, bhecause
amateurs should make better use of the radio
spectrum and progress in the sate of the art by
abandoning an vbsolete method of com-
imunications,

The Commission dismissed  the  petition
because it felt rthat Mr, Stankus’® motives con.
flicted with the Commission’s goak for the
Amateur Radio Survice, The Commission's
aim, according to the dismissal order, is to pro-
vide Amateur Radio operators with diverse
modes of communication for experimentation
rather than restricting then to cortain methods
uf communication. Furthermore, nunierous
vumments on the proposal indicated that g-m
communications provided operators with their
intracduction to Amateur Radio, A-m eguip-
meni is easter to build, aid has provided nany
operators with rthe pecessary incentive ta
become interested in more advanced areas of
Amateur Radio. Other comments indicated
that for the Commission to phase out
amplitude modulation would deprive many
aperators of their hobby because theit eyuip-
ment would become obsalete, aed they could
not afford other cquipment.

According ro the Commission, Mr, Stankus
provided unpersuasive arguments for his peti-
tion, He stated that he comducted an inpartial
survey and found fewer than $OU0 amatears
il asing a-m. However, he provides no data
ta support s eonclusions, Also, he claints that
manufacturers oo langer  produce  a-m
transceivers, On the contrary, curreat Amateur
Radio catafogues show several Amateur Radio
transcetvers  available  for sale with  a-m
vapability. 1t Mr. Stankus® claims weie calid,
there would be little reason for the Commission
o impose a ban o a mode which was rarely
used, the Commission concluded.

Accordingly, the Commission dismissed the
petition ds not being in the public interest. The
LCommission reeeived 83 vomments it this pro-
veeding, Only one comment supported the peti-
fron.

Typewriters Not Generally Permitted
at FCC Exams ‘

Fhe FCC Private Radio Bureau has dismissed,
under delegated  awthority, a request ot
ruiemaking  which  waild  have  permitted
amateur applicants to use vpewriters Juring
FCC egamns. The petitioner, Michael R,
Reynoids, fustitied his request partiaily on the
basis  that  applicants  for  FEirst  Class
Radiatelegraph licenses are allowed
typewriters. [he FCC pointed our that it ad-
ministers about 50 “First Telegraph’ examina-
thons a year compared with 30,000 Amateur
Radio tests, usually in groups, The distraction
vaused by typing to other applicants was cited
by the Commission ay the reason for turning
down the reguest without cven assigning it 4
rulemaking number, The Commission will,
however, continne to pormit  the use of

typewriters by the handicapped, with advance
natice.

No Autopatch Business Calls — Even if
They are Important

The Private Radio Burean aiso dismssed RM-
X362, a petition that proposed allowing the use
ot autopatch facilities to make **mportant®
but nonemcigency business valls via Amateur
Radio whea a telephone was unavailable, The
Commission summarized its avtion by saying
that the proposal ““ts in serious conflice with
the nature and purpose of the Amateur Radic
Serviee,™ The petition was filed by Raymond
Dopmweyer, N@BGP, at P, . Box 228,
Willmar, MN 36201,

FCC SUMMARIZES ACTION TAKEN
IN SF BAY AREA JAMMING CASES

The FCC’s regional director for the San
Franciseo Region has ssued a public notice to
tnfarm the amateur community ol the results
and status of several cases of malicious in-
terference involving amateur repeater opera-
tions in the Bay Arca. The following is a sum-
mary of the FCC's updated anformation
released Febroary 2a, 1951,

Traumann, KAGKXF

Jurie 9, 1980: Ofticial Notice of Vialation was
issued to Marsha R, Traumann, KA6KXF,
7525 Belle Yiew Avel, Sebastopol, CA 95472,
for alleged violation of Sections 97.7{(g) —
aperation on frequency not authorised, 97,82
— unavailability vt license during inspection,
97.84(a) -~ unidentiticd transmisswns, 97,103
-— nenredintenance of station log and 97,121
- use of false call sign, a~ a result of monitor-
ing and inspection performed May 21 and 22,
|98,

Mav 29, [980; FCC's Private Radio Bureau set
aside the recent giant of Ms. Trasmann’s
license by telegram, thus retucning her earlier
application 1o pending status,

Latest ktnown aciion: The Privaie Radio
Burcau issued a letter February 3, 1981, stating
its infent to designate Ma. Praumann’s license
application tor hearing. It PRB receivis no
reply-within 20 days, it will disiniss the applica-
tion under Section 1,962 of the C'ommission's
Knles.

Tranmann, KB6IL,

Augusr 6, J980: A cortitied letter was sont to
Pete 1. Troumann, KBGI,, 7525 Belle View
Ave., Scbastopol, CA 94572, making inguirics
ahowt the May 21 and 21, 1980 operations in-
solving Marsha K. Traumann, KAGKXF,
Seplember {7, 1980 FCC jsswed  Mr.
Tranmann air (#ficiai Notice of Violation,
alleging violation of Sections 97 #dta) and
YT.121, partly since be had later ¢laimed to be
the “vontrol eperator’’ during bis wite’s cired
vperations, (In view of the action being taken
against KAGKXE, it does not appear that the
Private Radio Bureaw will take Further action
adainst KB6IL soelely for rhe identical opera-
tions.)

Gilbeau, N6OZ

June 5, 1980 The FCC issued an Oftivial
Notice of Violation to Donald E. Githeau,
NOCZ, 645 North Argenaut St., Stockton, CA
9323, for  alleged  vislation ot Sections
97, R4(a) — failure to transmit call sign, 97,123
—= unidentified signals and 97.12% . causing
malicious inferference, as g result of monitor-
ing and inspection petformed May 28, 1980,



afest known action; The Private Raldio
urcau released an order February 13, 1981,
poking toward revacation of Mr. Gilbean's
tation license and suspension of his operator's
cense. The Bureau has ordered Mr. Gilbeau to
ile 2 written request within 30 days if he wants

hearing. (The Order s a public docement,
nd limited copies may be requested from the
'CC Office of the Regional Director, 211 Main
t.. Room §37, San Francisco, CA 94105,

Inlicensed Individual

Ltigust 14, 1980: The FCC sent a certified
aarning letter to a person residing in a single-
amily dwelling located in Antioch, California,
oncerning  unlicensed operation on 147,66
AHz, as a result of monitoring and nspection
ttempis during the evening hours of JTaly 13,
980. The female resident at the lovated ad-
ress did not hold an amateur license and has
ot seen fit to reply to the warning letter,
vIthough  a  major  investipative case  was
pened in this matter, no subsequent aperation
. known fo have taken place, and no addi-
onat sanction action is anticipated, barring
nriher unlicensed aperation. (Identification of
W persan invaelved is not now being released
v the FCCG

hoads

biegust 15, 1982 The FCC sent a gertitied
arning letter to Lonald L, Rhoads, 1214 Polk
b, No. 232, San Frangiseo, A 94109,
wmeerping alleged onlicensed operation and
ile infractions on 146,22 MH7 as a result of
onitoring and inspection performed July 23,
R0, Alleged rule jufractions include: 47.84(a}
- identification, 97,113~  bromivasting.
7.115 — music, 97.119 — indecent language,
1121 — faise ¢all sign and 97.123 — aniden-
fied «ignals, Whife Rhoads has no amateur
uthorization, he deoes hold a valid restricted
wiotelephone operator pormit.

atest knowwn getion: O Febroary [, 1981,
e FCC issued 10 Rhoads o Notice of Ap-
arent Liability of Fotfeiture in the amount of
750, pursuant to Section 503(b) of the Com-
univietions Act, As of the day the FOC's
ublic Natice wus refeased, Mr, Rhoads®
1-day response period had not vot passed,

err, WAGJIY

cptesitber 3, (980 FOCC issued an Official
ouce of Viclation to Gery W. Kerr,
"A6JLY, 1311 North Carlton, Stockton, CA
3203, or 130172 bast 3rd, San Dimas, CA
1773, for alleged violations of Sections 97,78

nol operating in acoordance with good
nateur practice, 97.113 — broadcasting and
2125 - causing interforence to pormal
peater aperations, as a result of monitoring
-rformed August 6, 7. % and 10, 1980,
sptepiber 16, 7986 FCC's Private Radio
tireau sct aside the recent grant of Kert's five-
ar repewal application by telegram, thuy
turning his applicdtion to pending status,
atest known action: On February 18, 1987,
& Private Radio Burcau issued a Designation
rder for a hearing an his renewal application,
oty was ordered to file 4 written reguest
ithin 30 days it be wants to appear at the
waring. B Kerr waives his right to 4 hearing,
s renewsl application will be dismissed with
ciudice. (The Order is a public document,
wl limited copies are available from the Sun
ancisce Regianal Office, FCCL)

ance, K6MMZ
cptemnber 5, 19800 FCC issued an Official

Notice of Violation to Affen R, Vance,
K6MMZ, 1718 High St., No. 3, Oakland, CA
94601, for alleged violation of Sevtion 97.119
{indecent language) as a result of monitoring
and inspection performed  August 30, and
September.4, 1980,

Lutesi known action: The FCC's Private Radio
Burcau has apparently Jecided to take no
further action in this manner, pending Vance’s
subseguent behavior,

McQuien, KAGKWN

November 18, 1980: FCC issued an Official
Notice of Violation to William R. McQuien,
KAGKWN, 127 Casey Dr., South San Eran-
visca, CA 94080, for alleged violation of Sec-
tions 97.7{e) — operation on unauthorized {re-
quency and 97,123 — unidentified signals, as a
result of moenitoring and inspection performed
Novernber 16 and 17, 1980, Because of vertain
mishchavior  under CB  station  license
KPC-7501 in 1978, McQuien had, as noted ina
Private Radio Bureau letter of September 17,
1980, been issued a *shori-term,” one-year
Noviee license, pursuant to Section 1,110 nf the
FCC Rules, Mr. McQuien's amateur and CB
Jicenses both expire later this vear, Should he
see fit to file a renewal application, the Private
Radio Burvau mav designate the inatter for
hearing,

FCC “CENSURE-Y" CLUB

K6EOA Revocation Proceeding

[The following is a report of the findings of fact
by FCC Administrative Law Judge Lenore G.
Ehrig in the revocation of license proceeding
against John W, Munson, Jr., KBECA. These jacg-
tual determinations are subject to appeal for 30
days from the Decision’s public release dated
March 23, 1981, If no appeals are filed, the Deci-
sion becomes effective 50 days after its public
release.|

According to the Decision, on October 21,
1980, the Chief of the FCC's Private Radia
Bureau issued an Order directing Munson to
show cause why his license for amateur station
K6EOA should not be revoked.. The Cirder
alleged that Munson made radio transmissions
in apparent violation uf the Commission's
rules and af the Communications Act of 1934,
as amended,

On Qctober 2, 1979, according to the Deci-
stotr, FCC engineers approached Munson’s
residence “*within 15 minutes after monitoring
and taping unidentified radio  signals’”
cinandting from his antenna. Munson “refused
to allow the ¢ngineers to inspect his station®
and told them 1o “feave the premises, which
they did.” According to the Comimission
Order, immediately after Munsan®s refusal the
engineers  monitored  Munson  transmitiing
“threats to ki the engineers.” Munson, the
Commission indicated, said that ““he would kill
the engineers if they came back to his home and
that, if they did not return, he would go look-
ing for them and kill them. " The Order further
indicated that as a result of Munson's threats,
an arrest warrant and a search-anl-seizure war-
rant were issusd against Munson by the U.S,
Attorney’s office in Los Angeles, When
Munson appeared at the Long Beach FCC of.
fice with & typed Ietter of apology, he was ar-
rested and a search of his residence vielded a
stolen transceiver, a loaded rifle, marijuana
plants uand transmitting equipment, all of
which were seized, In The Decision, on March

19, 1980, Munson was indicted by a Federal
Grand Jury for the threats. On May 23, 1980,
however, the “Federal indictment was dis-
missed due to a finding by a court-appointed
psychtatrist that Mr. Munson was psychotic
and legally insane . ., .* On Scptember |3,
F980, a four-count Information was filed in the
Superior Court of the State of California for
the County of Los Angeles alleging that Mun-
son, in his attempt to refrain FCC cagineers
from doing acts in the performance of their
duties, thredtened unlawtul injury on them.
The Order indicated that Munson pieaded guil-
ty on November 26, 1980, und on Januvacy &,
F981 was sentenced to 3 years probation, fined
$500, directed to undergo psychotherapy and
ordergd not to use his station. Munson, accord-
ing to Ehrig’s Degision, testified that he had
stated, “1 would love to shoot be 4 couple of
feds," amd “*maybe if } jam for four hours,
they’[t come back®” at which point, *‘you gonna
find some heavy metal in your belly , . "
The Commission concluded: *in sum, Mr.
Munspn has been convicted of the felony of
threatening, over Amateur radio, to kill Com-

“mission perseanel, He has been found by 4

federal court-appointed psychiatrist to be legal-
v insane. . . . He has wilitully violated the
Commission’s Rules. Accoedingly, Mr. Mun-
son does not possess the necessary gualifica-
tions to be or remain a Commission licensee.”*
— Richard Palm, KICE

TWENTIETH ANNIVERSARY
AMATEUR SATELLITE FUND DRIVE

Fhe ARRL Foundation, in recognition of the
need for further developiment of the Amateur
Satellite  program, recently  initrated  the
['wentieth Anmversary Amateur Satellite Fund
Drive. Last month in ““Happenings” we
reported the status of Tumds received and in-
cluded a hist of contributors of $100 or more,
Every month, we'll continue to menitor the
progress of the Foundarion's satellite drive in
the pages of QST Why not become o part of
Amatenr Radio's tomorrow by sending vour
contribution today to ARRL Foundation, 22

MMain St., Newington, CT 06111,

Kecent contributors of $100 or more inchide:
Richard . Thompson, WABNOL: James W.
Gaodwin, WBSIAQ; Columbia (Marvland)
Amateur Radio Assoctation; Bellbrook (Ohio)
Amateur Radio Club; Russell T Lend, Ir.,
WBBLNG; C. Speitcer Powell, WOESD; Peter
W, Glaser, W6OKG. — Richard Palm, KICFE,
Assistant Secretary, ARRL Foundation 0%%)
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Corresponcencd

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

THE WORLD WRITES BACK

L1 read with interest VE2ESM’s letter in Q87
Correspondenee for March 1981, First, the ex-
pression “Canadian Sub-band®” is 4 tengoe-in-
vhueek reterence to the tact that many VE hams
Bistorically nsed them 1o avoid “LLS. (RM.>
Cuoncerning the rest of the letrer, | think that
Michael is the ore who s not being considerate
or thinking of orhers, He msinuates thar the
QRM in the rest of the band is because of the
presenve of LS, hams. Do oniy UJ.S. hams use
the **1.8. "Sub-hands™? 1t wonld seem that
LS, bams are being told that they have to be
vaeluded to preserve the seenic beauty of thesye
frequencies. His point ahout amplifiers is well
taken but accounts for only a fraction of the
prablems  caosed by sheer  overerowding,
Marcover, why should only LS. hams be
diseriminated against? Why not exclude JA
(who outnumber 118, hams), VE, 4, F and all
the other technologically advanced couutrics
that kave access (o gear the vgual of U,S, hams
and leave these frequencies for the third-world
wountries that hase a legitimate beei? There is
o L rewudation agamst 1.8, phane-band cx-
pansion; the sub-band is a (elic fram the past,
Although 1 persanally don’t care if wi expand
w nof. the Jays when VE's {and most aof the
1est of the world) peed to he “protected”” from
“LLS. GRM™ are, waeh to their oredit, over.,
- Kevit Olson, K30X, Ridgetield Park, New
Jerser

U1 Mr. Masella bemoans the Amcocans, cou-
plaining about the cw use of the 2= and
Ji-meter bands, On more than one occasion, |
have been oo 10 meters, above the Novies
bands, bur below 28,5 MHz. After listening for
several minutes and seoding several QHL's and
gelting no respanse, | seat (g, Several times, a
ham speaking puerfect English came back and
provevied to call me everything except late for
dmmner. He rudely informed me that this section
i~ not for ow use, that [ ain ot a gentieman and
would [ QSY. %o, after moving back down
hefow 28,200 MH/, and having not been given
the other “aformant’s™ call sign, 1 procecded
to coneeul my frustration and anger.

Not to make it seem as if [ rake full offense
ta M, Masella's letter, | happen to agree with
bim about imconsiderate operators, | alse (as
H9ta doy value my operating privileges vory
trighly,

Not all ULS. hams are bad, Lo be sure, we
have some, bur so doey every other country,
Also, many of my finest %0°s have been with
VE's. 1 usk that wo exercise just a bit more cau-
tion on the air. — £d Pataky, RKO5X,
Hausron, Texus

WHERE ARE YOU?

{1 The new callsign system has  remtoved
whatever QQTH intormation there was in a call.
Frankly, it was never very helpful, Yo, a little
QTH infarmpien is often a help,

Instead of going to the FCC who will cor-
rectly tell us to mind our own business, [ sue-
vist That we “regulate ourselves.™

*Membership Services Assistani, ARRL

[ 29 ] NMET.

My suggestion is that the ARRL encourage
LS. amateurs to add the two-letter state ab-
breviation to our calls when we call €Q, That is
not kard, and it would really heip those who
want to wark all states or tell where the band is
open, This practice would be vajuntary as it
shoutd be. During some vantests we probably
wouldn’ want to uwe if. John  Adles,
KN84D/ VA, Fuirfax, Virginiv

[Editor's Note: We would not want {0 confuse
state abbreviations with country prefixes,
N1AKB/CT could be in Caonnecticut or Partugal.]

LESS GLARE SAVES GREEN STUFF

L L have been molling over your editortal,
“Difticult Decisions  in o Difficult Ticws,
March 1981 QST | am in business and have
bevn facing prablems of a similar nature for a
fomg time. Here are a few suggestions te hetp
the League save money.

| have been annoved by the glare trom the
coated paper used to print ST, It seems po
tnatter where § vead it | got reflections, Using a2
less cxpensive paper wonld surely save ey
and, av d sicdde benefit, reake me happier. Then,
pethaps S Feould redace the technical acticles
by one cavh month and climinate the Q8T
Prafiles voluman,

I'he Directors may believe these are tmprag-
tical ideas; but i*m thinking. and perhaps bet-
ter iddeas will coime forth. — Karf Schworer,
RKAQRUF, Schenectudy, New York

A VIDEO ALTERNATIVE

pleasure of viewing The World OF Amatenr
Rudinn on our local PRS TV station, and was
impressed with the fine quality of the produe-
tion. Please accept my compliments for g job
well done. | ann sure that many “*‘non-Amateur
Radio folks"" wore watching and now have 2
ditferent,  broader  uoderstanding of  what
wmateur Radia is all abour, My thanks for the
highly professional undertaking. | was proud
of your efforts. Teid Yearsiv, W3TY,
Pirtshurgh, Penasvivania

RULE CHANGES

L Ths i oreference to proposed  rules
changes to Sub-Part 97 (Dacket 50720, | wrge
you, with all dur haste, to rallv onr member-
ship against the proposed chatige to rule 97,1,
The change itscll, to better detine the Amateur
Radio service, is good and quite acceptahle;
but the exciusion of the Basis and Purpose ot
the service from the riles climinates the very
redsoll dnd need For our existence, It is these
tive principles which make os different and
provide the vssence of the Amateur Radio Ser-
viee, BExcluding them from a eevised decument
would open the doe o misunderstanding the
wriive by any  urntormed  source,  for
whatcever the reason.

The principles s they are now weitten are
not difficult to understand; | would not he ap-
posed ro Tewording, provided they (the prin-
viplesy continue to be included in the sub-part.

! will make my comments known to the com-
mission, and [ sincerely hope that you will ad-

Gonducted By Bruce R. Kampe,* WA1PQI

vise our membership to do likewise. —— Rohert
P, Erk, WIXN, New Britain. Pennyyivanta

LI E weite about the sp-called plain language
nonsense peoposed by the FCC for all us
undereducated, functionally illiterate, tow-1Q
folk who operate Asmateur Radio or who
wonid like to, Where does the FCC think wy
dare trom — Duallsville? Fven throueh all the
Jeregudation af recent vears, we managed to
maintain a certain pride in the fact that we
could read (or understand, it it was read to uy)
o the vighth-grade evel, Shall we try For the
third grade?

When your ARRL advises von of proposed
changes aid when vou are invited to express
yoUr vomments, cxpress them. Yon can bet
your sweet ria that nohody ¢lse vut there will
da it tor you, -~ Sfohn 8. Black, WDICVR,
Spartanbure, South Caroling

HISTORY CAN HURT

.l Some very valuable information is still miss-
ing from the ARRL Hendbook, It seemns that
i 1783, in an attempt to measure the speed of
cletrivity, the Abbe Mollet caused an electric
vharge to be administered 1o a ciicle more than
1.5 Milometers in vireuniference, in which 200
Carthusiann Monks awre linked together hy
lengths of {ran wire. Since they all jumped
silitltancously, the Abbe concluded that elee-
trie propagation wis rapid indeed.

Later. Don Francise Salva, of Barcciona,
modified the system fo 2 muli-wire arranpe-
meat in which scicams of different pitehes were
tised ws @ aont of shorthand elegraphy, We sur-
treise that 73 wires and 73 monks were used in
rhis experiment, wiving rise to the expression
“Best Regardses,

Final stroke, however, was made on a
brilliant intuitional tlash by an experimenter
named Pithhail Marris, He samplitied to a two-
wiry system. i which a tall, skinny monk and a
short, tat monk were connected to form dots
and dashes, This was vopicd visually; but by
vaisiiig the voltage, it could alwe he copied
awrally. Thus, the Morris code was borp, —
Keithh Olson, WIS, Belfair, Washington

CALL SIGNS

121 The new wull-letter schenwe put out hy the
FOC s ridwulous. The meititude of pretixes
and configurations must be ¢onfounding e
mun-LLS, vperators, Permitting licensees who
chauye vall-sign distrives to keep their old cabls
will eventually make the “district diga™ mean-
ingless, Adso, | mtend to keep by Wikxx cdll
arf  opetaie under my Advanced  class
privileges, ¢ven thongh my Group C call sign
may misicad semu inte thinking L an o Guneral
class licensee, Has the FOO got this pro-
wrammed jnte thelr computer, or wili T be
psued d tpink slip'™? Under dafficolt receiving
vonditions, all sorts of errors can oveur, KA#x
can be read as A#aK |, or NGHxx can he read as
Cidxx N [E the call sequences were [rmited (o
WHNL, Wxxkx, and Wx#xxx, there would be
425,228 calls available tor each district, leaving
tlenty of valls tor licensees whe alv inactive ot
ahout to be cancelld! — Rafph MeFadden,
WEOMJ, Lakewood, Colorgdo i1 S ol



Weshington Mailoos:

Malicious Interference — FCC Enforcement

East month, we oxamined some of the
regulatory  aspects of  the blight  that s
malicious inteeterence, Because of the serious
aature of the problem, we're continuing our
discisston this month with a look at the varions
Linds of interference dand a coospectus ot re-
cient FCC entorcement actions.

£ What wre
ierference?

A Aveoarding to an ARRL Interterence fask
borce  report, “*The ferm Cmalicious  in-
terferenee” s really 4 misnomer,  Yor o r
characterizes onily  one ot the varictics of
AmaAleil -to-amateur  dnterterence. Such  in-
terferenee can be in ane of four categories, {1
At e inadvertent: one can cawse interferene
withaul meaning 0 Jo so, It can. be varcless
one wakk cause mivrference by not wsing 4
Junmy {oad 1o tune up, These two valegorics,
inadvertent and carcless, account for over 90%
wf the QRM oo the amatear bancds, -

-Assistant  Manager, Membership  Services,
ARRL

the differcnr  kinds

aj’ i

terference van also be harassing it the intent is
tn diviapt communications dehberately, oc it
can be malicious it the intentian is to do
dJamage of o harm another serionsly,
Amateurs, through local interferenee commit-
tees, shauld be able to handle virtually all vases
of tadwvertent and carcless interference, and
somue cases of barassing inteclerence, while
seeking the Commisston’s help with only the
MOTE seHoUS ases.

Q. Well, that’s fine, but just what is the FCC
doirg aboui these “hard-vore™" affenders?

AL Table § presents a paitist conspectus of FOC
eatoreement  actions i reeenl  migliviots -
terterenee cases. Carrently, the Coammission s
conductitg active investigations i other serious
cases. Q8T will continue o report these avtions in
“Happenings” FCC Censure-y Clah,

Q. Is there anyithing brewing on the fegilative

Broal that may help anatewrs and FCOC in cases

af wmterference?

Al Yo, Volunteers would he permitted  to

Conducted By Richard K. Palm,* K1CE

dssist FUL in tmonitoring violations of amateur
rules under g bill recently introduced into the
Howse by U5, Representative William k. Dan-
nemeyer (R-Califormia), The bill, known as
HL.R. 2203, is intended to vise support to the
hams® vffort te combat malicious interferenee
on the arateur bands, For more informarion
an this bill, see April 1981 OST “Happenings®
for a report by ARKL's Washington Arca
Coordinator, Purry Wiiliams, WILIED.

Q. What is the single, tnost-eftective meens for
«n individual ginateur to deal with malicions
trierjerence?

A, dn a word — lenore! o many cases, well-
meaning operators dre their own worst coemies
Iy acknowledeing or attempting o tight back
the interference on the air, By ignoring of-
fenders, you deprive them of their one need —-
intantite attention, Additionatly, from an FCC
Muonitaring Station standpoint, you make their
jobr casier by keeping your operation above
1epoach, losr=_ |

Fable 1
A Sampling of FCC Enforcement Actions
WDENLS Revoked

~CC Administrative Law Judge Edward Luton
1as ravoked the iicense ot Alexandar G.
sullivan, WDBNLS. FCC manttored Sullivan
ransimitting in the 40-metar amateur band and,
as @ 1esilt, cited him tor violation of §97.119 of
he ruies: Obscenity. Indecency and Profanity.
The CGommission dlso cited Sullvan for viola-
ons of Sactions 97 113 and 97 115 Sullivan
nad rebroadcast a commercial fm station
mhch contained music.

Sullivan claimed he was intoxicated af the
me of bis August 1, 2 and 5, 1978 fransmis-
sions. Me also testitied that his fransmissions
were made Jduring a period when he was a
nieraber of an informal group which called
Hselt the “anti-communist ires thinkers niet.”

The Gonwmission concluded that “Sullivan's
zonduct was contrary to the public interest,
1hd he does not possess the quahifications to
emain a Commission licensee.”

FCC Catches Two Repaater Violators

The FGC, i response to compliaints of
nalicious interferance to amateur repeater
cnerations in the San Francisco Bay area. in-
vostigated and issued naotices of viglation ta
twn amateurs.

During the late evening hours of August 30,
1980, FGC uiticials ubserved the transmissions
from a particular station operating ar the input
traquency of the Grizzly Peak repeater, These
transmissons were constantly sprinkled with
=xually explicit and vulgar terminology and
ware determined to be onginating from a sta-
tion assigned a K6 call sign and located in
Cakland, California. Engineers from the Liver
mote and San Franciscn oftices conducted a
inllow-up inveshgation of the station and as a
result, issuedt a citation for violation of
£97.117, “'Transmitting communications con-
taining obscene, indetent or profane wards,

"y

language of meaning”,

U117 has stnee been redesignated 897119,

As a result of a similar investigation of the
Grizzly peak repeater by FCGC officials, a
General class licensee was issued a citation
tor vioiation of §97.78 (good amateur practice),
§97.113 fbroadcasting) and §97.125
{interference).

As of September 8, 1980, FCC has served
natices to five different persons tor observed
vialative operations while interiering with the
Grizzly Peak repeater. — FCC Publlc Notice

KATAQ Cited, Fined

James H. Rafuse Jr.. KATAQ, of Scituate,
Massachusetts, paid a fine ot $50 for violation
of §97.121 (faise signals). The Gommission’s
attention was drawn to the oneration ot Rafuse
kv complaints of interference 1o several nets
along the east coast. As a result of close FCC
surveillance, Rafuse was cited for viotation ot
£97.74 (good amateur practice’ and fined for
vialation of §97.121. Rafuse was observed to
call other stations hetween 547 P.M. and 6:05
P.M. on 3965 kHz without allowing ime for
answars between calls. He was further ob-
served transmitiing tape recordings of other
stations without thew authorization (the iine
was levied tar false call-sign transmission by
way of these recordings).

WB2QHC Fined $2000

Steven M. Spicer, WB2QHC, from Niagara
Falls, New York, has pleaded guilty in U.S,
[nstrict Gourt 1o charges that he used Armatewr
Radio arrwaves 1o broadcast obscene and inde-
cent language and to threaten ansther person
with imjury. The incidents took place during the
manths ot December 1979 and January 1980,
Assistant .S, Attorney Michael R. Lindburg
prosecuted the case tor the Government, and
.5 Magistrate Edmund F. Maxwell impased
the $2000 tine. Spicer was found to be in viola-
tion of Section 97.116 of the FGC Rules, which
slates, "The transmission at.radiwcommunica-
tion or messages dy an Amateur Radio station
for any purpese, or in connection with any ac-

tivity, which is conirary 1o Federal, siate or
local jaw 15 prohibited.” Under Title 18, US.C.,
5802 (The Communications Act), the maximum
penalty is $500 per day for each violation. The
investigation ot Spicer was handled by the FBI
and was rmadea possible through the coopera-
tien of local Amateur Radio operators.

WBRBLHB Station License Revoked

in Febhruary 1979, Scott Lookholder,
WRELHEB, was convicted in U5, District Court
after he pleaded quilty of violating Sections
97,119 (use ot obscene, indegent or protane
language) and 97 125 {intentional interfarence)
ot the Commission’s Rules, No appeal has
been taken from Lookholder's convictian and
the time for tiling an appeal has expired.

Accordingly, the FCG hay revoked station
WBELHS. In its decision, the Commission said
that “the transmission of radio communica-
tions containing certain explicd words or
torms thereof) . . are patently oftensive to
listeners. . . . Conseguently, these expressions
are prohibited by Section 97.119 ot the Com-
mission's Rules,” The Gommission also ex-
oressed concern that over 350,000 Amateur
Radio censees, plus sheriwave listeners and
those studying for an Amateur hicense, are
constantly tuning in and out of the radio bands
and are subjected to unexpected contents ot
the communications. Like the broadcast in the
case of FCC v. Pacitica Foundalion, 438 .S,
726 (1978), “'Lookholder’s transmissions were
uniquely accessible to chifdren and could have
enlarged a child’s vocabulary in an instant,
unltke wntten messages.”

The Commissian also noted that
Laokhalder’s actions have outraged the
amateur community. Theretora, it wanis to
assure the amateur community that it 1s
preparad to act severely when FCC ruies and
regulatians are blatantly disregarded by
amateur licensees such as Lookhalder, In light
ot Laokholder's crimina! conwiction, FGC has
concluded that the license of station WBELHB
must be revoked,

Maw 14Q81 ‘AN
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GRRL Ofticers and Directors

President: A. Mitch Powelt, VE3OT

Honorary Vice President: Noel B. Eaton, VE3CJ
Secretary: Frederick H. Towner, VEBXX

Happenings

Tom Wong, VEIBC. o Burnaby, #ritish
Calumbia, frequently makes business trips to
mainlard China. tn lanuary, the League sent
Tom 18-1/2 tons of baoks to present to Chinese
authoerities on Tom's next trip to that country.
In the shipment were 13,430 1979 and F9RO
Radio Amateur’s Handbouks, 6888 coptes of
A Course in Radio Fundamentals, and ovey
000 copies of other League publications —
18,568 haoks in all, They are 4 gestire of good-
will, the gift of LLS. and Canadian League

Fred Hammond, VE3HG: his wite (22y; Marshall
Killen, VE3KK: and {0 other friends, at the
opening of Frad's new racio museum mn the
Hammond Manutacturing plant, in Guelph,
Cntarno

CRRL NEWS

AL Rudio Amateer dusol Quelee, bas vhosen (he
CRRE Candianr Amaronr Ravdior Fieeneme Manuals,
e Ralph Zbarshy, Y RYRTO, o be pinslaied o
Prongh, for adopliian by then ojgansation as e
e waineads o Peench-Catadian gnaicurs.
ety of the protect ace beme worhaed one, I e
pecied it costs, deinthoton wd profite sl be
shiated by RAGH and CRRL, us bisth ey on then
vod woth on heludt of Capaden Arstem Rado.

CRRIL couisel Bob Benson, 120, VEIYW, has
Beeca i towch soh Taribs Brosies ol Depanfinent of
Bttnee aesin, Hins e i diseiss how taeitt e
342 1 hetng anplicd 0 antagene wauepieni with
seavctid-coserame e apabiliios, fantl Dision
Bavy sasstreed Babs Hhan ab wanrs to penie dury-ree iy
ol ik eyuipimenn, buc thar this could requne a
el al the Lot et sind possibly g new budue
peogdamatain, Bob has sappedted other cogews ol
HISRLEIIN Hlld ataverabie sancone v sEpeeigtl ssolr.

CREE Acgstne Directar Biil Lougks, YEIAR,
fopresentod samewms i o omectioe of CRTPB™S Blee-
Prodeaetic ligerlervmee © aunnilice o loronty
Forbnies s bhe commmtiey discussed RET vroared by
et e h as Bome compitters, id Dhe susceptshilny
ab hovgie-cuterainment eqtpend e such REF T he
comeniiee proposcd dad OSA wrie B stndards tog
sl eguipment, Shectreal cquiptient would have 1o
et these shisudards Gefore being osa bered i
apendan, Bifl widgaed the proposal 1o be ol wicar poten.
fal Depe li by candies i iy,

Bid lones, VETFDR: Bill Gillespie, VESARC: lahn
s ey, YEFADS il andy Moelellun, VETAS) are
e ARRL-URRT gestant adiegtors. Use them
kimdly, but use thee. They are vom Lopewe contac!
teople, they hove wocepicd thise wppainimenrs

*16?3 Mendene Crescent West, London. ON N5X
1452

64 O5T-

Directors: Thomas 8. J. Atkinsg, VESCDM

Albert (i, Daemen, VE2iJ

A. George Spencer, VESAW

rovetthers (o the peaple of Ching, Fhoy sere
heing shipped to China ai League expense, and
sere cspeeted tooanrive in the Pokine area
hetere Tom™s visit re Chioa on Apnl 3, 18 s es.
pected that by now Tom will have puersonally
preseited the boeks fa the nstitute of Radio
Cownmanications af China and the Chinse
Kadiosport Asseciation, hoth cducational and
informgpon-gathering — oreanizations  which
may hecome instrnmental in ic-establishing
Amareur Radio in China,

beed Phommond, VEIHC, has atoved s os-
tersane collevtion ol radio equipment (o a e,
fager museim in the  reeently opened
Hommond  Manutacturing plant, o Curtis
Prives i Guelph, Omario, The 1800 square-
foot museem featuyes displays ot carly radio
parts, Ficd®s vast tube collection, carly brogd-
il eervers and amaleur cquipment,  o.
cluding a wor hing sjputrk-zan transtteer, aud a
Parazon RA-HU reciser - the same model
that Paul Cidley took to England for the
Loague™ 19X pransatlantne tesis, Lhe minseum
moupwen weckdays Tram 8 to 5, bred will make
speciad arraneements Tor farge proups and
abier-hours or wechend sisitors, Visiting
amaterns iy UPL‘I'H[L‘ [I'I{,‘ HISCLEEY  station,
VEIRI, or took in dowa the hall, swhere Flam-
mond - Manufacturmg builds s line Hoae of
hiwear amphiliers aid antenna tuaers tor the
amaleur mahet.

Bovasy Hwey st o soove vou

fohn, VESADS, 5 alse € RRD G Fuecutese [y
lintormanion Oificer, He s lookig for new PEAT
Tpublie o midon sosestinis), mall parts o © aoada
Hosou wowdd be serlling 1o tabe o (10 12 minipro-
fects ayans st g cluboar growp, line up g ness
sy el Artadeur Badie, sottiog up g Bbhrary ook
display andd the phe, woie 1o Tohn ot 229 Kisl By,
Winnipee. M RIN s,

Do Wl Shidmone, YEIALILL s e new [ARLS
Remon | intrsdee Wateh ©oonliator tor € anada,
Brllwonld ke wget i touch witl tarmes meiines of
Frirader Wonely, aond othiers, who wonbed e miferesped
e rhe pos proutan, Pleise sweie o Biillat RR Hide
Pk, ON NOM (D outhmny vour esperiaiee with
frder Watch andd indicaong how nweh time oy
mght beabie to desore o Inpruder Wateh in the
Turire. intrnder Wateh wedl become naeasingy im-

CRRAL and CARF representatives meet with
DOGC in Oftawa on January 26, to disouss a
new, tevised, TRG-24, Seated around the tabie,
clockwise from {ower nght, are CARF's VESNR,
VESIDW, VE3AHU and VE32Z5, Next, DOC's
Lloyd Nelsan and Jean-Jacques Rousseau;
CRRL's VE7BTG: DOC's Pater Fitzgerald,
GRBL's VE3OT; and DOC’s Larry Greetharm,
Also 1n atiendance for GRAL: YEIGRO,

Gonducted By Harry Maciean,* VEAGRO

Counsel: B. Robert Benson, Q.C., VE2VW

Lot Vermomd,  VEIBDV, and Dave
Waoadhouse, VEIHEA, we crvameme o YE
URE Club. W yvor aie inrerested in buildine aod
opetating QRP rigs, write 1o ) o al 83 Collesy
Anc West, Goelph, ON NG 152, tor infor-
matwe, the clab alivady has a station. You
sucssod 1 — VEIQRP!

This mobile OSCAR station, built and operated
by Beri Anderson, VE4AP, is a real drawing
card at Manitoba hamiests. Bert is 73 vears
voung. active on all bands fram 160 meters ta
23 om, and project manager for CARRC's new,
portable £EME station, Still, Bert finds time to
help new hams, Bill Bowman, VE4AFQ, writes,
“It ever there was an award for ‘Eimer of the
Year,” this man would leave afl others behind,”

potant 1 the nest tew vears, s we begio (o pain
ooty oo e WARC bangds,

UPCOMING HAMFESTS AND
CONVENTIONS

Here's a list of the cvents we know about at press {ieme,
fune 13: Contral Cimtano Amatcur Kadio Fieamarkoet
and Cemputer Fest, at Regal Hall, <mclph,. Conzact
YEANDGA for intormation,

Juiy 4-5: Maple Ridee Hamfes, at the fairgrounds,
Maple Ridge, British Columbia, Contact VET7HI tor
information,

July 10-12: Oneario Hamiest, af Miltor Fairgrounds,
Milten, Contact ¥EIDUF for imarmation,

August [ Northesn Alberta and | akeland AR
Hamfust, at Andrews Fairgiounds, Lakeland, Write
1o Box 2049, Ledue, AB TOFE 243 tor intormation.
Awgusr 2223 Maritime Obl-Timers’ Club anven-
tion, ab Mount Allison Liniversity, Sackuille, New
Brunssick, Contwr VELSH for information,
Cletober 2-4; Radio Socicty of Ontario Canvention in
Kirchener, Contuct VEIAVY For information.

And, finally, wark vour calemdars now! The
Saskatoon Amateur Radn Club will be hosting the
ARREL-CRRI Midwest Coisennion, ta be held next
vuar, July -5, 1982, in Saskhatoon, Saskaichewan, [t
promises to he a good vne,

CRRL AMATEUR OF THE YEAR
AWARD

Nomipations (v CRRL doateut of the Yoo shoopd
ben by une 30, 1981, The CRRL Board will vole on
thie Yinal ballor shorthy after thar date. The avwand wilt
B preesesed ab o rhe T9RT RSO Conseniom, 1
kotehener, o Oorober 3 Sshmn vour nosinations,
with doctimenignon, by CRRL, Bos 7069, Statioa 1,
Fotdon, LN NSY 419, Dst]



nternational News

India Liberalizes Amateur Equipment Imports

Radic amateurs in [ndia have achieved a
breakthrough in their efforts to solve the prob-
lern of obtaining equipment. The manufacture
of communications equipment in India is a
povernment monopoly, and demand is such
that even the needs of the goveraomend itsclf
cannot be fullv met. At the same time. import
contrals have severely limited the amount of
cquipment  brooght into the country from
ahroad.

Prominent  Indian  amateurs  had  been
making representations 1o the government for
several vears, requesting refaxation of import
controls, Until recently, however, their offarts
had not met with success.

Last year, an improvement in the forcign-
eschangs position cnahled the government of
india to make concessions (o certain groups,
such as scientists and professionals, who were
dllowed to import equipment for then persoval

IARU Regional Secretariats

Region 1 {Europe, Africa, [ISSA)
A F. Stevens, GIBVN

1 Prigry Gourt

Bariey Lane, Goodmayes

Essex 1G3 8XN England

Region 2 (North and South America)

Padro Seidemann, YVSRBPG
P 0. Box 2253

Caracas 101

Venezuela

Region 3 (Asfa, Qeeania)
David H. Rankin, 9¥1RH

P. ©. Box 14, Pasir Fanjang
Singapore 9111

Repubiic of Singapore

foantant Geaeral Manager, ARRE

Strays

AMATEURS PROVIDE OLYMPIAN
COMMUNICATIONS

I It will ber the Bost city of the Mew Yark
Shatbe Speecral Ovimpes Fobe held on home 2t
Shoar southside High sehool Tasi vear niore
tHhirn 100 Raokios aateor Radio Assodiation
tnerbers frotn the area presided sueh elfeciive
sid relsthle communications that 1 Tmica was.
11 0 vnprecedented decision, choseit as Tt
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