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Henry Radio’s
New World Headquarters

After more than 30 years in the same location. Henry
Radio in Los Angeles has moved to a beautiful new
“"World Headquarters™ to better serve our amateur,
commercial and industrial customers in Southemn
California, all over the United States and indeed the
world.

Qur new headquarters are just a few blocks from the
Qlympic Boulevard location where we have been
meeting and assisting our good friends for these
many years. All the famous Henry services are still
available...only more so. The world’s broadest line of
amateur communication equipment plus the Henry
line of high power HF linear ampilifiers, solid state
VHF and UHF amplifiers, our own Tempo line of
synthesized hand helds for amateur use at 144, 220
and 440 MHz as well as commercial channelized

handhelds and solid state amplifiers all FCC typ
accepted, and finally a broad line of industrial an:
medical RF power supplies and plasma generator
providing reliable continuous duty HF and VHF in th
power range of 500 to 10,000 watts.

Henry Radio has come a long way in the 53 yea
since we first began serving the amateur fraternity. |
the same personalized manner we have alway
greeted our custormers, we say “thank you” to all
our thousands of loyal customers whose support he
allowed us to come so far and we say “hello” fror
our new “world” headquarters to all those thousanc
of customers throughout the world that we intend t
serve in the years to come.

Please let us know how we can assist you.

2050 5. BUNDY DRIVE, LOS ANGELES, CALIFORNIA 90025  (213) 820-1234

93t N. EUCLID, ANAHEIM CA 92801
BUTLER, MISSOQURI 64730

(714} 772-9200
(816) 679-3127

TOLL FREE ORDER WI/MBER: (800) 421-6631
Far all states except California, Calif residents please call collect on our regular numbers.



INEXPENSIVELY SUPERIOR
The DS2000 KSR is the lowest
priced RTTY terminal availahle
with these advanced features:

,,,,,,




IC-720

The New Standard in Ham Dadlo

You’re looking at the next

eneration in ham radio design. The
COM IC-729 has standard features

offered elsewhere as options. .. or
not offered at all:
Transmit on all 9 HF bands.

Receive from.l to 30 MHZ. . ..

with just a push of a button.
Dual built-in VFO’s.
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Automatic sideband selection
(reversible). All solid state. Fully
synthesized. Etc., etc., etc., etc.

There 1sn’t cnough room to list
all of the specifications and features
of this exceptional radio. So, please
visit an authorized ICOM dealer ot
write to the address below for
additional 1nformat10n
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Tired of winters chill?
The 1981 ARRL Na-
tional Conven-
tion/Crlando Hamea-
tion, io be held March
13 to 15, should have
enough activity to
thaw ouf all who
make their way to
Orlando, Details ap-
pear in January 1981
QST, page 54.
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KERHAS

.. pacesetier in amateur radio

Top=Notch.

Now most Amateurs can afford a high-performance
SSB/CW transceiver with every conceivable oper-
ating feature built in for 160 through 10 meters
{including the three new bands). The TS-8305
combines & high dynamic range with variable
bandwidth tuning (VBT). IF shift, and an IF noich
filter, as well as very sharp filters in the 455-kHz
second IF. Its optional VFO-230 remote digital
VFO provides five memories.

T8-3308 FEATURES:

@ 160~10 meters, including three new bands
Covers all Amateur bands from 1.8 to 29.7 MHz (LSB,
LS8, and CW), including the new 10, 18, and 24-MHz
hands. Receives WWV on 10 MHz.

« Wide receiver dynamic range
Junetion FETs (with optimum IMD charactenstics
and low nase figure) in the balanced mixer, &
MOSFET RF amplitier operating at low level for
improvad dynamic range (high amplification level
not needed because of low noise in mixen, dual
resonator for each band, and advanced overall re-
ceiver design resulf in excellent dynamic range.

e Variable bandwidth tuning (VBT)
Caontinugusly vanes the IF fiter passband width to
reduce interference. VBT and IF shitt can be con-
trolled independently for optimum interference re-
iection in any candition.

+ IF notch filter
Tunabie high-Q active cirouit in 455-kHz second iF,
for sharp, deep neteh charactenstics,

» [F shift
Shifts IF passhand foward higher or lower frequencies
{away from interfering signals) whiie tuned recelver
frequency remains unchanged.

« Various IF filter options
Either a 500-Hz (YK-8BC) or 270-Hz(YK-8BCN) CW
filter may be installed In the 8.83-MHz first IF, and

a very sharp 500-Hz {YG-4550) ar 250-Hz (YG-

455CN) CW hiter is available for the 455-kHz second IF.
@ Buiit-in digital display
Six-digit large tluorescent tube display, backed up
by an analog dial. Reads actual receive and transmit
trequency on all modes and ali bands. Display Hold
(DF) switch.
= Adjustable noise-blanker level 41
Built-in noise blanker eliminates
pulse-type {such as ignition) noise.
Front-panel threshold level control,

¢ #1460 final with RF NFB
Two 81468's in the final amphiier provide 220 W
PEP (SSB)/1180 W DC (CW) input on all bands. RF
negative feedback provides optimum IMD charac
teristics for high-quality fransmission,

e More flexibility with optionai digital VFQ
YFQ-230 operates in 20-Hz steps and ingludas five
memories. Also aliows split-frequency operation.
Built-in digital display. Covers about 100 kHz gbove
and below each 500-kHz band.

» Built-in RF speach procesaor
Fuor added audio punch and increased talk power ir
DX pileups.

= RIT/XIT
Recever incremental tuming (RITY shifts only the
recever frequency, to tune in stations slghtly off
frequency, Transmitter incremental tuning (XIT) shifts
only the transmitter frequency.

= 858 monitor circuit
tonitars IF stage while transmitting, to determine
audio quality and effect of speech processor,

Ask your Autherized Kenwogd Dealer abiout the man

aperating features ofterad by the TS-8305...ata ver

reasonable ptice!

NOTE: Price, specifications subject to change with

out notice and obligation,

& 5P-230 external speaker
with selectable audia filters
* VFO-230 external digital
YFO with 20-Hz steps,
five memories, digital display
® AT-230 antenna tunerf
SWR and power meter
* MC-50 desk microphone

Other accessories not shown:

o TL-922A linear amplifter
* 5M-220 Station Monitor
» PC-1 phone patch

headphones

microphanes

» MC-305 and MC-358
noise-canceliing hand

MATCHING ACCESSORIES FOR FIXED-STATION OPERATION: ¥
* YG-455C (500-Hz) and :

YG-455CN (250-Hz) CW
filters for 455-kHz IF

* YK-BBC (500-Hz) ang
(K-88CN (270-Hz) CW
filters for 8.83-MHz IF

* HC-10 digital world clock

s H5-5 and HS-4

- K- § | — o



TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT / COMPTON, CA 80220

Hand-shack.

Synthesized,
big LCD,
10 memories,

scanning, DTMF

Touch-Tone ®

*ut a ham shack in your hand. The TR-2400
s the ideal hand-held for 2 meters FM. It
eatures a iarge LCD readout that can be
ead in direct sunlight or in the dark, 5-kHz-
step PLL synthesized operation, 10-channe!
nemory, scanhing, and 16-button autopatch
JTMF encoder.

'R-2400 FEATURES:

- Large LCD digital readout
Readable in dect sunlight (better than LEDSs),
Readable 1n the dark {(with tamp switeh), Virtually
1 current drain (much less than LEDs) and dis-
play stays on. Rugged and dependable in hot or
cold temperature ranges. Shows receive and trans-
mit frequentles and meniory channel,

- S-kHz-step frequency selection
PLL synthesized keyboard channel selection sys-
fern. No "5 up” switch needed, Seiects fram
{44,000 to 147,985 MHz.

~ UP/DOWN manual scan
Single or fast continuous 5-kHz steps from 143,200
to 148,495 MHz for Amateur and MARS o1 CAP
simplex o repeater operation.

10 memories

Retained with battery backup (enly 2.0 mA). “"MO”
mEemory may be used to shiif tha transrm! irequency
any desired amount to operate an repeaters with
nonstandard split frequencies,

Built-in autopatch DTMF (Touch-Tone ™} encoder
Uses all 16 buttans of keyboard while transmitting.

Automatic memory scan

Checks all 10 memory channefs. Pragrammable
to lock automatically on either BUSY (signal pres-
ent} or OPEN (no signal) channels,

Subtone switch

Activates subaudible tang encoder (not Kenweod-
cinnliady

3 Repeater or simplex operation
Convenient mode switch shifts transmit traquency
4600 kHz of -B00 kHz of ta the trequency stored
in "MO" memory.

s Reverse operation
Push-buttan switch shifts receiver to fransmit fre-
quency and transmitter to receive treguency.

* Extended operating time
With LCD and overall low-current cir¢uit design.,
Qnly draws about 28 mA squelched receive andg
500 mA transmut {at 1.5 W RF output), tar longer
operating time between charges.

® Two lock swiiches
Prevent accidental frequency change and acc-
dental transmissian.

#* BNC antenna connector
Easy to connect external antenna.

» LCD “arrow"” indicators
Show *ON AIR.” "MR" (memory recall}, “"BATT"
(battery status), and “LAMP" switch on.

= High-impact case and zinc die-cast frame
Fxtremely 1ugged with antenna coiinterpoise,

¢ External PTT microphoneand earphone connectors
Easily acressible an right side ot transceiver,

» Compact and lightweight
Only 2-1346 inches wide, 7-9/1§ nches high, and
1-7/8 \nches deep. Weighs only 1.62 pounds tin-
cluding antenna, battery, and hand strap).

= Microphone PTT and audio terminals
e Charger terminal

P Earphone Jack

STANDARD ACCESSORIES INCLUDED:

¢ Flexible rubberized antenna with BNC connector
Heavy-duty (450-mAh) NiCd battery pack
Externai-standby (FTT) plug

AC charger 2 External-microphone plug
Hand strap e Eaphone

& & & 6

NOTE: Price, speciications subject to change with-
ot notice and obligation

OPTIONAL ACCESSORIES:

® 37-1 base stand {shown) which provides 1.5-
hour quick charge, 4-pin connector tor dynamic
microphone, and $0-2349 antenna connector.

® BC-5 DC quick charger (1.5 ta 2.0 hours)

* SMOC-24 speaker/microphone

* LH-1 deluxe leather case (top-qrain cowhide)

* PB-24 extra battery pack with charger adapter

® HH-1 bell hook




Directors

Canada

MITCH POWELL, VE3OT, 782 North Mile Rd.,
Landen. ON NBH 2XB (515-471-6853)

Vice Director: Frederick M, Towner, VEBXX, 123
Hundleridge Closs, N.E., Calgary, AB T1Y 5%
1403-280-0074)

Atlantic Division

JESSE BIEHERMAN, W3KT, RD 1 — Box

Stalley Hill Rd., Malvern PA 19355 (215- B?? ?425]
e Director; Hugh A. Turnbull, W3ABC, 6903
Rhode Island Ave., College Park, MD 20740
301-927-1197N

Central Division

EDMOND A. METZGEA, WIPRN, 1520 South
Fourth ., Springfield, IL 62793 (217-523-5861)
Yice Director: Kenneth A, Ebneter, KYEN,

822 Wanona Trail, Portage, WI 53901

Dakota Division

GARFIELD A. ANDERSON,” KAGA, 5820 Chowen Ave,
South, Minneapolis, MN 55410 (612-922-1160}

Vice Director: Tod Olson, KETO

252 Heathar Lang, Long Lake, MN 55356

Dalta Division

LIONEL A. QURBRE, K3DPG, Star Route A —

Box 185-E. New |beria, LA 70560 (318-367-3901)
Vice Qirector: O. D, Keaton, WA4GLS, 141 Medeans
Dr., Otd Hickory, TN 37138 (615-758-2329)

Great Lakes Division

LEONARD M. NATHANSON, WBRGC, 20840 Southfield
Rd., Swite 240, Southfield, M 48075 (313-569.3191)
Vice Diractor: George H. Goldstone, WBAP

1010 Burnham Rd., Bloomtreld Hilis, MI 48013
Hudson Division

STAN ZAK* K28J0, 13 Jenniler Lane, Part Chester,
NY 10573 914-939-6681)

Vice Director: Linda S, Ferdinand, N2YL, Sunset Trail,
Clinton Corners, NY 12514 {914-266-5398)

Midwest Division

PALL GRAUER, WOFIR, Box 190, Wilson, KS
7490 (913-558-2155}

Vice Director: (laire Hichard Dyas, WQJCP

2933 Dudley St., Linco!n, NE 6 03 1402-432-2438)
New England Division

JOHN G SULLIVAN, WIHHRA, Whitney Rd.,
Columbla, CT 06237 (203-2289111)

Vice Dirggtor: Richard P Beeba, R1IPAD,

& Tracy Circle, Billerica, MA 01821

Norihwestemn Division

MARY E. LEWIS, WTOGP, 10352 Sandpoint Way,
MN.E., Seattle, Wa 98125 (206-5239110)

Vige Director: Mel G, Ellis, KTAQZ, S, 4302
Altamont, Spekane, WA 59203 {509 -448.0595)
Pacific Division

WILLIAM J. sTEVENS,' WHZM, 2074 Foxworthy Ave..
San Jose, CA B5124 {408-371-3819)

Vice Director: Robert G. Smithwick, W6J2U, 516
Remington Dr., Siunnyvale, GA 94087 (408-736-8601
business)

Koanoke Division

GAY E. MILIUS, JB. WAUG,

1416 Hutland Dr,, Virgima Beach, VA 23454
i504.481-5095)

Vice [irector: John (. Kanode, NAMM, RFD 1,
Box 73-A, Bovce, VA 22620 (703-837-1340)

Rocky Mountain Division

LY¥S ), CAREY, KEPGM, 13495 West

Ganter Dr., [ akewsod, GO 80228 {303-986-5420)
Vice Director; Marshall Quiat, AGEX, 1624

Market 5t., Suite 200, Denver, O 80202

Southeastern Division

ERANK M. BUTLER .iR., W4RHM, 323

Elliott Hd, 8.E., Furt Walton Beach, Fl. 32548
{#04-244-5425)

Vice tirector: Mrs. fvelyn tiauzens, WAWYR, 2780
N.W. 3rd st Miami, FL 33125 (305-642-4139
Southwestern Division

JAY A HOLLADAY, W6EJJ. 5128 Jessen Dr.,

La Canada, GA 91011 (213-790-1725)

Vice Liractor; Peter F. Matthews, WBGUIA, 3403

S, Walker Ave., San Padro, GA 0731 (213-547-5816)
Waest Gulf Division

HAYMOND B. WANGLER. WSEDZ. 642 Beryl Dr.,
San Antonlo, TX 78213 (512-733-9632 home,
H12-684-5111 busimess)

¥ice Director: Thomas W. Comstack, NSTG

1700 Dominik, College Station, TX 77840 (J’ﬂ 693-1181

*Members Executive Committee

Section Communications Managers of the ARRL

Reports Invited: The AHAL Board ot Directors (see Iist at left! determines the pohcnes of ARRL. The 16
divisions of the League are further arranged Into 3 administrative “'sections,” each haaded by an elected
fwection Communications Managet. Your SCM welcomes reports ot wdwidual and club autivity, AHAL Figld
Qrganization appointments are available covering a wide range of amateur radio npetahng interests,
Whateyur ynatir license class, youl SGM has an appointmeant availabla Ghack wath vour SGM Tbelow) tor
furmer information. Section boundanes are dehned in the booklet Operating an Amateur Radio Station, free

to members,
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L Rov Ellis, VEBXC, P. 0. Box 2, HR 1. Fort Saskatchewan J8L 2NT

H. E, Savaye, VETFB, 4553 West 12th Ave., Vancouver VER 2A4 (804.-224.5226)
Péter l:aueniher YE4PG, Box 178, Moms KOG 1K0 {204-746-2218)
Donald R. WeIInn% VETWF, 36 Sherwood Dr.. St. Jdohn, NB E24 3H8 (506 596 2813)
L. P. Thivierge, VE3RT, 34 Bruca 51, W, Rentrew K7V W1 (613-432-5967)
Harold Moreau, VE2BS, 0 Principale, 5t. Simon Ca.,, Bago? JPH 179 !’514-?98 12173)
W, GBIl Munday, JESWM 132 Shannon Rd., Regnna £45 581

Rnger E- Cole, WADKX, 345 E. Roosevelt Ave., New Castle 19720 £302.328-0581)

Karl W. Pteil, W3VA, 211 Schuylkill Ave., Tamagua 18252 (717-668-353%)

Karl B. Medrow, W3FA, 715 W. Centrat Ave.. Davidscnville, MD 21035 (301-261-4008)

Wilham ¢. Luebkemann, Jr., WB2LCC, 116 Country Farms Hd., Marlton 08053 (803-0B3-8844)
Wiliarn Thompson, W2ZMTA, HD 1 Rock Rd,, Newark Valley, 13811 (607-642-8336)

Otta Schular. KISMB, 3732 Golby St Pittsburgh 15214 (412-231-8890)

Larry M. Keeran, K9ORP, 708 East Freemont, Blaemington 61701
Bruce Woodward, WOUMH, 6208 Bramshaw Rd., Indianapohs 46220 (317-251-5608)
Aoy Pedersen, KIFHI, 510 Pack 5., Juneau 53039

Helan Haynes, WBEHOX, 3101 N.W. 18{h Ave . Rochester 35901 (507-288-24371
Lois A Jorgensen, WA@HWM BHox 55, Abercrombie 58001 (70{-553-8724)
Erwin C. Hermbuck, Jr., K§OT2, 3312 Parkview, Rapid City 57701 (605-348.543%)

$id Pokorny, W5UALL, Bte. 2 - 1335 N. Ridge Circle, Horsgshoe Bend 72512 (501670-5598}
Jdameas R Glammanco N5IB, 9451 Corsica ave., Baton Rouge 70B10Q (504-766.5543)

E. Ed Robinson, W5XT, B, 0, Box 4181, Jackson 39216 (601-952-4440)

Earl Leonard, KBdG 126 Shernidan (Arcla Dak Ridge 37830 {615-482-2157)

Joseph E. Miller. K4DZM, 8901 Honor Ave., Lowsville 40219 (502.969. 2034}
Jares R, Seeiey, WBBMTD, 14630 Clinton Hd., Springport 49284 {517 569-2411)
Allan & Severson, AREP, 1275 Ethel Ave , Lakewood 44107 (216-521-1565}

Paul §. Vydareny, WB2VUK, 259 N. Washington, North Tarrytown 10591
John H, Smale. K2IZ, 315 Kenslnqton Ct., Coplague 11726 (516-228-4838)
Robert E. Neukomm, WAZMVQ, 404 O'Brien Gt., Wyckot! 07481 (201-891.3084)

Bab McCafirey, KEGT, 3914:28th 51, Des Moines 50310

Rabert M, Sumimers, KOBXF, 3045 North 72nd, Kansas City 66109 (913 +299-1128)
Larry (i Wilson, KGRWL 5415 £, 97th 5S¢, Kansas City 64137 iB16-966.8953)
Shirley M. Rice. KABBCE. 510 East 16th 5t., Scotts Bluif 68381 (308-632-4337)

Stantey Horzepa, WAILQU, 72 Stiles St., Waterbury 06705 (203-/55-1516)
Fichard P, Beehe, K1PAD, & Tracy Cir, Bitlanca 01827 (§17-667-5609)
Glevis Q. Laverty, WIAWG, 17 Far S8, Norway 04268 (207.743-2353)

Fobert Mitchell, WISWX/W1INH, Box 137-A, Chester GID36 (503-B95-3456)
John Titterington, W1EOF, 45 Mountain Ave | Riverside 09915 {401-438-1514}
Robert L. Scott, WIRANA, 9 Larce 5t, Swanton 05488 (802-868.4944)

Arthur Zavarelia, WIKK, 1702 Main §t., Agawam 01007 (413-7688-9115)

Frad 8, Wegmer, KLTHFM, 1970 Rosernary 5i.. Anchorage 99504 (907-27 4-3464)
Lemue! H. Allen, Jr., W?JMH 1800 5 Aflzntic 51, Boise 83705 (2083439150
Hobert E. lea, W?LH 6790 South 4rd Rd., Bozeman 58715 1406-586-6147)
Wiliiam R, Shradar, W7CGMU, 2047 Jasmine Ave., Mediord, 97501 (502.773-8624)
Aaobert L. Klepper, WZIEY, Y027 S1s¢ NE. Marysviile 98270 (206-659-3005)

Hob Vallio, WERGG, 18655 Shettield Rd., Gastro Valley, GA Y4546 {415-837-6704)

Halph E. Covington, Sr., W7SK, P, 0. 8ox 7750, Hena 89510 (702.322- 1948)
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THE AMERICAN
RADIO RELAY
LEAGUE, INC,

The American Radio Relay League, Inc., is a noncom-
mercial association of radio amateurs, bonded for the
promotion of interast in Amateur Radio communiga-
tion and experimentalion, 1o the relaying of messages
by radio, for the advancement of the radio art and of
the public welfare, for the representation of the radio
amateur in leqislative matters, and tor the
mainienance of fraternalism and a high standard ot
conduct,

It is an Incoiporated associatlon without capital
stack, charfered under the laws of Gonnecticut, lis
atfairs are governed by a Board of Directors, elected
avery twe years by the general membership. The of-
ficers are elected or appointed by the Dirg¢tors. The
League is noncommercial and no ong commercially
engaged in the manutacture, sale or rental of radio
apparatus = eligible to membership on its board. .

“0f, by and for the amateur,” it numbers within its
raiks practically every worthwhile amateur in the na-
tion and has a history of glorious achieverment as the
standard-bearer in amateur atfairs,

Inquiries :egarding membership are solicited. A
bona hide interast in Amateur Radic is the only essen-
tial qualitication; ownership of a transmitting station
and knowledge of the ¢ode ate not prerequisite,
although el veting membership is granted oniy to -
licensed amateurs,

All general correspondence should be addressed to
the administrative headquarters at Newington,
Gannecticut 06711,
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Your Help is Needed!

1981 signals the 20th birthday of
OSCAR. The last two decades have
recorded several launch  success
stories, as thousands of enthusiasts
who have participated in the thrill of
tracking and exchanging signals with
space can atfest. One notable failure
has certainly gained attention.
Amateur Radio’s inspiring history
will not soon forget the unfortunate
loss of the first Phase 11 satellite in
May of last year.

But the Amateur Satellite Service
has emerged from its incubator and
infantile setbacks with new and
renewed vigor and enthusiasm. As in
any innovative effort, there are those
few dedicated and determined in-
dividuals whose  persistence s
generally rewarded with few thanks
until the ultimate goal is achieved.
Those handsful of satellite groups
throughout the world who mourned
the loss of the Ariane launch last
spring have not been undone by it.
The amateur satellite program is alive
and growing. And it needs the
nourishment and support that only
total commitment of the amateur
community can give it if it is to
mature to sophisticated, techno-
fogical adulthood.

The ARRL has recognized this
need and is energetically endorsing
the growth and development of the
satellite program with a pledge of
$10,000 in matching funds in support
of the space effort. The ARRL Foun-
dation presents to you, the member-
ship of ARRL, its concentrated et-
forts to solicit monies in support of
the same overall space program.

The Officers and Directors of the
ARRL Foundation have channeled
their energies, in the few short years
of the Foundation’s existence, to col-
fecting and allocating funding on
behalf of programs which they deem
worthy of support within the promo-
tion and advancement of the radio

art.  We are convinced that
experimentation and progress within
the Amateur Satellite Service un-
questionably merits the attention of
the entire Amateur Radio communi-
ty.

The Phase [H-B project has
targeted a launch date of one year
hence and wostimates needs of a
quarter of a million dollars to liftoft.
The ARRL Foundation’s 20th An-
niversary Amateur Satellite Fund
Drive can help meet those targets only
with your active participation.

Why are we seeking support of the
whole Amateur Radio fraternity on
the behalf of an innovative small
group of communicators? We, of the
Foundation, can very well remember
when single sideband interests com-
prised only a small group of in-
novative commuunicators.

Won't you become a part of
tomorrow’s communications by send-
ing your satellite contribution today?
Please make your tax-deductible
check payable to the ARRL Founda-
tion, Inc. and send it to 225 Main St.,
Newington, CT 06111,

Not oniy will your gift to the
satellite fund be matched dollar for
dollar, but your generosity will be
recognized according to the following
ievels of participation; for gifts of $25
or more g distinctive lapel pin; for
gifts of $100, the Jonor's name and
call will be listed in Q87’ the donor of
$250 will be awarded a specially
designed certificate; the donor of
1000 will be pictured in QST and witl
receive @ personal telephone com-
munication of thanks from the
ARRL Foundation President,

Your contribution in any amount is
more than welcome . . . it is critical to
the successful completion of this
phase of the satellite program. Thank
you for your help. — Robert York
Chapman, WIQV, President, ARRL
Foundation



League Lines...

U.8. Coast Guard LORAN-A {(Long Range Aid to Radio Navigatfon) went oif 160 meters as of
the first of the vear, and ARRL is trving to secure an early release of the restrictions on ama-
teur operations on that band. (See October 1980 QST, page 57, ior details on the League's
petition.}) However, the matier is complicated by the fact that Canada will continue to operate
its Newfoundland LORAN Chain for a couple of vears. Nonetheless, League officials and mem-
bers of the U.S. Interdepartment Radio Advisory Committee are investigating possibilities for
protecting Canada's LORAN while derequlating the amateur 160-meter band.

FCC's "plain-language" proposal for the Amateur Rules is the subject of a special article on
pages 49-51 of thiz issue. Approximately 2100 ARRL-affiliated Amateur Radio clubs in the
U.5. will be receiving a complete copy of the proposal from League Hg, We hope vyour club
will file its comments with the FCC. If vou would like your own personal copy of the nearly
50-page document, write to ARRL Hg., Plain Language Rules, 225 Main St., Newington, CT
06111. Please enclose $1 to partially defray the cost of printing and mailing this weighty
material.

Because of increases in Canadian and foreign posiage which took effect the beginning of the
vear, it is unfortunately necessary to increase the surcharge for mailing Q8T to non-iJ.S.
members. Effectlve March 1, 1981, f{or new memberships, the annual dues will be $26 for
members outside the United States.

As vou will have noted from the editorial on the previous page, the League's Foundation is
engaged in a fund-raising campaign to support the amateur satellite program. So is AMSAT,
The Radio Amateur Satellite Corporation, and to induce additional donations they are golng
to offer a special T-ghirt, Thev're looking for a good design, and if you have some ideas,
and for if vou consider yourself a T-shirt designer par excellence, please contact K9LF, who's
in charge of fund raising for AMSAT.

Four Washington, DC-area radio amateurs have received special temporary authority from
the YOO to experiment with a teleprinter code similar to the commercially used "Moore ARQ
Code.," K4PA, K3FLS, W3KET and KB6BT, who are members of AMRAD, the Amateur Radio
Research and Development Corporatfon, will be trying to develop an error-fres mode of ama-
teur teleprinter communications. The authority to experiment with the code, which is
described in International Telecommunication Union's CCIR Recommendation 476 {Rev. 74),
will continue for one vear, at which time the amateurs will report their findings to the
Commission.

Ten-meter amplifier ban now permanent., The FCC has decided to make permanent the rule
requiring commerclally made, high-frequency Amateur Radio amplifiers to be ivpe-accepted
by the Commission. This has the eifect of banning l0-meter amplifiers because amplifiers
capable of operation from 24 to 35 MHz will not be type-accepted. However, the Commission
is looking into the possibility of allowing manufacturers to suppiy licensed amateurs with
instructions on how to modify their amplifiers to operate on 10-meters., This propesal will
be a formal notice of proposed rulemaking in Docket 21117. QST will carry details in a
future issue. The FCC banned amplifiers capable of operatijon from 24 to 35 MHz in 1978
in the hopes that interference problems caused by illegal, high-powered citizens band
stations would be reduced. This ban has no effect on Amateur Radio home-built ampli-
fiers unless an individual builds more than one per vear.

RFI irom false teeth? Hams know radio frequency interference can be caused by a lot
oif strange things, but . . . ? Actually, the Clairol Corporation has filed for a waiver
of the FCC rules so it can market an ulirasonic denture cleaner without having 1o comply
with standards dealing with radio frequency interference. ARRL has opposed the petition.

Space WARC, Mobifle WARC and General WARC! And vou thought you had heard that
WARC (ihe World Administrative Radio Conference) was over. Actually, the General WARC
was held in 1979; however, the Conference left some matters {o be decided by more-spec-
ialized conferences. See "Happenings" in this issue for information about these upcoming
conferences. '

1981 is the International Year of Disabled Persons. The ARRIL Blind and Physically
Handicapped Program oifers information on obtaining materials pertaining to Amateur
Radio in other-than-printed forms. Does your club or class have a sightless member?
Send an s.a.s.e. to ARRL, 225 Main St., Newington, OT 06111.
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Audio Processor Using RF

Clipping

For extra clout to break through QRM or catch that rare DX,
add this state-of-the art speech processor to your station
lineup. It can make the difference!

By William A. Stem_,* KC8T

M any of the new hf transceivers are

equipped with speech processors Using an
ri chipper. When praperly applicd, this
method provides excetlent **talk power™
with low distartion, o addition to giving
that extra punch tor getting through DX
pileups, the processars do much to iron
oui speech variations. As g result, copying
at the other end of a QSO is easier. The
numerous fine pieces of eguipment in use
today which lack this feature would
benefit from an outboard speech pro-
COSSOT,

The objective of any homemade speech-
provesser praject should include a unit
that van be vonstructed and adjusted

10823 Bismarck Ave , Northridge, CA 91326

without the requirement for exotic test

equipment, since  this  equipment s
generally  beyond the reach of most
amateurs, The design described in this ar-
ticle has one internal adjustment, one cx-
ternal  pain contral and  one  ONAORF
switch.  Although other infernat  ad-
justments could be added to improve side-
bhand . generation, they  have  been
climinated in the interest of simplicity.
This has been done without degrading the
overall performance of the processar,

A Processor That Generates an S5B
Signal

The ¢f Cipper, shown schematicalty in
Fig. 1, generates a single-sideband signal
at approximately 300 kHz. Single side-

band is generated by a phasing technique’

employing  two  quad  operational
amplifiers” and two  doubly  balanced
maodulator/demodutatar wmits.* After

generation, the sideband signal is buffered
and clipped by means of a pair of tran-
sistors, The output from the clipper is the
input fo the doubly halanced modu-
lator/demodulator mixer that serves as a
product detector. A section of the gquad
op-anip buffers the signal that emanates
from the detector, Progessed audio is then
fed to  the ftransceiver through the
microphone jack.

The signal from the microphone input
is ars1p[ifi$d by UlA, which drives two

‘Notes appear on page 14.
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C1 - 620 pF.

C2, GRE, 30, C34. G40 — 2HuF, 18-V
efeciralytic.

C3 — 100 pF.

o4, G24 - 0.02 uF.

5 — 0.0047 wF,

C6 ~ 470 pF.

CF e 8Q0-pF, 28V electrolytic,

8, G10, C42, C43 — 0.01 uF,

G912 G13, G5, 17, G138, C21, 626, 27,
€32, C35-C38 incl, G471 ~ 0.1 uF,

C11, C23. 031 — 0.0022 uF.

14,619, C22 - 0.0033 pF.

CAB — 270 pE.

020, G39 — 4.7-uF. 16-V efectrolytic.

428, 29, G33 — 0.005 uF,

D1 — Silicon tast switching diode, 4 nanosesc.,
100 PRV, IN914 or equiv.

L1 — 100-uH inductor {Nvtronics Wee-100 or
2euiv.l.

L2 — 1-mH inductor (J. W. Miller no. 4652
of equiv.),

01 — Silicon n-channel juncticon fisld-eftect
transisiar, 2N43383 or equiv.

Q2. G3 — Silicon pnp annwlar hermetic tran-
sintar, 2N2807A oy equiv.

Q4. Q5 - Silicon npre annular hermetic tran-
wistor. 2N2222A, ZN3904 or equiv.

Hi. R2. RT3 — 47 kQ.

R3.R5, incl., 87-RY, incl., R15-R20_ incl.,

Ra. R24, H27, R28, R32, R46, R47, R54 —
1 kil

R10 — 39 k.

R11 -~ 20 kQ.

R12 -~ 12 kL

R14 — 100-k2 lineartaper potentiometer

R21 — 33 kix

R22 — 27 k@,

F23 — 15 kQ

R25, A33, R55 — 10 k&,

R26, R31, R34, A44 — 1.5 Kik.

R29, A35, R50 — 150 1,

R30, R38, R53 — 51 1

R34, R37, R48 — 3 kil

R39, R&Y, R58 — 200 4,

R40. R45 — 5.1 kQ.
R41 — 430 4.

R42 -~ 200 kQ.
R49 — 270 9.

R51 — 330 Q.

R52 — 2012,

B66 — 4.7 kQ.

R58 — 1 ki Trimpot.

51 — dpst rotary.

T1 — 117126V, 1 A (Triad F-70X or equiv.).

U1, U2 —~ Quarl operational amplifier, 3400P
Fairahild or equiv,

U3 — Rectihier assembly MDA 922.2, Motorola
OF 2uiv.

24,15, R — Ralancaed modulator-demoriula-

These two parallel networks provide two
audio channels (BAA and @AB) 90° out of
phase with cne another over the awdio
range of inferest. A Clapp oscillator (Q1)
provides an rf carricr at approximately

R3IB — 100 k. tor, Motorofa MC149606 or equiv,
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parallel  networks composed of  UIB 300 kHz, The output of this osoillator is
through 111D and VU2A through U2C.  phase shifted by two R-C networks to pro-

duce a pair of rf signals that are out of
phase by 90° (PRA and ORB). The
oscellator also provides & varrier signal for
use int the product detector (BR). The two
audio signals and two rf signals go to a

pair of intcgrated doubly balanced mixers
{Ud and U6).to generate an ssb signal. The
outputs of U4 and Ué are paralleled and
buffercd by a pair of transistors {Q2 and
Q3)

These transistors drive an «f clipper
composed of “*super-ciodes,” transistors
and Q4 and Q5. A super diode is formed
when the base and collector of a transistoe
are connected so that the device exhibits a
steecp knee tn the forward transfer
characteristics, As a result, the clipped ssh
signal is then passed to a product detector
(US) along with the f carrier from
oscillator Q1 (#R). The output of this pro-
duct detector is filtered and butfered hy
are section of the quad op-amp (U2DY
and output at potentiometer R32. The tre-
quency response of the unit, as shown, is
300 Hz to 3 kHz. If desired, some of the
low-frequency response can be ¢liminated
by changing €8 to 0,005 uF and C37 to
0.03% uF. With these modifications, the
frequency responsc is approximately 600
Hzto 3 kH>7.

Layout Care Required

Construction of this processor required
fayout  care  sinee  radio  frequencics
{although they are quite low} are invelved.
I constructed the first model on 4 per-
forated board with push-in terminals and
had no stability problems. The bypass
capacitors shown at U3, U4 and US (C12,
13, C25, C32, C36, Cd40 and C41) shouid
all b placed physically close to these in-
tegrated circuits. When the cireuit hoard
is completed, it shouid be packaged in a
relatively ri-tight box, Lused a7 x 1 x
2uinch {178 x 279 X 51-mm) chassis box
with a hottom cover, To elimtnate ¢t foed-
back to the provessor when the station is
on the air, €42 and C43 are required.

Adjusting the Processor

In adjusting and using this processor, as
with all ¢lectronic devices, the rale to ap-
ply i5 ““if a little works preat, don’t use 4
Tot.”” With this advice in mind and a few
basiv instruments on hand, adjustiment of
the processor should he completed with-
out difficalty, Those instruments include
vourr transceiver, a dummy load and some
method of abserving the ale actton when
setting the microphone gain control. Most
transceivers have a metering position for
observing alc performance,

The provedure Pve outlined in this arti-
Jie refers to the steps | took in adjusting
the provessor and my Yacsu FT-101B.
After normal tune-up inte # dummy load
adjust the microphone gain control for
vomfortable audio, Set the gain so that
the ale meter wilt barely move off the pin
with a steady imput signal ~uch as the
sound “OHHHH" or with a steady whis-
tle. Current in the plate circuit will
approach its keyv-down value, so this por-
tion of the adjustment should be Jdone
rapidly. Turn on the processor (which
disconnects the microphone from the



transeeiver input jack and counnects the
processor). Turn the internal adjustment
(R 58) to approximately midposition. Turn
the input gain control (R14) to maximum
viockwise position. Use the same micro-
phone-input technique and adjust the out-
put level (R58) until the alc meter barely
moves off the pee. Do not change the
microphone gain-control sctting on the
transceiver, This cainpletes the adjust-
ment procedure. Reinstall the bottom of
the chassis box.

Although the unit is capable of a con-
siderahle amount of compression (of clip-
ping). use of the device in this manner
produces a very harsh-sounding received
stznal which is not necessary. In fact that
is not desivable. Operation of the unit
with the gain control tully clockwise, for
csample, will cause all background noise
in the shack to drive the transmitter ex-
cessively, detracting from the legibility of
the revelved signal. With the processor
switch off and the mivrophone connected
normally, specch Jevels that cause the ale
meter to hounce slightly off the peg will
cause an average indicated plate current”
that 15 30% to 40% of the keyv-down plate
current, i it were possible fo hold vour
gudio input to the microphone relatively
coustant at this level, any further increase
itt microphone gain would not produce an
ierease (n S-meter reading at the distant
receiver,

The processor will assist in maintaining
this even level, When used properly, it can
be ettt in the microphone circuit even for
[ocal QS80O« under ideal conditions, The
input gain-control sctting should be read-
justed such that the average value of plate
current increases trom irs normal 0% jo
J0% of the kev-down flow to about 60%
af the key-down kevel,

I fonnd that the proper input gain-
control setting for my microphone and
vaice is at the 10:30 position. On-the-ait
checks with the transmitter and processor
pain controls adjusted as described have
produced very satistactory reports, This
processor, as with others, allows the
uperator to st the microphone gain con-
trol for minimum drive (minimum grid
current) and_yet artain a considerable in-
vivase in talk power without increasing
handwidth and splatter,

[f vou're a dedicated DXer but have vet
to include processing at vour station, this
device may give your signals Jonger arms.

Goaod Iuek with the rare ones! .15
Notes
"ickey,  flecironics  Desivners  Caschook, 1979,

caraloe. [4-D (prepared by aditors of Electronics
Rlinazines, n, 129 See “Outputs of OpeAmp Net-
aorhy Have Fised Phase Diltercnee '

Fanear ftesrated Clreudis, 1976, Fanciiid SNemicon-
ductars, . 12-166,

W anegr fategraded Creerdis Date Book §ord Eedition,
ASotarnly Scinitomductor Products, Tog,, o K416
"4y bipolar trnsistor with hase and collester con-
iiected gxhibits chnde characteristies berween the
hascAollector and emitter terminals,  but the
hace™ inothe torward dincction is imuch sharper
than the forward knee of most smiall signal diodes,
to, the iorwaind resistance Juring conduction js

fednced,

£ A o

'/r‘«g-/ né}w it

New Procucis

PLESSEY SEMICONDUCTORS
EAROM

L3 A TTTACMOS-compatible, 236-hit
{64 x4y nonvolatile EAROM is now
available from Plessey Scmiconductors.
The MN9210 is a member of the family of
NOVOIL logic products, which guarantee
Jata retention of one year in the absence
of applied power if the temperature is
maintained within the range of =40 to
+70° .

The device is housed in an 18-pin DIP
package and has latching data and address
tputs and three-state outputs on the data
bires. Bt features sin address inputs, four
data 1/0 lines, a reads write control line, a
strobe cuatrol ling, two chip-sciect contiol
lines, three power-supply pins and an ex-
ternal capacitor connection. According 1o
the manufacturer, any word mav be pro-
grammed independently without disturh-
ing the rest of the stored data. Further in-
formation may he obtained from Plessey
Semiconductors, 1641 Kaiser Ave,, Lrvine,
CA 92714, - Paul K. Pagel, NIFR

NEW ZENITH HIGH-PASS FILTER

{1 Zenith Radia Corporation has an-
nounced the availahility of a2 uew TY
high-pass  filter.  According  to  the
manufacturer, this tilter is Jesigned to
suppress TV interference  caused by
paping systems and wommercial, OB,
police and Amateur Radio transmitters
aperating at 52 MHz and helow, The filter
ipart no. A-8477) has TV F-fype connec-
tors and is installed directly at the rear of
any 73-ohme-input Fenith receiver without
the use of adapters or the need for solder-
ine. Itis 2 x 2 % inches (51 x 31 X
254 mm) in size and provides up to 80 dB
of attenuation below $2 M, with an in-
sertion [oss of less than 1.5 dB. [t is
available through Aeanith distributors and
sold to consumers at Acnith dealers. -~
Paunl K. Pagel, NIFB

MQTOR-SPEED REGULATOR IC

I National semiconductor Corporation
has announced a low-cost motor-speed
reptiator for Jow-voltage de motors, The
EMIGI4 is a monolthic 1O which has

temnote stop tpause) and output short-
vircuit protection. The usur may program
the 1C for variations in temperature hy
means of four externally sot temperature
vocfficients, Designed primarily for use
with cassctte tape recorders, the L1014
is sure to find use in other categories, Ac-
curding to the manufacturer, the LMI014
van operate from-a wide power-supply
voltage range (+5 to + 20 volts) and
achicves exeellent speed regulation under
a varicty of torque and temperature ¢n-
vironments,

Kequiring four vxternal resistors and a
pip pass transistor for motor vonnection,
the circuit can accommedate a wide range
of motor conditions. Motor specd is con-
tralled with a negative-output impedance
soltage regulator, whose impedance is a
function of the four »xternai resistors.
Should the output current cxcred a prosct
timit, the base drive fo the external pnp
transistor iy switched aft automatically,
requiring rhe supply voltage 1o be recon-
nected to start up the motor. - Paul K.
Pagef, NIFB

SWITCHCRAFT “FLIP-FLOP" PUSH
BUTTONS

i"T Switcheralt has announced the TDW-F
“Flip-Flop® =eries  of push buttons
designed tor use with the Switcheraft Tini
DW Multi-Switch switches. These push
buttons provide an unusual lighted cffect
even though uo clectrical cocrny is used.
There dre no lamps to replace, no heat is
veperated and no extra internal switching
i% required.

According to the manufacturer, an n-
sernal flip-flop mechanism s used 1n con-
junction with volored indicator pancls
fwith or without legends), which makes
the push buttons appear to change color.
With the switch in the IN position, une
volar background shows through the clear
front window: in the LT  peosition,
another color display appears. Any of six
bright volors ~ red, black, ureen, blue,
wellow or white -— may bhe suiected,
There's also a4 wide varicty of both sfan-
dard and  wpecial letters and  symbaols
available for use with the push buttons.
Further information may be obtained
from Switcheratt, Ine., 52555 No, Elston
Ave,, Chicago, 1L 60610, Paul K.
Pagel, NIFB




Antenna Modeling Program
for the TRS-80

With this information and a Level Il TRS-80 you can
model hundreds of different antenna arrays. Enter data at the
keyboard, then sit back and watch the computer plot the

pattern.

By Larry 0. May,* KE6H

Ante:ma desipn seems (o capture the
interest and wonder of mest hams at some
tune 1 their involvement in Amateur
Radio, § had wondered for many years

ahout the effects of modifving the spacing. -

and phasing of antennas, This finally led
me to read through The Radio Amaieur’s
Handbook, The ARRL Antenna Book,
and all the antenna engineering books I
coatld find in the technical library at one
of the universities nearby. While reading 1
came to a hasy conclusion: It should be
possible to determine the relative field
strength at any set of poinis cquidistant
from the array model, just by knowing the
amplitude and phase of excitation of each
dipale in the array and the vrientation of
the elements.

Determining this relative field strength
should be simply to sum the instantancous
amplitudes of the rays of rf arriving at any
ziven point from each element. The sum
would conceivably be affected by the
phase difference of arrivat of each ray and
their initial amplitudes relative to the
vither elements.

The phase would be affected con-
ceivably by the physical spacing in
wavelengths of the elements, and it would
he mantified by the simple angle effect to
the summation point. The phase would
also he affected by any radiation phase
differences such as those caused hy
transmission-line delay time in the driven
case or teactance delays in the parasitic
VA,

The amplitudes would be affected con-
ceivably by the power delivered to cach
dipele clement as well as by the radiation
response: omnidirectional perpendicular
to the axis of eaclr element, and sinusoidal
arpiing  the  plane  slicing  lengthwise

*R456 Abilena Ter., La Mesa, CA 92041

TRS-80 pattern plot for the “Atchley" array.' This 15 a triangular arrangement of vertical elements
spaced .288 ) and phased as indicated in the inset. (Al computerscresn photos courtesy of
Jerry Hatl, KiTD)

through the axis of the clement. All arrays
would conceivably be broken up into an

arbitrary reference dipole and secondary

discrete dipales.

[ then set out to develop a program that
would pertform these calcwfations, When
the program was completed 1 compared
the results to standard known simple
radiation patterns and was happy to find
an excellent fit, [ then checked some very

‘Notes appear on page 19

complex arrays and was amazed at the fit.
| went on to tey all the various antenna
configurations [ had been curious about
and came out with an understanding of
antennas that 1 had never thought possi-
hle. The program had given me a guan-
tum jump in my understanding of the «f-
fects of changing parameters uf an anten-
na array; | could make vhanges in the
cowputer model in seconds and see the cf-
fect it produced on the CRT. [ could free-

ly experiment with the number of




clements, spacing, hoom length, phasing,
transmission-line  effects, polarization,
stacking offects, collincar effects, and ef-
fects of nonstandard complex array con-
figurations.

I developed two versions of the pro-
vram, onc for 4 K Level 11 systems, which
allowed synthesis of [O-clement arrays,
and another, more complete. version that
reguires at least 16 K. That version per-
mits svathesis of up to 128-clement arrays
and provides greater ease in modifying the
array model and mote options. The 4 K
program, written in BASIC language, is
presented in Table 1, Because of page-
spacy imitations, the farger, more flexible
16 & program cannot be presented here.

Information is available from the author,
however.-

Running the Program

The program of Table 1 is based on the
phase-vector summation ol ideal half-
wave dipoles as seen from a  wreat
distance. The factors that attect rval
antennas are very complex but this pro-
gram allows you 1o see 4 good representa-
tion of the approximate field pattern that
your would see fram a real antenna. You
Lan experiment with various comhinations
of elements — changing the number, the
position, the spacing, the excitation level
and the phase of the elements.

| hope you will gain insight into whar is

Table 1

Listing for the KESH Polar Plot Modeling Program

10 CLS:PRINT" KE6H POLAR PLOT MODELING PROGRAM 4K™: PRINT
15 INPUT*POLARIZATION = ¥V OR H'",P$: IFP$ = "V"ORP§="H"THEN2@ELSEGOTO15
20 INPUT"9% FULL SCALE OF REF ELEMENT = “;A1:A1 =z A1*4:N = 1:G0TO9}

25 PRINT

30 N =N+ 1:PRINT'ELEMENT NO = *N:N2=N

49 INPUT*®% FULL SCALE"A(N,11:B(N,1)= A{N,1)*.4

80 INPUTSPACING IN WAVELENGTHS™A(N,2):B(N,2) = A(N,2)*6. 28319

B0 INPUT"ANGLE TO ELEM FROM REF {DEGREES)",A(N 3:B(N,3) = A{N, 3y 174533

70 INPUT"PHASE DELAY (WAVELENGTHS) ;A(N,4)A(N,4) = A(N,43:B(N,4) = A{N 4)*6. 28318

90 INPUT*MORE ELEMENTS (Y OR Ny TS
100 IFTE="Y"THEN25
105 {FTS=“N"THEN14¢
110 PRINT“TRY AGAIN™.GOTOI®
140 INPUT"VERIFY DATA {Y OR NY™TS
145 N=2
180 IFT$ = “Y"THENGOSUBS95:GOTO165

160 IFT$ = “N"THEN185ELSEPRINT TRY AGAIN"GOTO140

165 GLS

200 FORI= iTOZFORO = dTOT1W = O*36
210 X = [4PNp-COSMW* $174533) + B2

220 Y = - AFSINOW §174533) + 24

23 SETOLYENEXTONEXTI

260 PRINT @517, 180 ";PRINT @564, * ¢ ”;
265 PRINT@996,"270":PRINT @ 30,90,
270 PRINT@®,"KESH POLAR PLOT™;

300 FORQ=1TQ108:2 = Q*0581777:GS = 0:G2 = A1:G3=¢

305 FORAN = 2TONZ2

310 G1 = BN 2)*CO3({B(N,3)— Z) — BIN,41IFPS = “"H ' THEN34¢
320 G2 =G2 + BN AP COSG1RGE3 = G3 + BIN,THSING

330 NEXTN:GT = (G242 + G3+2)4.5:G0TOI79
340 G2 BN, 1*SINE)GS = G2*COSIG)

350 GS =GS + GANEXTN:GT = ABS(GS + A1*SIN@Z)}

370 X =GT*COS(Z} + B2Y = 5* —GTI*SINZ) + 24

380 PRINT @40, PRINTUSING " #Hi#Hi# #7043, 33333,GT7*2.5;

385 IFY<2ORY>46THENAQY
390 IFX<20RX>126THENAGP
395 SETXY)
400 NEXTQ

405 PRINT @49, " INPUTVERIFY DATA (Y OR NY;T$

410 IFT$ =Y "THENGOSUBS0D
420 RUN
500 N=2

505 CLS:PRINT"AY = "A1*25; % FULL SCALE"

510 GOSUBTOLPRINTYA™NS' = AN, 11;"% FULL SCALE"
920 PRINT“S™NS;" = "AN.2"WAVELENGTH OR ";B(N .2 RACIANS"

530 PRINT“PNS;" -

AN, DEGREES OR ™;B(N,3)"RADIANS"

540 PRINT*D™;N$;" = AN 'WAVELENGTH OR ' B(N 4); "RADIANS™

860 GOSUBHH

542 INPUT*CONTINUE (¥ O Ny T$
565 IFT$ = ¥ "THENS?®

567 RETURN

70 N=N+ 1IFN>N2THENRETURNELSECLS:GOTOS1¢
600 PRINT"WHERE".PRINT"A = SCALE".PRINT"S = SPACING"”
810 PRINT“F = ANGLE TO ELEM FROM REF™:PRINT“D) = DELAY"

520 RETURN

700 N$ = STRE(NIIFLEN(NS) = 2THENNS = RIGHTH(NS, 1) ELSENS = HIGHTS(NS.2)

710 RETURN

i nerx

af play in antenna arrays from vour use of
these programs and, additionally, that
you will enjoy the tascination of seeing
displayed before you the unigue ficld pat-
tern of a whimsically conceived array.
¥You can play with a ximulation of vour
nearby 50 kW radio station towers, try an
interferometer  cross  array  for  radio
astronomy, or you can consider trade-offs
in how you should stack vour L.ong fohns
tor satellite tracking.

The half-wave dipole plays a very inm-
nortant role in most antenna designs. The
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Fig. 1 - Radiation patterns for a dipole anten-
na. At A is the horizontal case, from a broad.
side view af the conductor, Yisualize a horizon-
tal shice removed from the center of the sohd
or three-dimensional pattern at ;. At B s the
vertical case, as f A vertical slice were re-
moved from the center of the solid pattern

at G



dipole radiates a field such that if all
poiats ot egual intensity were graphed vou
would see 4 shape similar to a doughnut
surrounding the dipole, See Fig, [, The
following exercises will allow you to sce
vertical and  horizontal slices of  this
doughnut-shaped field. Later vou will sec
vertical and horizontal slices of the field
patterns of sote of the elementary com-
binations of dipoles, to give you a base
from which to expand your experimenta-
tion.

When you run the program of Table 1,
the display shotild read KE6H POLAR PLOT
MODELING PROGRAM 4k an the top line
and then POLARIZATION = Vv 0OR H? With
this program, type the data on the
keyboard and then press the ENTER key,
s0 the computer will act on the entry, Be
sare. 1o key data in carefully, as some
machines dre subject to key bounce.

Vertical Dipole

For our first exercise let’s examine the
pattern of a vertical dipole. Enter the in-
formation shown in small capital letters
helow in tesponse o questions from the
Computer.
POLARIZATION (v QR H? ¥ {vertical)
PULL SCALE OF RES ELE. (00 {for % hase
MENT = 7 currenty
MORE ELEMENTS (Y OR M7 N (for. no more

elements)
N {no desire to
double check)

VERIFY 3ATA Y OR Ny

The computer will then display two
concentric vings of dots, spaced 30 degrees
around the circles. These circles represent
0% and 100% of full scale, Major angles
are displayed in conventional  polar-
coordinate form, with O degrees at the
right side of your screen and increasing
values in 2 counterclockwise direction.

Your vemputer will then procecd to
caleulate field intensities at 3.3° intervals
arournd  your hypothetical dipole. The
dipole is not visihle, bui is theorotically
lovated at the center of vour sereen, as if
vou were Jooking down at the vertical
antenna on your raof from many miles
up. What you see in the plot are points of
cqual field intensity about  a. vertical
dipole.. e.p., the slice aormal to the wire.
See Fig, 1B, The pattern is circular.® As
the computer is plotting the values, they
dre also displayed in the apper-right cor-
ner of the screen — the angle in degrees
and the pereent of full scale, When the
plot is completed, VERIFY DATA (¥ OR N)?
will appear in this area, Entering v will
display the parameters you entered on the
keyhoard, and cotering N will clear the
vomputer for a iew pattern.

Horizontal Dipole

Now let’s take a look at the field about
a horizontal dipele,

POLARIZATION (V OR H)?
UL SCALE OF REF

H (horizontal)

Fig. 2 - The cardioid pattern for a pair of ver.
tical elements spaced 0.25 4 and phased as in-
dicated in the inset.

ELEMENT = 7 100
MORE £LEMENTS (Y OR NOJ?N
VERIEY DATA (¥ OR NOY? N

Again the concentric circles and major
angles uppear. And you are now observ-
ing the field pattern around a hurizontally
polarized dipole at the center of your
screen. 1°s as i you were looking down
on it from many iles up, or like standing
a doughnut on its edge, slicing it in haif
and looking down at the cross section. Sce
Fig. 1A and the photo directly below,

T'wo-Element Vertical

The first requirement of a communica-
tions antenna is to capture and radiate
energy, but an often equally important
feature is to be able to null out unwanted
signals that are on the frequency during
reception. The dipole and many other
antennas have deep null points that can be
used by atming them at the unwanted sta-
tion — provided it is at a different angle
from you than the desired station, The
signal strength of the desired station may
fail off somewhat but we hope not nearly
as much as the undesired station. Now
let’s try two elements. See Fig, 2.

POLARIZATION (V OR H? ¥

FULT SCALE OF REF 50 (for % base

FLEMERT = 7 current tor ele-
ment 1)

Fig. 3 — Horizontal pattern for a pair of
dipofes spaced 0.28 | and phased as shown in
the inset,

MORE ELEMENTS ¥ DR N Y
And for ¢lement no. 2:
@ FULL SCALE? 30 (% base cur-
rent for ele-
ment 2y
SPACING IN WAV)- 25 (for 174 1)
LENGTHS?
ANGLE TO ELEM FROM
REF (DEGRELS)?

u (position of
elemn 2 relative
to elem. 1)

25 {for 90
phase lag at
elem, 2)

MORE ELEMENIS (Y OR NITN

VERIFY DATA (Y OR NOY? N

PHASE DELAY (WAVE-
LENGTHSY?

This configuration produces a paticrn
with a large single lobe and a deep null
181}° from the main lobe. This is called a
cardiotd pattern. The display yvou should
have is pictured in Fig, 2.

| suggest yvou try plaving a little at this
point with varipus spacing and phasing ar-
rangements. Note that this program uses a
positive number to indicate a phase lag in
the drive to element 2, referenced to ele-
ment [, For a phase [ead, vnter a negative
value into the computer, You will have to
start afresh cach titme and reenter all
parameters as you have just done, Sketch
the pattern you get from cach case and

The TRS-80 representation of the pattern of a horizontal dipoie, left, and the bobtal curtain, night.
{The hobtail curtain is described on page 300 ot The ARRL Antenna Book, 13th Edition.) In platting
the bobtait curtain patiern. it was assumed the current in the center element was twice that in
aach end element. Numerous other current distributions can be simulated with ease.
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Fig. 4 — At A, the pattern oi the vertical end-tire array shown in the inset. Adjacent elements are
spaced 14 4 apart. By entering farger “tull-scale™ values tor the elements, the magnitied pattern
at B results, giving better definition of the minar lohes.

write the parameters next to each sketeh,
You may he exploring what to vou are
unknown waters. You are at the helm for
this vovage, and what you lvarn is mited
primarily by vour desire to cxplore.
After vou explore the 2-clement driven
phased array for a while vou will probably
come to the tollowing generalities: (1) In-
vreasing the phase up to 172 4 (1807) has
the effect of sguecsing out the forward
[nhe and increasing the sive of the aft
lobe, and {2) increasing the spacing has
the general offect of  increasing  the
number and sise of the secondary lohes.”

Horizontal Patferns

The horizontal  paiterns of  vour
2-element arrays can be seen by selecting H
instead of v and otherwise using all the
same parameters. Note that the reference
element, number 1, has been arbitrarily
fixed in the horizonial mode in the 0-180°
direction. 1§ you want to place the next
clement in front of the reference element,
it should be positioned at 90°, See Fig. 3,
which shows the horizontal pattern when
ciement 2 is spaced 0.25 4 and delayed 90°
from ciement 1,

The pattern pictured in Fig. 2 may ac-
tually be considered as representing cither
ulf two antenna systems. First, if the two
vlements are vertical half-wave dipoles,
this s a free-space pattern. To best
understand the presentation for such an
array, visualize that the screen is rotated
WO® dockwise, so the major lobe goes to
the tight, For (73 1 vertical clements
mournted en the ground or over a counter-
poise, the pattern would be represented by
the upper half anly of the display on the
sereen (after 90° ratation).

Second, the display also represents the
asimuihal pattern of a pair of horizontally
polarized dipeles in a horirontal plane.
It's s i the dipoles were parallel to the
ground, no. 2 in front of no. I, and you
were iewing them from many miles up.
These ticld patterns that you are seeing
are not perfect, but will give you a good
teeling for what happens for various ar-
rangements and combinations of dipales.

[ hope you have now bevome aware of

e e

the hasic entry schemes, so for simplicity
all further parameter changes will be given
in tabular format.

End-Fire Array

Try this  end-fire array
polarization), shown in Fig. 4.

(vertical

Elem. " Spacing Pos. Augle Phase
1 P - - -
2 25 2% 90 25
3 255 90 5
4 s IS 90 s

Notice that the phase delay is st to
cqual the spacing for the end-fire array.
The pattern yvou should see for this array
is pictured in Fig. 4A. You'll note that
there are minor lobes at the rear of the ar-
ray, but because of the fack of fine resobu-
tion in the display, their exact shape is nat
easy tn discern. You can ¢xpand or
magnity the pattern casify. Just vnter a
farger percentage tor the “full-scale™
values without changing any other infor-
mation, Enter the information as above,
but now use B insicad of 25% of full
weale for each element. The resulting pat-
tern, Fie. 4B, is enlarged 3.2 timey and
behold, you have the resolution you
wanted in the minor lobes, The off-scale
vahues simply are not plotted, even though
they are caleulated and displayed during
cxevution of the program. To examine the
minor lobes of varnous arcays vou can usg
ditferent tull-scale percentage valves to
give the degree of magnification you
esire,

Broadside Stacked Array

All the elements of the array Jo not
have to lie in the saine plane. The program
will handle stacked arravs with the same
case, To illustrate this point, plot the pat-
tern for the broadside stacked array of
Fip. 5A {vertical polarization).

Elem. ™ Spuacing Pos. Angle Phase

I L -
2 2525 W 25
3 25 .5 4] £

4 25 .559 6565 0 1%

2 %
1 ane 3
.m,,L_ LAG
0esh PR
g 1
%3-Sl
(A)

iB)

Fig. 5 — A d-element broadside stacked array.
At A s the configuration tor the vertical case.
At B, for the horizontal case, eiement 315 hid-
den by eiement 1 and element 4 is hidden by
lement 2.

-] [ ] ]9 e y

(A} (8)

Fig. 6 — The vertical representation of four
collinear vertical dipoles s shown at A. Tha
pattern piot 1s the same as for a single vertical
dipole — ammdirectional. The plot far the
horizontal case at B, however, will shaw the
*doughnut” of Fig. 115 considerably flattened,
and faur minor [obes appear.

In this array the spacing hetween
clements 1 and 2 is 0.25 waveiength, as is
the spacing between clements 3 and 4. We
are stacking them .5 wavelength apart
and feeding them in phase with each
ather. We can determine the spacing and
position of clements 2 and 3 casily, but
clement 4 must be ftound by using a
calculator:

S = /X 4+ Y= 08+ 028t
= {1,559 wavelength

P o= arctan (X/%) = arctan (0.25/0.5)
= 26.565"

where

S is the spacing in wavelengths

P is the position angle in degrees
This antenna vickds & pair of cardioid pat-
terns added together or summed. The
horizontal equivaivnt for this antenna can
he vntered as follows thorizontal polariza-
tion). Sev Fiy. 5B.

tidem. " Spacing Pos. Angle Phase
i AT -
2 250 28 90 25
3 25 1} () i}
4 ¥s 28 901 25
Netice that n the horizontal case,

¢lements 3 and 4 superimpose and appear
to he at the same location as elements |



and 2 when looking down on the array.
This is portrayed in Fig. 5B.

Collfinear Stacked Array

The vertical collincar array of Fig. 6A is
simply a vertical stacking ot vertical
dipoles end on end and all fed in phase.
As in the case above, all the elements
superimpose and appear to be at the same
location. In this case the ficld geometry
would appear to be the same as that of a
vingle dipole, buat the horizontal case (Fig.
“B) will show that the doughnut has been
flatiened vonsiderably.

Elem. %o Spacing Pos. Angle Phase

] L — e
2 ) 5 )] 0
3 25 0 0
4 5 1.5 0 0

Parasttic Arrays

Yagi antennas are similar to driven end-
fire arrays in that the moving wavefronts
st reinforce each other in the forward
direction. In the driven case this can be ac-
vomplished by delaying the drive to the
clements by the same amount as the
spatial delay. In the case of the Yagi,
howcever, vou have no fransmission line

that you can adjust. Instead, the
wavefront  strikes  and  cxvites  each
parasitic  clement. The phase of the

reradiated cnerpy depends on the tuning

of the. parasitic element; if it is tuned to
the excitation frequency, the radiation is
in phase with the excitation wave. The
energy is delayed if the parasitic element is
tuncd heiow the excitation frequency, and
advanced if tuned above. [If there are
mare than two elements in the parasitic
array. the situation is complicated by in-
teraction. Radiation from other parasitic
elerments combines with that from the
driven element, and the resultant provides
overall excitation for a given parasitic ele-
ment. — Ed.] It was not possible to make
provisions for treating parasific arrays in
the 4 K program, but provisions are in-
cluded in the 16 K version mentioned
carlier.

You sheutd now be able to construct
any configuration of driven dipoles on
your TRS-80-11 in cither wertical or
horizontal polarization and sce the resul-
tant tield pattern on your screen. This
places you in a unigue position, as you
now have the means for true exploration
in an area that has previously been en-
joved by only a select group of antenna
specialists. Consider trying to duplicate all
the possible plots with real antennas on
vour roof or in your backyard. In the next
few hours you may very well try out an en-
tire antenna farm by computer simula-
tion.

H vou want to buifd and test a real
antenna from vour computer model yvou

will need to know something about
transmisston  lines, wavelength conver-
sion, impedance matching and construc-
tion technigues. 1 wonld recommend The
Radio - Amateur’s Handbook or The
ARRL Antenna Book as references. Gs& |

Notes

"Archley, “fUpdating  Phased-Array
ST, August 1978, See Fig. 3, p. 24,

The muthor offers recordimgs af hoth the 4 ls and
the lh l\ peogedm verstons, along with a “short
vaurse” cxplaining use of the programs. To help
cover vosts for materials, bandling and shipping,
wend $4 for both peageams oo cassette - tape,
$10 for both programs on mini-disc. and 35 for
the «hort course iF you live an the S, jThe
ARRL wind 287 in no way warrant rhis aner, —
Ed,

Technology,”

It the pattern is an ellipse rather than a vicele,
you an carrect this situation either n hardware
ar in softwate, Sise adjustments may be tauched
np in the nonitor, and it may also be necussary
fo adjust swerp hpearity, For software adjust-
ment, modify the fnllowing statement numbers ay
necessary: 210 and 220, to madify the value of 1
260 and 26%, 0 modify the PRINT @ posinons)
ard 370, to madity the values of either or hath
Xoand Y,

‘iEditor’s Note: A ddircet companson of the siges
af differenr patterns cannot he used for derer-
mining the gain of one antenna system over an-
other, even though both patterns wore derived by
using the same  hase-current values,  Through
swtuat coupling. cwrrent flowing m one element
will imluee 4 current tand theretare a voliage)
in the ather element, and siee seesa, affecting
the Jotal radation from a uiven wlc'mcm, Al-
though the pragran Jdoes poet take this facter inta
aceount, the spapes ot the patterns ace wehable.
The gain, however, & related 1o dircerivity; ne,.
an anteana with « wery broad major Tobe will
have fess gain than one with o thin or narrow
major lobe j

Combined Vertical Directivity

You need a iow radiation angle for DX and a high angle for
short skip. Most of us shoot for maximum antenna height and
hope for good results, but you may have more control over
the angle than you think!

By W. B. Bachelor,* AGZK

Th'c angle of radiation in the verticat or
clevation plane fram an antenna is of ex-
treme importance in bf radio communica-
tinns because it profoundlv affects the
signal strength at various skip distances.
Height above ground is the dominant in-
fluence on the radiation angle from a
horizomal antenna. Yhe height of most
amateur installations is severely limited,
but the gencral rule has always been “*the
figher the beiter.”” This article shows how

B Q. Box 10393, Oxon Hill, MD 20021

to calculate the vertical radiation patterns
for anfennas at  various heights, A
mathematical derivation of the method s
included  tor  completeness, but  the
resulting patterns should interest anvong
who must operate with a height-restricted
gntenna.

Setting it Up

The ARRL Awmenng Book =hows the
combined vertical plane radiation patteras
for two antenna sttuations and states that

the actual patterns in the presence of

ground may be tound for other cases by

multiplying the Tree-space patiern by the
given ground reflection factors.' 1t the
free-space radiation patterns can he ox-
pressed mathematically, the vector sum-
mation of the direct and reflected rays can
he readily caleulated.

The free-space patterns are assumed to

be of the form
= k cos* (Eg. 1}

where p is the field-strength magnitude, #

‘The ARRL Antenna Book, thirteenth edition,
pp. 55, 144 ($5 postpaid fram ARRL).



BASIC Programs for Calculating
Vertical Radiation Patterns

Although the author's radiation patterns were
of very high quality, they weren't 1n a format
siitable tar thirect repraduction. Ta abtain
smoaoth, accurate curves required plotting tietd-
strength values in ene-degree Increments — a
task not relished by the editor and his modast
T1-30 calcuiator, A TRS-80 microcomputer
wystem came 1o the rescue in producing the
graphs in this article, While not nearly as
sophisticated-or tlaxihle as May's program
elsewhere in this issue, the short speciai-
purpose routines listerd here served their in.
tended tunction very well. If the listings appear
samewhat inetficient, it's because the intorma-
tion had to fit on the narrow surplus TTY paper
that was in the line printer. Computer en-
thusiasts can gasitly modify the programs to
arcommodate antennas and helghts not
treated in the article, or simplv {0 eptimize
paper usage.

1 CLE:LPRINT“FREE-SPACE VERTICAL
BADIATION PATTERNS”

2% LPRINT® *

40 LPRINT®

4¢ LPRINT=

53 LPRINT“ELEVATION ANGLE, COS#45",
HCOST COSH.E", G082, GOSE”,
“GOSHS”

52 LPRINT*

54 LPRINT" "

56 LPRINT ”

B FORA = §TOBY:Z = COS(A*.0174533)

TOB=45C =M 5D=242E =23 F = A5

80 LPRINTA.B,Z,C,D.E,F:NEXTA

DEGREES™

1§ CLS:LPRINTVERTICAL RADIATION
PATTERNS FOR ANTENNAS HAVING™

13 LPRINT*VERTICAL DIRECTIVITY OVER A
PERFECT REFLECTOR™

14 LPRINT* »

16 FORL = 25TQ.758TEP, 125

18 LPRINT“ANTENNA HEIGHT ABOVE
REFLECTORL_"L" WAVELENGTH™

20 LPRINT ="

22 LPRINT® *

24 LPRINT* "

3 LPRINT® = *' "FREE-SPAGE
DIRECTIVITY FACTOR”

4@ LPRINT® »

53 LPRINT"ELEVATION ANGLE, COSH5™,
“OOS” MCOSH .57 COSA2" " COSE3",
“GOSHS"

85 LPRINT"

57 LPRINT" "

6 FORA = §TO89:7 = COSIA*.$174533):

M = SIN{A*§174633)

B B=Z45C =24 5D =28 2E =Z¢8F = 245

U G = ABSCOSI.1415*.5 — {2+ L*M)

YK =B*GN=Z*G0=C*G:P = *G:Q=E*G:
R=F*G

1BLPRINTA,K,N.O,P,0 R:NEXTA

120 LPRINT" ™

122 LPRINT® »

124 LPRINT »

126 LPRINT*

130 LPRINT*VERTICAL RADIATION PATTERN
FOR ANTENNA HAVING NO FREE-SPACE
VERTICAL DIRECTIVITY"

135 LPRINT

149 LPRINT'ELEVATION ANGLE,""
“NORMALIZED FIELD STRENGTH"

142 LPRINT* DEGREES"

144 LPRINT* "

150 FORA = 8TO89:M = SIN(A*.0174533)
t3 = ARS(COS(3.14158*( 5 — (2*L*M)

160 LPRINTA, ", " GiNEXTA

162 LPRINT® »

164 LPRINT*

166 LPRINT

170 LPRINT" ":NEXTL

- Gieorge Woadward, WTRN
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Fig. 1 — Free-space vertical radiation patterns
for antennas having various dagrees of vertical
directivity. Thess curves are generated by the
gruation p = cos® 5. Only one quadrant is
plotted because the graphs are symmetsic
abayt the horizontal axis. An antenna with no
tres-space directivity has a pattern that comn-
cides with the nuter edge of the graph.

is an angle with respect to the horizontal,
% is an assigned exponent corresponding
to the vertical directivity, and k is a con-
stant coefficient related to the gain owing
to beam formation. The patterns are
horizontally directed and are symmetrical
about the horizontal axis in  both
magnitode and phase.

Six cos* & free-space vertical radiation
patterns are graphed in Fig. 1. The anten-
na is at the origin, or pole, of the coor-
cdinate system, radiating at zero degrees to
the right. When x = {), the pattern is a cir-
¢le ventered at the antenna. A dipole ex-
hibits this type of pattern. As & increases,
the pattern narrows. These patterns are
significant for illustrating the effect of
free-space vertical directivity on the com-
bined {direct and reflected) radiation pat-
tern. The gain coefficient, k, has been set
to one for each case to normalize the pat-
terns to full-scate on the graph. This pro-
cedure ensures «larity by preventing the
plots from intersecting. The maximum
signals of real antennas, however, would
be increased by the gain realized as the
beamwidth is decreased,

Ground Reflections

Fig. 2, depicting the delay, d, of
reflected signals is a detailed version of
Fig. 2-21 in The ARRL Antenna Book.
The reflected ray travels farther than the
direct ray by the distance d’. & is the radia-
tion angle under consideration. If the
antenna  height, h, is expressed in
wavelengths above ground (and below
ground for the image antenna), by
geometry, the angles marked & are equal,
and sin B = d'/2h, oy
d’ = 2hsin § in wavelengths, or  (Eqg. 2)

d = dwh sin 8 in radians (Eq. 3}

The guantity d, therefore represents the

FaGO5% @

7 4'=2h 3IN @ WAVELENGTHS
PN WAYELENGTHS

Fig. 2 - This drawing shows how the ground-
reflected ray 1s defaved with raspect to the
direct wave.
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Eig. 3 — The magnitude »f the radiated signaf
at some distant point is the vectar sum of the
direct and reflected waves. The mathematics
are developed in the text.

angle of delay in radians.

Fig. I is g diagram of the vector addi-
tion of the direct amd reflected ravs, The
phases of cach pai of pius and minus
A-angle signaly are egual in this sym-
metrical pattern. However, the refleetied
wave suffers two additional delays: J,
resufting from its extra {ravel distance,
and 180° or n radians vaused by the reflec-
tion.

In Fig. 3 a direct ray is labeled p, and its
opposite, which is Jdelayed n radians is
labeled —p. The space delay angle W
added to reflection reversal Fixes the phase
of the reflected <ipral p* with respect to
the direet rav. Since lossiess reflection is
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Fig. 4 — Vertical radiation patterns of anten-
nas having various deqgrees ot directivity in-
stalled 1/4 wavelangth above perfect ground,
These patterns have been scaled so as not 1o
overlap, In realitv, an antenna having a free-
spave directivity factor of cas® # would show
considerabla gain over one having no directivi-
ty (x = 0. Full scaie an the relative amplitude
tradial} axis is normalized ta 2.0 to emphasize
the doubling of the maximum tield strength
when the ground reflections combine with the
firect rays,

Fig. 6 — Radiation patterns for antennas 1/2
wavelength above ground. The law angles and
lack of secondary lobas make this height
desirahle for DXing.
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Fig. 5 — Some patterns for an instaliation
height of 38 wavelength. Note that the dipole
pattern (x = 0 na longer fires straight up, and
all of the major lobes peak at iower angles
than when nstalled at 114 wavelength.

assunied, the magnitudes of p" and p are
cgual, and the diagonal, R, aof the
parallelogram is the vector sum of p and
p'. The magnitude of R may be caleulated
by drawing the uther diaganal, torming
tour right triangles, and noting that

oo i RO
S =3 =
: I :
R = 2pcos {\-};— e %\; {Eg. 1)
Substituting Eq. 3 into Eg. 4 gives

(Eq. 5)

R = Jpcosn [\% - 2hsin ﬁ')

Substituting Eq. | into Eq. 5, and setting

Fig. 7 — Raising the antenna to 5& wavelength
further lowers the first lobe, but introdunes
minor high-angle loba, This secondary lobe is
much less significant for a highly directive ar-
tay than tor a dipole.

= 1 gives

k
Ro= 2o [cm n (L) - 2h sin H]]

(Eq. 6)
R. the magnitude of the cnmhbined
Jireet  and  reflected  signals  at laree
distances trom the antenna, is computed
by assigning values for the antenna height
h and the exponent x uf the free-space
directivity cquation, then for these two
conditions introducing values of @ starting
at ~vro and solving for the corresponding
values of R, An tnexpensive frigonometric
calculator will sulve Fq. 6, but the author
used a programmable TI-59 to plot his
original graphs.

Fig. 8 - At 3t4 wavelength, the high-angle
lobes are a nuisance to the DXer, who is tikely
to use an array having at least modest direc.
tivity. However, if one's operation is 2 casual
combination of DXing and short skip, a dipole
at this height might be the ideal antenna.

Calculated Patterns

Figs, 4 through 8 show the calculated
plots of the vertical radiation patterns of
Fig. 1 combined with their lossless reflec-
tions. The effect of imperfect ground is to
broaden the lobes and fill in the wrulls,
Antenna heights range from 144 to 374
wavciength,

These plots show that as the free-space
vertical beamwidth decreases {exponent x
becomes larger) the maximum radiation
aceurs at lower angles. AL the lower
huights a little directivity produces a con-
siderable lowering of the combined pat-
terns. For example, with & height of 1/2
wavelength (Fig. 6} the maximum radia-
tion would occur at about 30° for an
antenna having a circular free-space pat-
tern such as a dipole ¢p = I), and ap-
proximately 23° For one having a p =
cos™ @ pattern. The 2.4 eaponent value
van be located in Fig. 6 hy interpolating
between thex = landx = 3 curves. Such
d4 pattern closcly tesembles that of a
2-element end-fire array in Fig, 423 of
The ARRL Antenna Book. If this antenna
were to radiate the saine total power as
would be radiated by the circular pattern
{p = 1), then the combined radiation pat-
tern would show not only lower angles,
but also higher magnitudes. This results
because  the  combined  beamwidth
decreases with vertical free-space beam-
wicth; thus, in 4 constant-power situa-
tion, gain shows in the major lobe,

It appears that, to some extent, antenna
height ¢an be traded for vertival directivi-
ty. At preater heights the offect is less pro-
nounced. For example, at 3/4 wavelength
the vertical pattern used above {(p = coy®?
8 would lower the maximum radiation
from 19.5° only to 17.4°. 5|




Vertical Array Analysis

You can determine the radiation pattern of an experimental
phased array before building it. A computer helps, but you
can get the same results with a ruler and protractor.

By Walter J. Schulz, Jr.,* K30QF

M any articles on vertical antenna ar-
ray canstruction have appeared in the
Amateur Radio literature, However, little
information has been published on the
formation and analysis of the radiation
patterns for such arrays. The simple vee-
tor methods presented in this article will
cnable anyone to praphically construct
radiation patterns using only a compass
rose and a ruler, For faster, maore precise
plotting, an HP-33F calculator program is
given in the appendix. A short BASIC
vamputer program, Hsted in the sidebar,
will generate 4 printout from which a pat-
tern can be graphad,

Yector Foundafions

The fundamental assumption ased in
evaluating radiation patterns is that a
single vertical antenna element i< an
isotropic, or point source. When looking
down on the clement, this assumption is
sufficiently valid for amateur purposes —
4 single vertical element produces an om-
nidirectional pattern in the horizootal or
azimuthal plane, The field intensity in any
direction from an antenna clement can be
represented hy a vector,

Two svstems of vector notation are il-
lustrated in Fig. [. in part A, the vector is
identified by iis rectangular coordinates or
componenis (X, ¥). which are the lengihs
of the vector projections on the coor-
dinatc axes. Defining ¢ as the angle the
vector makes with the positive ¥ axis, and
R a» the [ength (magnitude), the x and y
courdinates ¢an also be expressed as Rsin
¢ und Rcosé, respectively. By the
Pythagorean Theorum,

R=1+ « + v = sinf + vos’d.
The vector is identified hy its polar form

+3617 Manton Terr. Philadelphia, PA 18514
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Fig. 1 — Two methods for identitying a vector, The rectangular or Cariesian coordinate system is

given in A, and polar notation is illustrated in B,

R A in Fig. 1B. Note that ¢ is measured
clockwise from the positive v axis. If the
positive v axis points north, the angle ¢
curresponds to an armuthal bearing on a
compass, A more typical mathematical
vonvention defines & as the angle the veu-
for makes with the positive x  axis
measured counterclock wise,

Forming the Pattern

When two or more vertical eleinents,
cach having an omnidirectional azimuthal
pattern, arge arranged in some physical
pattern and e¢xcited from a common
source, the vombined radiation pattern
shows somne directivity, The lohes and
nulls are a resublt of wave reinforcement in
some  directions and cancellation in
others. The radiation pattern is directly
dependent on the time delay caused by the

physical separation between the clements.
Further control can be exercised by delay-
ing the ¢lectrical excitation of one element
with respect to another. This phase delay
van be introduced by means of a transmis-
sion line or a lumped-constant network.

To determine the directional
characteristics of an drray, construct a
coordinate system and locate the clement
that leads in phase (is excited first or has
no delay) at the origin. This is the
reference element from which all distances
and delays arc measured. The other
glements (represented as point sources)
are then located in their physical con-
figuration using any convenient scale,
Staying within the first {upper right)
quadrant and placing <lements on the
courdinate  axes where  possible  will
simplify the calculations.



At any specific compass heading, cach
clement will contribute a vector to the ar-
ray pattern given hy

Eo= Seos(@—9) + .,

where

5 = spacing in degrees from reference
element

& = arimuth angle {compass heading)
in degrecs

$ = angular position of clement with
respect 10 positive v axis

w = excitation phase with respect to
reference clement,'*

The redference clement 8 assigned a field
strength of unity, and, from the definition
just given, an angular component of zerg,
The array  vector magnitude  (field
strength) corresponding to a particular
heading is found by summing the in-
dividual clement vectors. To do  this
yraphically, draw a set of coordinate axes
and assign sero degrees to the positive v
axis. Starting at the origin, draw a vector
having length one (any convenient linear
imeasurement unii) coincident with the
positive v axis. At the tip of this reference
vevtor establish a new set of coordinate
axes. Using a compass rose (or protractor}
and a ruler, start the vector for the nest
clement at the new origin thead of the
suference vector), Measure positive angles
vinckwise from the y {or new vertical) axis
dnd negative angles counterclockwise, In
the same way, construct each element veg-
tor in succession. It doesn’t atter in
which order you draw the vectors, but
sointe orders may be more convenient than
uthers,

To find the array field strength draw a
vector from the tail of the reference vector
to the head of the final vector and
measure its length. This length is the field
strength  at a particular value of 6
(azimuth heading); to graph the complete
radiation pattern repeat the process for
several values of 6, plot the points on
polar paper and connect them. The pro-
cess can be quite tedious if fine resolution
is required.

A trigonometric table or slide rule can
be used to obtain the cosine values, or
they can be punched up on a modest
calcalator such as the TT1-30. [f you use tie
calculator, you can avoid most of the pen-
il work exvent plotting the actual pattern,
Here's how: First, find the value of the
dngular component of the vector, take its
sine amd multiply by the magnitude. This
15 the x component of the vector, Repeat
this process using the cosine function to
find the v vomponent. Find the rec-
tangular components of rach vector
idon’t forget the reference clement — its
components are (0,1)]. Total the x values
and square the resutt. Do the same for the
¥ values. Now add the two squares and

'References and Editor's Note appear on page

29,

take the square root of the sum to get the
relative ficld strength of the array for that
azimuth value. It’s a fair amount of
punching, but it's faster than drawing vec-
tor.

A more sophisticated calculator can
speed up the process considerably — see
the simple program at the end of this arti-
¢le. The authoer has also published a more
comprehensive program.®

Some Examples

To illustrate the technique, let’s apply it
to four antenna systems commonly used
by radio amateurs. We'll begin with the
classic two-clement broadside and end-
fire arrays and progress to some nore cx-
otic multiclement designs, The elements in
these arrays are excited with cqual power,
so the magnitude components of the in-
dividual field-strength vectors can be nor-
malized to unity. Keep in mind that this
isn’t always the case — the bobtail curtain
is an cxample of an array having unequal
power distribution.* Our calculations re-
quire the elernent spacing to be expressed
in degrees. Construction  articles  for
amateur arrays typically specify the spac-
ing in wavelengths. To convert wave-
lengths to degrees, multiply by 360,

The radiation patterns  constructed
trom the vector magnitudes have the pro-
per shapes - that is, the amplitude rela-
tionship between any two points is ¢or-
rect. Therefore, one can measure froni-to-
back and front-to-side ratios directly from
the pattern. Also, one might expect the ar-
ray magnitude vector to be equal to the
numerical gain over a single element. Un-
fortunately, it isn’t that simple, hecause
we've neglected the effect of mutual cur-
rents induced by the coupled elements.
These currents can increase or decrease
the array gain, To account for this effect
would complicate the caleulations bevond
the usefulness of the simple technique
used here. Therefore, we'll be content
with exploring the directional
characteristics. without attempting to
quantify the forward gain.

Two-Element Broadside Case

Mustrated in Fig. 2A, this system con-
sists of two verticals spaced a  half
wavelength (S5 = 180°) and excited in
phase (i = 0). The ficld-strength vector
for cach element ix given in polar form.
To investigate the combined field strength
hroadside ta the array we set 8 = 90°,
Since the cosine of 90° i z¢ro, the angular
component of vector 2 is zero, Therefare,
the vectors have the same direction and
their magnitudes can be added directly as
shown in Fig. 2B. Since the resultant field
iotensity has a relative magnitude of 2
with respect to a single element, the array
has an apparent gain of 2 at 90° azimuth.
The cosine af 270 iy also sero, so the ar-
ray provides the same gain at that heading
as well. Plugging successive values of 8 in-
ta the formula will vicld magnitude values

+v

i ¢ ELEMENT 2
f Yo

S=180% | 1041807 SOS{B0%) +Q*

l ELEMENT 1 1.042°
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Fig. & = (A} Physical layout and element vec-
tor assignment for a 2-element broadside ver-
tical array. (B) Summation of the element veq-
tors far 90¥ azimuth heading. 1C) Azimuthal
radiation pattern of the broadside array.

to plot on a polar graph. The radiation
pattern shown in Fig. 2C was plotied in
one-degree inerements using data pene-
rated by the coroputer program given in
the sidebar.

Two-Element Endfire Case

Two  elements  spaced a  quarter
wavelength (8 = 90°) and excited in
phase quadrature (w = —90%) form the
simplest unidirectional vertical array. The
value for y is negative, indicating that the
excitation of element 2 lags that of the
referenee element. Fig. 3\ depicts the
physical arrangement of the elements and
identifies  the vevtors. Equal power
distribution is assumed here, but this con-
dition isn’t realized in typical amateur in-
stallations because one element induces
vurrent in the other, making the radiation
resistances unequal. The effect of this im-
balance is to degrade the front-to-back
ratio.* The vector addition for 8 = 0° is



Plotting Radiation Patterns

While the graphical vector method outlined by
Sohulz can be used o plot the pattarn of any
phased array, the pracedure 15 rather time con-
suming and paper cansuming} when applied to
large arrays of when fine resulution s reguired.
The calculator program given i the appendix
will greatly enhance the speed and accuracy ot
the exercise, A logical axtension of the tech-
maque 1s to use a computer to calculate and
print tha azimuih and tield-strength values.
Mitchel and May have taken this idea one step
further with programs wntten to oiot patterns
on a GRT terminal. ™"

Those programs are quite complete, but also
quite long if one needs only to anaivze the
sirmple arrays used by most amateuss. Listed
below are the programs usad to generate the
data tor the antenna patierns orinted in the ac.
companying article. The eoutine tirst calcuiates
the relative field strenath using the tormulas
slready given and then divides all the values by
the maximum field strength to normalize ihe
maivi lobe ta full scale on the polar graph. A
¢omplete listing is given for the two-element
broadside program; tor the uther programs,
only thase {ines that differ from the broadside
program are listed.

The amphtude values piotted correspond to
the tield strength (voitage) some distance from
the antenna, and the amplitude scale 15 linear.
Many amateurs would be interested in seeing
the amplitude plotted in decibels. To obtain
the field strength in decibels (with respect to
the major lobe) and anv heading, take the com-
mon logarithm of the norinal:zed field strength
value and muitiply by 20. This operation could
he incorporated in the computer pregram using
anly ane or two instructions, The data thus ob-
tained is most usaful to amateurs when piotted
un the ~cale dasigned by Hall.*

10 CLSLPRINT ', “RADIATION PATTERN OF
ALELEMENT BROADSIDE VERTICAL ARRAY™

12 LPRINTY ”

14 LPRINT* "

16 LPRINT

28 LPRINT“AZIMUTH, DEGREES”,"RELATIVE
FIELD STRENGTH", “NORMALIZED FIELD
STRENGTH"

22 LPRINT'

24 LPRINT" ™

A FORX = §TO353:0 = §174533 L= X*Q

40 A = 189+ Q*COS{L)

50 B = COS(ALC = SIN(A}

GOD=(B+1)42+C $2) 4.5

7O E = DIZLPRINTX," ",D," " E:NEXTX

1§ CLS:LPRINT" *,"RADIATION PATTERN OF
2-ELEMENT ENDFIRE VERTICAL ARRAY"
40 A = A¢+Q*COS(L) - 99+ Q)

19 CLS:LPRINT® "  RADIATION PATTERN
OF WAGF 3-ELEMENT ARRAY™

49 A = 104+ Q*COS{L — B0+ = B0* Q)

50 B = 104*QrCOS(L — (120+Q) — (90*Q:
= GOS(AKD = GOS(BY

6 F = SIN(ALF = SINBYXG = {(C + D + 1) $2
+(E+F) 42) 45

T H = GIELPRINTX, 76, " HNEXTX

19 CLSLPRINT" . RADIATION PATTERN
2IF WIGF 4-ELEMENT ARRAY”
49 & = 9P Q*COSIL — 90+ ) — g+ Q)
5 B = 1270 COS(L = (45400 — (1890
0= 9P QFCOSIL) — 190+
60 D = COS{AYE « COS{BYLF = COS(CY:
(5 = SIN(AKH = SIN{BY1 = SIN(C)
BEK=(D+E+F+1) 424{G+H+D 42 45
70 P = K/3.78087:LPRINTX,™ " KM " PINEXTX

- 3eorge Woodward, W1RN
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Fig. 3 = Two-element end-fire array. The array
contiguration and vector assignment are given
In A, Bis the vector summation for 0° azimuth
heading. The array produces a cardioid radia-
tion pattern, plotted in .

shown in Fig. 3B. At this heading the ar-
ray gives maxintim gain over a single ele-
ment. Setting & = 180° vields an angular
component of 180° for vector two, which
exactly cancels {in the ideal case) the
tadiation from the reference clement in
that dJirection. The major lobe of any
untdirectional array fires through the
phase-lagging clement. Fig. 3C i the
radiation pattern of the jdeal two-clement
unidirectional array.

WICF Tri-Flement Case

increasing the number of elements
allows greater flexihility in beam forma-
tion and steering as well as higher pain.,
Atchley proposed fthe systems in thiy ox-
ample and the next for B0-meter DXing.*
I'he array is composed of three clements
arranged in an couilateral triangle as il-
Justrated in Fig. 4A. The altitude of the
triangle is placed along the x axis for con-

.

venience. Each leg is 0.288 wavelength
long (8 = 1(4°Y, and elements 2 and 3 lag
the reference by ¥0° (g = =090°),
Because this array uses ionzero values ot
4, the vectors must he set up caretully and
the vcalculations dre somewhat more
tedious. The radiation from all threv
clements is in phase when 8 = Y0°. As
<hown in Fig. 4B, the apparent azimuthal
gain at this angle s 3. The pattern is
drawn in Fig. 4C. Notice that the array ¢x-
hibits wide arimuthal coverage, but that
the front-to-hack ratio 1s anly 4.6 4B and
the best lobe-to-null ratia 1s only 11.6 JB,

WiCF Four-Element Case

This array consists of four elements ar-
ranged in & square one quarter wavelength
per side as diagramed in Fie. 3A. For
clements 2 and 4, B = 90, The spacing
for clement 3 iv the diasonal of the
square. The phasing () is —90° for
clements 2 und 4, and ~ 180° for element
3, Element 2 has an angular position () of
90°, and ftor element 3, & = 5%,
Rusgrove has described a 40-meter version
of this antennd svstem.® Equal elentent ex-
citation is forced by means of Wilkinson
pawer dividers, su the actual performance
af this antcnna will closely approximate
the thegretical predictions.  Maximum
field intensity oceurs at 45° azmuth, and
the vector sumimation for this angle is per-
tormed in Fig, 58, Note that the construe-
tion has been sitnplified by adding vectors
3 and 4 in reverse order. Fig. 3C gives the
radiation pattern of the d-¢lement array.
The half-power heamwidth (where the
field-strength voltage drops to (L707 of
full scaled is about 97°, A front-to-back
ratio of 25 JdB is achieved, with deep nulis
on either side of the hack lobe.

Appendix

HP-IIE Manual Program for i-Element
Vertical Array

iy Armuth, clemenr pasition, element spacmg and
slemignt phasiog are exprossed in degrees,

0 Atter cach asimurhal magnitude caleulation the
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Fig. 4 — The 3-element WIGF array. & il-
lustrates the triangular arrangement and vector
specitication. At # = 90° the radiation trom all
vlements 18 in phase, as diagrarmed in B. The
pattern is given in G. As In all unidirectional
rhased arrays, the major labe fires through the
fagging elements.

*Editor's Note: The author's original manuscript
land raference 1) assign negative values ta the
spacing, & The mathematigal justitication for
this noptation s that 3 really represents the
time a space wave arrivas at a secondary
element with respect to the excitation of the
reference element. Singe the wave arives
after it has been radiated by the reterence,
the time can be rendered as a negative num-
ber. However, this defimition causes the
plotted patterns to have an apparent firing
ciraction 180" trom the true major lohe, To
recencite the formula with the real-world
radiation patterns, the editor has used posi-
tive numbers for element spacings. The pat-
ferns aiven in Figs, 2 through 5 are correct.
This can be verified intuitively by sketching
& lwo-eiement system having quarter-wave
spacing and quadrature phasing, and analyz-
ing the response trom eash end.

Fig. 5 — The square shape of the WICF
d-element array allows the elements to he
represented on the coordinate axes and in the
first quadrant. shawn in A. The radiation from
all faur elements is not phase-coincident for
any azimuth heading, but the nearest approach
o this condition ocours at # = 45°, as shown
in B, The raciation pattern, plotted in C. shows
good directivity.
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In all seriousness, the new ARRL flag is now
available 1o members. Gentral Division Vice
Director KYEN intraduced it at a club meeting
in Madison, Wisconsin. Details on how you
c:an obtamn one {or more are in Cetober 1980
QST page 9. The sizes are slightly different
than those mentioned in GST, though — the
large tlag ($21) is about 3 x 5 feel, while the
smalt one 1$15) is about 2 x 3 feet. (photo
courtesy K9Z2)

NEED A FILM, SLIDE SHOW
OR QUEL?

I} They're available from Hq. to any at-
filiated club or official ARRL instructor.”
As a borrower, vour responsibilities are to
return the materials promptly, paying the
return postage and insuring the package
agdinst loss. All films should be insured
for $100, all slide shows for $60. Write for
a Training Aids list and order form. —
Jovee Martin, Audio Visual Branch

Atlantic Division Director Jesse Biebermars,
W3KT, appears pleased with events at the re-
cent 25th Annual York Gounty (Pennsyivania)
hamtest. Left ta right are Vice Director
W3ABC, W3KT, W3AXE and W3AMQ,

I would like to get in touch with . . .

'l amateurs who are or have heen
employees of CBS or CBS-vwned sta-
tions, I am compiling a list of CBS hams.
- Bah Oswald, WA2AIW, 324 W, 57th
St., New York, NY 10019,

[} Chicago-area amateurs who are in-
terested in a 2-meter a-m cailing/working
channel un 1444 MH/s. Edgar Reihl,
WAQUILU, 5435 Ridge Rd., Wilmette, [L
60091 (s.a.8.c. appreciated),



What Your Wattmeter Reall

Reads

Your wattmeter’'s power readings most times are not a true
indication of the power actually delivered to the load. Learn

how to correctly interpret those readings.

By J. T. Kroenert,* WAIYTC

Thu retlectometer-type wattmeters are
the only econontical instruments available
to the radio amateur for measurig rf
power. As such, they are invaluable, The
devices are ot true power  oieters,
however. Thye power reading is oniv true
when the load s a pure resistance having a
vilue the same as that used at the factory
for calibration. The readings st be
varctully interpreted when the load s
anvthing other than this salue.

A miseoneeption often heard concerns
the rale ot “reflected™  power. Even
cguipment  cdesigners are  usuilty of
nerpetuating this misconception at times.
Under key-down conditions, the souree
fransmittery daos not recognize the ox-
isteniee af such a quantity ds reflected
power, The source simply defivers same
actual power, P, to some foad im-
pedance, 7y, as shown in Fig, 1, I a true
rf wattmeter wore gvailable, it would have
anly one seale - actual power. It could
not provide 4 retlected pawer reading.

T'his disenssion analyres the Hearhbit
HN-102, which is tunctionally the same a»
the  Drake  walfmeters,  the  Swan
WM-2000 and others using A current
transtormer to sample the load current.
Mhe Bird uses a «different scheme to sam-
ple the transnission line, but the result is
the wame, The remarks, curves and for-
mulas apply to all these meters.

Actuat Power

Actuakly none of the reflegtonieter
types of wattmeters measure pawer: The
meter seale is marked in owatts, but the
meter detlection is aot truly dependent on

F348 New Meadaw Hd,. Barmnaton, Bl 02808
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Fig. § — lhe transmetter supplies power via the wattmeter to a Ioad impedance, 2. The vnltage
develaped across the oad impedance 1s o, [he wattmeter reading 1$ then vbtained from the

values of e, and Z,.

the power delivered to the toad, A frue
wattmeter woutld mieasure the power into
the load repardless of the impedance of
the load, Let’s use an example, illustrated
in Fig, . The transmitter sipplics power
through the wattmeter to the Ioad im-
pedance 2, which has both cesistance,
Ry, amd reactance, 28, Knowing the
valtage across the lodd, «,, and the ime
pedanee, Zg | the acrnal power in the foad,
Py, can be calenlated. (Chis is By, 18
from the appemdix.)

LR ‘v'n;'Rl - v, Ry
12015 Ry + Xy

(kg 1

Let us compare this actual pawer, Py,

with the forward power reading. Py, of

vour wattmeter. Eq. 16 from the appendix
gives the forwand power reading, Py, as:
RC‘
Zy

Pr o o + )

iRy

eat ARG+ Ry P+ X,
(1 ,1‘!,\’)uzq.:)
4R, LR 4 NS,

The two formulas are ntot equal tor all
values of Ry £ (X, w0 the farward
power reading is not always an indication
uf the actual power. Note the presence of
the wew quaantity, B, m the 1) formauia,
B, is the value of pure resistance cusually
Albor 52 ohms? that the manutacturer uses
As & foad when the wattmeter is valibrated,
1 the load impedance i1s equal to R, then

Py = Y iEq. 3}

and

P, S {kg.
i {

Fas. 3 and 4 show that your wattmceter
reads actual power on its forward power
svale only when the joad tmpedance s 4
prare resistance cyual to R,

[here are two ways to obtain the value
ot actual power when the load impedance
does not vqual Ko i vour wattmeter
teadds both forward and retlecred power,
stubtract the reflected power reading from
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Fig. 2 -~ The actual load power is obtained by
miltiplving the torward power reading by the
factor K from the curve, &s the SWR reading
mcreases from 1.0, the value of K decteases
from 1.0.
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Fig. 3 - This curve shows the ratio of the
retlected power reading to the forward power
reading as the SWR increases from 1 to 5.
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Fig. 4 — This test setup is used to illustrate the proper interpretation of the 1eflected power

readings.

the torward power reading.

1t vour wattmerer reads forward power
and SWR, mualtiply the forward power
reading by a factor, K Actual Power = K
X torward’ power reading. Valuesof K
far SWR readings from | to 5 dare given in
frig. 2. For example, with an SWR or 3.4,
ks 0.75 The actual power is only 75% of
the “forward’” power reading.

Forward and Reflected Power
Readings

In the forward power poasition the meter
reds a valtage which i the phasor sum of
two valtage components. One component
is & fraction of the load voltage and the
other component is a voltage proportional
tuo the load current. The vircuitry is set up
to makce these two components cqual
when the Toad s R,,. The meter scale is
then marked in watts delivered to R, The
detailed Formulas are contained in the up-
petdix,

fn the reflected power position the
meter reads a vottage which is the phasor
difference of two woltage componenis.
Ome component 1s a fraction of the load
vultape and the other component, propar-
tional to the load current, is subtracted.
These two components are cquai when the
load iy K, and when they are subtracted
the result is 2ero — no reflected power.
When the toad differs from R,,, the cur-
rent component no fonger vaneels the
voltage comwmponent, so some  reflected
power is indicated on the meter,

If the meter-circuit sensitivity is the
saie @s for forward power, then the same
scale mackings are used. Some meters may
increase the meter-circuit sensttivity to
provide & more  expanded  scale  for
reflected power. Basically, the reflected
power reading is 4 measure of how much
the fead impedance differs from R, The
Formula for the reflected power reading,
Eq. 17 in the appendix, i difficult to in-
terpret generally in any other way,

Some meters have an SWR scale instead
of, or in addition to, a reflected-power
scale. Such @ meter measures SWR exactly
the same way that it measures reflected
power. The circuit is exactly the same —
the voltage component proportional to
load current §s subtracted from  the
voltage component proportional to load
voltage and rectified to give the meter
reading. Only in this case the meter scale is
marked it SWR instead of reflected
power. To permit the use of low power for
SWR measurement, practically all meters
provide a higher sensitivity in this mode,
Using the sensitivity adjustment, the for-
ward power is et to full scale and the
same sensitivity retained for the SWR
measurement. Thus the SWR reading is
obtained from the ratio of reflected to
torward power. Fig. 3is a plot of the ratio
of reflected to forward power v, SWR.
Note on the curve that when the SWR s
3.0, the ratio of reflected o forward
power is .25, Also note on your meter
that 25% of full scale power is midscale

and that the SWR = 1 mark is also mid-
seale, The formula tor the relationship is
given in the appendix as Eg. 24,

The basic quantity measured is again a
difference between the load impedance
and R, not SWR. It is converted to SWR
by the meter, which assumes that the load
should have u characteristic impedance
equal to R, No transmission line is vven
required to produce an SWR reading on
such a meter. Put a capacitor or inductor
mn series with vour dummy load and
measure the SWR. An SWR reading
greater than 1.0 will be obtained because
the Joad is no longer R, The only true
way to determine SWR iz hy measure-
ments along the line, as discussed in Ret.
1. This is not possible with short lines and
impractical with coaxial lines, so the meter
provides the most practical way of
estimating SWR. Ref. 1 is highly recom-
mended for its discussion and illustrations
of the readings that occur when a Hne
having a characteristic impedance other
than R, s used.

The Reality of Reflecied Power

The retlected power reading is not true
power, This ¢an be illustrated by perform-
ing the experiment shown in Fig, 4. With
the power into the Inad held constant at
I watts, note the readings of M2 as the
[oad impedance is changed, With cach dif-
ferent impedance, the matching network
is readjusted to make the readings of M1
constant. The transmitter does not require
any adjustment since its load s a constant
R, asindicated by the SWR = [ (Pp = (I
reading of M1. Therefore, the transmitter
constantly delivers 100 watts to the match-
ing network. If there are no losses within
the matching network, N watts iy
dediverd to the load. Let the load assume
various impedance values which result in
SWR readings on M2 of 1, 2, 3, 4 and 5.
The carresponding readings of forward
and reflected powers for cach SWR can be
obtained using the curve of K vs, SWR in
Fig. 2. The results are shown in Fable 1,
As the SWR reading increases, both P
and Pp inerease, but the difference always
stays fixed at the value of aorwal power,
The reflected power cannot be considered
as power returned to the matching net-

Table 1

Wattmeter Power Readings Vs. Actual
Power for SWR Values of 1 to 5.

SWR K Pr Pa Ea
1 10 100 o 100
2 0.89 112 2 100
3 0.75 133 33 W
4 0.64 156 56 100
5 0.55 142 89 100
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Fiq. 5 — A tunctional representation of a
typical rt wattmeter circust, Oniy the com-
ponents necessary for the discussion are
vhowi. The center-tapped eoul 1s an 2 toroid
Core,

work because the matching network has
no losses. Just consider reflected power ay
the cvarrection factor to convert the for-
ward power teading to actual power,

It vou have a long transmission fine and
transmit a short puise, a distinet reflection
pulse will be produced it the line is mister-
minated. f the toad isupedance does not
cqual the characteristic impedance ot the
line, 2 voltage pulse will be retlected at the
Inad and travel back down to the wending
ead. In fact, this method is used o lovate
4 failure {a gross mismatch) m fransmis-
sion ftines by measuring the travel rime of
the retlected pulse and converting the time
to distancee along the line.® in Amateur
Fadio communications, the bkey-down
time s w0 long that all the reflections reach
4 continuous, or steady-state, condition.
With a steady-state coodition, the for-
ward and retlected components canaot be
separated, The load can be cvaloated only
as dn impedage: this is basically what our
swattimeters Jdo. Reflections are real, but
the concern some woatcurs have about
reflected power is unwarranted. Reflecied
power is not power rejected by the Toad
which could otherwise be used. ot i it
necessarily power which is returned to be
Jissipated in the transmitter,

1 hope the preveding discussion has ex-
plained the readings of the reilectometer
type of wattmeter and has led to the pro-
jper interpretation of the readings, 1 Jid
not include the further expamsion of a
load tmpedance into a fransmission line
plus antenma, Consult Ref, 1 for a Je-
tailed discussivn of how the load im-
preecdance is determined by the antenna and
transmission line, tas™ |
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Appendix

The funchonal ciredit of the wartmeter is aasumed
I he as shown e b S0 The current-sampling
tramsformer develaps & pail of vailtages, ki, propor-
lonal ta the Joad cerrent, 1., The cupacitive woitaee
divider avress the cutpul provides an output saltage
sample, ko to the conter tap of the current-sampling
tansiormer. Aesune instantancotis polarios sre gy
wathed i the figure, The sampied forward voltage,
vy, is the sin ol an conpanents,

R N Y (lm‘_ + -}I’“)

and the sainpled reflected voltage, e, is the dhitferenee
uf the twiy camponents,

T (k. - j;)

The First step is the adiustment of the relative values
ub ks b 00 mighe the retlected voltase, ep, equal to
cern when the load, 2y, is the design value. 1, L2
= K, then

1Eq.5)

tkq. )

L .

v = omoa, k- ok kg
K + K. q
Theretore, atter adusting Cy.

kow Mok, = LR, thq. s

substiuting kR, bor b in Bgs. § an 6 vields

- i
- [1 + 74(*) ke ®
Atnd
e = by (1 TS ) kg, o)
! [

With the wwiteh in the of position, adiust Ry
mahe o inll seile on the mcter, and then wsitch ooy,
Fhe meter eeading of e Gas o Frachion of 1all sealers
then the ceflecrion cowticient, K,

‘ ;I{ L !: - B
2wl D = L 71 Tt i
T g+ L] LS

' i “t

v the vetleeizon cocttiewent, RO,
seandingewase patin. SWR, as

iorekared ta the

SWR = [

RU| = R
A Y ) |

iFq. [

The meter soile s calthrated by assining < glees for
SWR amd culovlarme the relaines meier detiection,
vy o odetermiine the position ol the seale maths,

For the caltbration of the Iotwiard powier wale, 1The
wter will Do calibrated using B, as the fomd, Under
thuis vonditon £y = R, amed the forward voliage
Becanmes

oA T ke (I + -Ei) = 3k kg 12y

St the power is proportional to e, .mtithuu, .Iu:

the forwand-power meter reading, ¥y, be vt Lhus,
the Torwird power eading is
et = e thq. 13

Eguating the meter reading, Py, to the surual power

aith 7y s Ky, ghos the vidue tar b

],"i = Za = ‘i‘:!\\kk‘J l}q 4
K,

Al

L Ly 14

s de;‘” yLg. 14a)

Sguaring ba. ¥ s that Py can be abtained tor all
atlies of Z;

ik, 19)

and suhstiutine 174R,, {from Eq. [4a} Inr L,,f:

NN RS TR § AL] (kq. 161

Eyg. if pives the forward nowa reading for all
\‘1qus of B and £ . Notethmwhen B, = 4.1 =
R, rhe coirest vatue foi the matohed condition.
(lsm" the same procedure, the reflected power reading
1y

4

Pp o=y w D) thg. 1%

R, A

L0 proouuy inferest is the actual power, Vo, which s
delivered In the load, Assumog that the ioad am-
prediptics has hath o pesistaner wnd eactanee,
Rp £ %y, the current, iy, the ool impedance 1o
¢ |7 1 Tie power absorbesf by the load is the square
of' i, times the resistive portion ot the nad impedance,
Ri-

Al hl

. o R
B LR = PR

tkg. 181
i+ ™ 2

IR & X i oubstruted lor Zp in Bgs, io and 17
(7] il Pl the dollowine resalts are obramed:

i"-“-: ) l'":.‘ (Rl - R+ l:‘\l i?
4R, S TR R £y

I S . LT
o (l{l + K E{U ¥ l{1 v ) g, 19
R, B7 o+ N
; ] .?1 = rm. R 28 [
k= R Al |<,, B, £ 1% |
S T T T
e . T 1 ! } ikq. 201
iR, Ryp= o+ % 4

I P (kg 208 i suhtracted From ¥y g, 19 the
rostiTtas g saime cxpression for Py thae was obramed
w by, I8,
. ;.1|<| :
R T A tkg. 24
H| + "’\.|

Thus. the actual power issrlways ssqual to the lorward-
poveer pepding oy the retheered-powet ceading —
T all values of load impedance,

It g, Ty sguared sl substituninns nawde from
b 160 1T and 19, the awtual power van b ssbrsnmed in
retns of Torward power aml SWEK readaies.

o= Ry tkg. i
whete
W
Lo HOME) - tba, 3la}
ISWR 117
Aobvoe By, I for SWR
SWR o= - (kg a3
= tby. 34

th=q, 23)
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Thc recent increased interest in tfrolling
vour own’™ construction projects  has
prompted many hams to start making
their 0wl printed-circuit  boards,
Althongh point-to-point wiring is suffi-
cient for many circuits, the use of copper-
clad cirewit boards offers convenience,
professional appearance, dand vase of
testing and repair, if necessary.

Recently, [ needed to replace a diode in
the ri output metering cirvuit of an older
transceiver, After an hour or s0 of guess-
tng where the wiring harness went, |
tound the diode quite a distance from the
mieter itself. This would have been a lot
simpler with today’s equipment that uses
plug-in hoards, ot course. [f you [eel
turned off to the wdea of actually making
these boards yoursell, just tead on for a
while, You will probably find that it’s
redlly not difficult or beyond your ability,
Remember how vou felt about being able
fo learn Morse!

Picture Perfect

P his articic.will deal with photo-ctching
and dertvative methods, although you
might he interested, to know that silk-
screening techniques are also available.
There are several basic ways of making
printed-cireuit {pe) hoards, and it turns
wut that printing has nothing to do with
any nt them! The differences hetween
methods lie in how the acid resistant
{resist) material is applied to the copper-
plated board.

5 simipie circuit can be hand drawn on
the pe board using dry transfers or resist
pens. These methods allow direct etching
o obtain the needed pattern without any
cwposing  or  developing  steps.  Many
magarzine canstruction articles ofter a full-
sedle drawing ot the copper side of the

*132 Lydall St., Manchester, GT 06040
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board with hlack representing the copper
pattern that remains after ctehing is com-
plete. This drawing makes the praduction

of  sophisticated  layouts  relatively
straightforward, especially when several
pe boards are necessary, as in a club pro-
ject. A photographic positive or negative
can be produced on a clear piece of thick
plastic {transparency) from this artwork,

One positive method seeins to be more
popular because the transparency can be
made several different ways. If you do not
have avcess to photographic cquipment
and wish to avoid the expense of a com-
mercial photographer, scveral companics
offer products that transfer the magazing
sketeh directly to a clear plastic sheet, The
transparency can aiso be made by passing
the original page (preferably a guality
copy) through a Thermafax machine.
However, my limited experience with this
machine indicates that the resulting
positive often lets the ultraviolet (UV) ex-
posure light through where it shouldn’,
which ruins the ftinal product. The
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Dry-transfer letters cam be used to add a per-
sonal touch to the circuit board. Some circuit
patterns are also available in this farmat,

negative transparency can only be made
photographivally.

It i e¢asy to photoetch vour all,
magazine article date or whatever by ap-
plying dry transfer letters and numbers on
the photographic positive. It vour method
involves direct application of the resist,
the ahove information van be applied
using run-on - resist-tvpe  letters  and
numbers,

Positively Clad

A short explanation of the difference
butween positive and negative photoetch-
ing might be in order at this point. In the
positive process, after applying the resist
to the board to be vtched, the transparen-
vy Is placed on top of the board and the
vombination exposed to a UV source. The
light chemically changes the resist couting
wherever the clear areas of the plastic film
are, Thes allows the liguid developer to
dissolve the resist coating. When the po
board is then etched, the copper is re-
noved 1 the arcds where the resist was re-
moved,

As vou might guess, somewhat the op-
posite occurs with the negative process.
Here, light hitting the resist-sensitized
hoard makes the coating resistant to the
developer and the cichant because of the
different  chemical character of  the
negative resist.

Copper-clad (one- or two-sided} boards
are gavailable from several sources in-
cluding mail-order and industrial supply
outlets.  These hobby  products  are
available bare or presensitized with either
type of resist. The vcoated boards are
packaged in a black opague plastic bag
since they are light sensitive. It's a good
idea to store these where the bag won't ac-
cidentally be opened, The presensitized
boards are naturally more expensive and
also are more difficult to locate in larger




It is essential that the board be thoroughly
cleaned betore applving the photo-sensitive
resist agent, Atter cleaning with a mild
househotd abrasive cleansar, nnse under wanm
water tor a few seconds to ensure that

all fraces ot the cleanmg agent have bheen
remave).

LA LY

ince the board is ciean, handle it by the edges
and immediately spray with the sensitizing
agent. This 15 & rather messy process; use
newspapers for a mat and take other precau-
tions as vou see fif,

sizes (over 6 % 6 inches or 150 x 150
mm). Consequently, [ generally use the
bare hoards and apply a positive resist
voating from a sprav can sold under the
(iC Electronics label. Large, unetched pe
hoard trirmmmings may often be nhtained at
low or no cost from local photoetching
companies. This combination results in
producing mast cirenit boards for under a
dollar since _the developer and etching
chemicals are reusable many times, For
those who prefer the negative method,
presensitized hoards and spray cans are
available,
Tricky and Sticky

Taking advantage of these cost-saving
techniques naturally involves being able to
apply the resist correctly, This step is not
as simple as using a can of spray paint.
However, applying a few casv. tricks
should make your efforts successful.

Cince you have obtaincd the positive, it
ix time to prepare the board itself. The
easiest way to cut.the viceuit board to size
seems to be with a hacksaw, assumiing a
large shear is unavailable. Class epoxy
hoards are the better material from the
end-use standpoint, aithough they are
quite ditficult to cut. Phenolic materials
have 4 tendency to ¢hip at the corners.,

These characteristics tond to discourage
catting with tools such as coping saws or
paper cutrers.

Proper cleaning is ane of the essential
steps in the process, You necd a surface
that water will roll off of rather than bead
up an. You may have heard the term
“water hreak-tree” applied here. Sume
light abrasive cleaning goes a long way; |
generally use & household silver-cleaning
paste. Powdered household cleaners (e.g.,
Comet, Ajax, cte} also work well, In
either case, the pe board should be subse-
quently washed in soapy water and rinsed
well. Now let it air dry while it stands up
on @ lint-frec cloth (terry towel). Paper
towels are bad news since they leave lint
on the board, The presence of “‘enough’™
dust will cause the resist sprav to bead up
and form a poor voating just as if the
board had not been cleaned at all. It's
wine to handle the board by its cdges or
with rubber gloves to avnid fingerprints
after cleuning. (1 might saggest some
discretion at this point to avoid any
possibility of vour spouse suggesting that
you wash the dishes,)

A few tricks in applying the spray resist
make a [arge difference in the quality of
the finished product. Concerns over the
vsone content of our atmosphere have
righttully prompted discontinuing the use
of fluorinated-hydrocarbon propellants.
However, this seems to have cansed some
difficulties in getting resist cans fo spray
properly. I spite of this, it°s =asy to he at
peace with nature and still apply the
coating. This involves warming the bottle
in hot water for half « minute or so,
followed by a minute or more of shaking
prior ta spraying.

While wou are spraving, fthe board
shouid be in a ncar vertical position with
the van about 12 inches away. Spray the
wark-picee with  smooth  horizontal
strokes until it has been completely
covercd. Then lay it right down flat tn
kevp the resist from flowing off the sur-
face, It is bnportant to put the board on a
level suiface to prevent uneven coating. A
thin coating on one side might not stand
up against the developer or etching solfu-
tions. [ find it is important to apply a light
to medium coating, let the hoard dry eight
hours ar so and apply a second coating.
Applying the second voating at right
angles to the first spraying dircction will

Censure good coverage.

The drying process may be reduced to
about an hour by following the oven-
drying directions on the label of the spray
can. It you use the kitchen oven for this,
remove the light bulh hefore putting the
board in and be prepared for some linger-
ing odars, Remember that the board is
fight sensitive ance it starts to dry. Safe
handling from hete on involves working
under a yellow bug light or equivalent.

Contact
You will need a way to hold the artwork

Aftar coating the board with the sensitizing
agent, move it to a convenient, warm, dry and
dark place for several hours ta let it dry
thorottghly. As soon as the agent 18 spraved
anto the board, 1t is light sensitive: handle by
the =dges and avoid direst light.

Lxposmg the photosensitive baard, The
homemade contact printer consists of & sheot
wf glass thet holds the positive and the circus
board in place, A sheet of Styrofoam and &
rigid shert of hiberboard serve gs the backing.
The large paper ctips hold the printer together.

tightly against the copper-clad board to
keep light from getting wnderneath the
transparcency and undercutting the pat-
tern. Contact printers are commercially
avdilable for this purpose, but the une
shown in the photo is just as effective and
costs under a «dollar. Paper clamps are
used to press the board and artwork
together between the glass plates, The
styrofoam provides some cushioning to
protect the glass.

Photoctching could turn oui to he vour
first solar-powered project! That is, if vou
use sunlight to expose the resist, The sun
is a strong source of UV radiation and
sure beats buying a special $35 light, It is
important to expose the hoard during
periods of bright sualight, 4y cloudy or
hasy days are less satisfactory. OF course,
if you live in New England as | do, vou
may have to wait to get a sunny day!

My cxperience indicates that the board
should be exposed for Jopeer times than

usually  specitied  tn the vommercial
literature. | typically usc about a
PS-mtinute  sunlight  exposure.  Shorter

times scem to incompletely polymerize
{chemically convert) the positive rosist.
This ultimately results in not being able to
remove all of the unwanted copper. The
longer exposure time is one factor in why



the Thermofax positives don’t scem to
work out satisfactorily,

The developer you use should be the
ane supplied by the same company that
made the resist itself. This avoids incom-
patibility problems and variations in solu-
tion concentrations. You probably have
realized by this peint that the type of
developer used (positive or negatives must
match the resist type used, As with the ex-
posure step, niy best results are obtained
with lotger developing times than those in
the manufacturer's literature. A three- to
four-minute time seems satisfactory for
the positive spray resist. Part of the reason
for the longer time is that two resist ap-
plications were applied to the copper clad
haard.

It's What Develops That Counts

The board should be immersed coating
side up in a developer and gently moved
hack and forth for the time mentioned.
After the first 1 to 2 minutes, lightiv hrush
the board’s surface with a cotton swab to
help  remove  the unwanted coating.
Remove the hoard from the solution and
wash it gently under cold and then warm
wdier 101 a sirinute oy so. Now the board is
na langer light sensitive and the complete
cirewit should  be visible.  Any  misnor
breaks in the pattern can be repaited casi-
Iy at this point with 2 resist pen. In case
there happens to be a lot of bad arcas, the
board can be solvent cleaned (acctone,
facquer  thinaer,  cfc) and  recoated.
Pasitive developers van be used and stored
in plastic or glass containers, and rubber
gloves  are recommended when  using
them.

Ferric ¢hloride is the most common
ctehant used for this work, Although this
chemical will not burn the skin, it can

With the etching process mearly completed, the
clrcuit is ciearly visible, Notice that the authar
i protecting his hands from the etchant by
wearing rubber gloves.

stain it, so gloves are a good idea. Plastic
or glass trays and bottles can also be used
sately with Ferric chlaride. [ place the tray
of ctchant in a sink filled with shallow
water since this allows the board to be
washud easily, The etehaot level should be
about t/4 inch above the hoard, which is
placed copper side up. Gentle agitation is
used to wash away the dissolved copper.
When all the unwanted copper has been
dissolved, the hoard should be promptly
remaved and well rinsed. A new hottle of
vtchant normally takes about 10 to B3
minutes to do its job and can etch several
boards hefore being discarded.

A no. 6 or 66 drilt bit will work weil
for nearly all component lead holes and
serves as @ good pilot drill for the larger
holes (such as ac line cords), These drills
should only extend about 1/4 inch past
the chuck to keep them from breaking.
High-speed drill motors are best but good
restelts can be ohtained with cither hand or
portable drills. Note that the copper pat-
tern on the board is still covered with the

resist, which must be removed before
saldering. Rubbing alcohal will work nice-
ty. | find that rubbing the pattern lightly
with a steel wodl pad also helps the solder
flow well.

There are several technigues that will
keep the copper pattern from tanishing
with time. Sometimes this can become a
problem it you're working with rf cireuits.
A rather tedious method 15 to tin the entire
pattern with solder; the simplest method
involves spraying the completed and
tested circuit using spray cans available
commercially for this purpose. The
drawback with the latter technique is that
any cventual repairs  will  iecessitate
removing all of the sprayed wmaterial
wherever soldering is to be done. Im-
mersion tin plating can resulve these prob-
lems; the solution invoived is available
from most industrial supply ouatlets. A
word of caution, however: This chemical
van cause severe burns, [t you are un-
familiar with handling such materials, |
wotlld  suggest wne of the alterpaie
methods.

Closing Comments

There you have the ingredients for pro-
ducing 4 professional-looking  «ircuit
board for vouor latest project. As men-
tioned at the beginning of the article, it
isn’t a difficult task. And once you tryit, |
doubt that you will want to go back to the
old point-to-point method for anything
but the simplest of circuits. Home con-
struction has been growing by lfeaps and
bounds lately and pc hoard fabrication
seems to be a part of the reason for it §
hope that this article has helped to reduce
any hesitation you may have had to jump
in and enjoy this aspect of Amateur
Radio. Good luck! RER]

While most ot the world had to wait {o get 2 alimpse of Saturn, amateurs worldwide were viewing slow-scan television pictures of live Voyager 1
transmissions rmoments atier they beamed in to scientists at the NASA Jet Propulsion Laboratory in Pasadena. California. The 38TV pictures, like
these received at ABRL's aperators’ ¢lub station, W1INF, were sent out by members of the JPL ARG, W6VIO, on 20, 15 and 10 meters at 14.235,
21.340 and 28.680 MHz 1o commemoraie the Voyager 1 flvby of the ringed pianet in mid-November, From left to right: JPL ciub station SS5TV CQ; a
view of Saturn showing two of the pianet's 10 moans. Tethys and Dione (lower left), and a close-up of Saturn's intricate sets of rings.




Accu-Control — A QSK
System for the Kenwood
TS-820/R-820 Twins

Smooth and fast, this QSK system is
adaptable to other equipment
combinations as well. It's a sure-fire way
to add to your cw operating enjoyment!

The Kenwood TS-R208 is one of the
maore popular, dependable and admired
rigs produced in the history of Amateur
Radio. A testament to the TS-820 design
in that few maodification articles for it havs
been published, On-the-air reports leave
the impression that this rig can do
everything an amateur desires an hf rig to
do, except . .

Kenwood must have sensed that for a
few serous amateurs, a high-quality
transceiver alone would not be encugh.
The R-820 receiver was developed to fill
that gap. Lab tests show that it is certainly
one of the finest receivers ever marketed
for the amateur fraternitv.! The R-§20,
compatible with the TS8-820, can do
everything an amateur desires an  hf
receiver {0 do ¢xeept L . .

"Well, except what?”* Except there are |

e pravisions for full-break-in operation
{QSK) with either the transceiver along or
the transceiver/receiver combination, In
fact, a Kenwood representative in Califor-
nia mformed ine that Kenwood con-
sidered QSK very difficuit to implement
and not an essential feature for the
average amateur, So there was no justi-
fication for the additional work involved
in adding QNK. The Kenwood represen-

*2234 Shelby Dr.,, Melhourne, FL 32935
‘Notes appear on page 36,
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tative had no QSK modification sugges-
tions for the 820 twins,

What is QSK?

At this point, a definition of QSK is in
order, My research of Amateur Radio
literature of the iast X5 vears, and testing
of commercially manufactured equipment
designed for {QSK, revealed a great dis-
parity with regard to QSK parameters.

By Michael R. Joyce* NEML

For the purpose of this presentation, QSK
shall be deftned as the ahility to hear one
dash of S1 strength (as measured on the
R-820 8 meter) while transmitting a con-
tinuous string of dots at 30 wpm. Terms
sich as semi-break-in, <low QSK and
YOX break-in shall he considered con-
tradictions or misnomers. The swystem
shown here is designed to permit OSK
aperation with the 820 twins in a full-

With Mike at the key Juh-ah! — Ed.], the Kenwaod twins aie ready for action. (SK? B BK,




transceive configuration,

System Requirements

Ta achieve Q8K operation, a modern
atnateur station must meet the following
requirements: The transmitter has 1o be
free of clicks, chirps and backwave; it
must oot generate “white noise” and,
preferably, the final amplifier(si will be
hiased to cutolf (zero plate current), The
lineat amplifier must also comply with the
hiasing and *‘white noise” requirements
demanded of the transmitter. The receiver
must be able to recover immediately from
muting and/or overioad caused by the
operation of the nearby transmitter. A
sidetone monitoring system is desirable.
Lastly, the T-R switch must switch the
receiver into and out of the transmission
line circuit immediately, not affect signal
strengih and, preferably, be silent in
aperation.

The Transmitter

Although the TS-820 has excellent cw
keying, a backwave is present an the 20-,
15- and 10-meter bands, and the firial
amplifiers draw a resting plate current of
35 mA. The usual argument Tor biasing
the final amplifiers to cutoff s that it

eliminates “*white noise'* generated by the -

heat in the tubes. During tests at NaML,
no perceptible noise was detected from a
variety of commercial and homemade
transetitters and  amplifiers that drew
idhing plate current; all had sofid-state rec-
tification in the power supply. it would
initially appear that cutoff biasing to
climinate “‘white noise’ is today more a
matter of style and is more academic than
absolute pecessity, Not sof Two definite
advantages are to be ohtained: A redue-
tion in the amount of heat produced
{adding to tube lifey and attenuation of
hackwave. By installing a transistor switch
in the T5-820 to key the screen voltage of
the final amplifiers, the plate resting cur-
rent 15 reduced to zero (as read from the
, front panel meter) and the backwave is
eliminated.”

The Linear Amplifier

The linear amphifier used at NéML s a
Heath SB-220 modified by adding elec-
tronic hias switching and a STANDBY/YOX-
PTF CONTROL/TRANSMIT switch {sec big.
11,345 The electronic bias switch provides
all of the benefits stated by Brvant.
i'revious articles described the usefulness
of the STANDBY switch addition to the
"220. This is further enhanced by pro-
viding an extra switch position, TRANS
smiT, whereby the linear amplifier control
relay is energized continuously and in-
dependently of the TS-820. This frees the
T8-820 relay to be used to control the sta-
tion Accu-Keyer during tune-up and ssh
aperation.

The Receiver
The R-820 has an excellent i-f derived,
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Fig. 2 ~ & simplified diagram ot the R-820
biasing scheme, Component designations are
thase ¢f the manufacturer,

The simple T-R switch 15 enclosed in a small
utility box, To pravent incorrect cabling, dif-
fetent types of coaxial conneciors are used tor
the input and ouipu circuits.

fast-attack age system, but recovery is oo
slow for QSK. Receiver muting is ac-
complished by applying a negative bias to
gate 2 of the duai-gate MOSFETSs used as
the rf and i-f amplifiers and mixers (see
Fig. 2). For the recelver 10 be muted, the
TS-820 T-R relay must be activated. This
in turn switches 12 volts de to activate
RY! in the R-820, removing the 9 volt
source on line RLR and causing line RB (the
biasing line of the MOSFETs) to go
negative,

To  monitor sending, the operator
engages the MONITOR switch, which ac-
tivates RY2, RY2 disconnects the antenna
from the recetver, connects a dummy load
to the receiver input, the partially ac-
tivates the receiver by turning on the i-f
amplifiers while maintaining the rf
amplifier, buffer amplifier and first mixer
at cuioff. Jack Gachesa, WOSCH, con-
tencls that the R-820 would be a good can-
didate for the “Relay Hall of Fame™! A
transistor switch must be added to replace
the slower mechanical refay to meet our
QSK  requirements.  Although  the
operating and service manuals of the
R-820 make no mention of providing a
sidetone input, pin 15 of the remote con-
nector (ST-11 serves this purpose.

The T-R Switch

T-R switching can be handled effective-
ly by a vacuum ot reed relay system,®*®
conventional electronic T-R switch,**®
PIN diodes!! or diode switching.'™'>"* All
of the above methods were tried at
N6ML, excluding the PIN diode switch.*
The method wsed is a diode switch based
on designs by Hildreth and Hitcheock,
This method offers the following features:
1t is quiet; it involves no amplification or
rf rectification; it is inexpensive; it pro-.
vides excelleni isolation; it eliminates the
need for modification to the linear ampli-
fier (if used) or transceiver; it is installed
at a low rf voltage point in the system; it
can be used with a separate receiving
antenna; it is easily controlled by the logic
cirenits of modern kevers; and it is coin-
pact.

Control System

Muting the receiver, keying the sereen
voltage of the transceiver and activating
the T-R switch requires a control system.
The Accu-Keyer seemed to be the logical
(no pun intended) choice.’® In keeping
with the various ““monickers® of changes
and accessories for the Accu-Keyer {Accu-
Memory, Accu-Stop), [ cail this Q5K
feature Accu-Control. The control board
addition to the keyer is shawn in the top
photo on page 32.

The basic Accu-Keyer circuitry is un-
changed; an internal ac-operated power
supply is used at my station, See Fig, 3. A

*Editgr's Note: An article related to PIN diode
T-R switching 15 planned for appearance in the
parch issue of QST
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The Accu-Control circuit. The portion of the circuit above the dastied line is part of the original Accu-Keyer circintry. A 1 XQ pull-up resistor

is added between the junction of U7B and 88 and the + 8 volt line. All resistors are 1/2 watt unless otherwise specified.

D1, D2 — Silicon, 1 A, 600 PIV, 1N4004 or equiv.
J1, J3 — Minlature jacks.
42, J¥ — Phono jacks.

Jepole, 3-nosition rotary switch (51
replaces the fN/OFF topele switch, S1A
turns «an  the power supply during
TINEsssH and ow conditions, S1B pro-
vides controi of the receiver muting
switch; when S1 is in the OFF or TUNE/SSB
position, the receiver muting function is
relay controlled. 51C grounds the manual
key input to U7B pin 5 in the TUNEASSE
position through the TS-820 retay. A 1 k@2
pufl-up resistor is added at the output of
U7B pin 6. Q1 is used as an inverter. In
the Accu-Keyer, UTC {5 unused and eould
replace Q1 if desired.

As shown in Fig. 4, Q3, Q4 and Q3
farm the final-amplifier screen-voltage
switch, When (33 conducts during key up
(24 and Q3 off), the 100 k& collector
resistor reduces the screen voitage to ++
volts, When 3 is turned off, Q4 is self-
Biased, turning Q35 on, Note that when
this screen switch is disconnected from Q1
vontrol, the switch self-biases and the
TS-820 pperates as though it were un-

modified; ideal for operation of the
transceiver alone.
1 of Fig, 3 also controls the T-R

switch of Fig. 3. When Q1 goes low, Q2 is
turned off. This forward-bhiases 33, plac-
ing the junction of the choke, diode and
two capacitors virtually at rf ground. This
vrounds the antenna-ipput circuit to the
R-820. Diodes D&, D7 and D8 pravide
protection in case the biasing system fails.
During initial testing, the logic vontrol

Q1 — Silicon npn switching bipolar transistor,
500 mW, 2N22224 or enuiv.

Q2 — Bilicon npn audio power bipolar tran-
sistor, 50 W, TIP31 or equiv.
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Fig. 4 - A solid-state screen switch far the TS-820 power-amplifier tubes. D4 is necassary only it
the screen-gwitch circuitry is rmounted outside the TS-820 chassis and cabled into the screen cir-
cuit; it acts as a safety device to prevent damage should the cables be reversed. All resistors are

1/2 watt unless otherwise specified.
03, D4 — Silieon, 1A, 600 PlY. 1N4004 or equiv.
Q3-Q5, incl. -~ Silicon npn high-voltage audio

was not connected because of an operator
aversight; no damage was sustained in the
presence of 700 watts of st power nutput!

OSK muting is performed by a switch
(Fig, & composed of Q6 and Q7. Q7 is
self-biased on through a 10 kQ resistor,
permitting -+ @ volits from the RLR line (o
bias the receiver to the operating mode via
the re line. When a logic voltage greater

power bipolar transistor, 300 V, MJE340 or
eruiv.

than + 73 volts appears, the base of Q6
becomes positive with respect to the emit-
ter gand Q6 saturates. The base of 7 is
now negative with respect to its emitter
and Q7 is off. When the logic voltage
drops to less than + 3 volts, Q6 turas off
and Q7 turns on. This action is delayed
6 ms by the time constant of the RC net-
wark in the base lead of )7, The receiver
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{15.08, in¢l. ~— Silicon, 1A, 600 PIV. 1N4004 or
aguiv,

J4 — Phono jack,

45 — Type N or UJHF chassls acotmector to

mate with T cennector,

J6 = Type BNG (or other} ehassis-mount con-
nector chosen 1o prevent confusimen with J5
when Interconnecting units.
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Fig. & — The R-820 muting switch. Gomponents below the broken line are part of the R-820. All

resistors are 112 watt,
09 — 8V, 1 W Zener diode (Radio Shack 276
h62 or equivalentt.

15 muted before rf is generated by the
transceiver and remains so until a few
williseconds after the rf disappears, Since
the cutoff bias is not applied to the age
bus, the S-meter needle rests in the S¢
position, The resulting receiver muting ac-
tion is the fastest and smoothest ever ex-

QB, QOF — Silicen npn switching Bipolar tran-
sistor, H00 mW, ZN22224 or equiv,

perienced at my station.

onstruction
No drilling or defacing of the "820 twins
is necessary. By disconnecting leads from
the terminal connectors in accordance
with the manufacturer’s instructions, cir-

cuits are installed using wire-wrap tech-
niques on the connector pins and leads,
This procedurs makes it easy to return the
twins to their original condition when
trade-in time arrives,

Perfboard and point-to-point wiring
may be used during construction, Ter-
minal pins simplify board-to-board con-
nections. The control hoard is stacked
above the main Accu-Keyer board and
they are housed in a Radio Shack chassiy
(270-252), The T-R switch board is
mounted in a 2-3/4 x 2-1/8 X [-5/8-in.
(70 X 54 x 44-mm} box (Radio Shack
270-235) and attached to the 5B-220 rf
output connector by means of a coaxial T
connector,

TS-820 Modifications

While this QSK system works just as
well in the VFQ transceive mode, factory- -
documented modifications for full trans-
celve operation and anti-YOX operation
with the R-820 <hould have been made
previously. The screen switch board is
placed beneath the final amplifier hoard
of the T8-820. It is inserted into the final
amplifier screen circuit at the + 210V ter-
minal of the screen valtage ON/OFE switch
(518), which is located on the rear panel
of the TS-820. Control wiring for the
sereen switch is brought in from an un-
used pin un the 8-pin accessory socket, In-
stallation of a sidetone output jack is re-
guired. Sec Fig. 7.

If you da net wish to drill a hole in the
rear panet of the TS-820, the RITY input
iack may be unscrewed and taped up, and
a closed-ctrcutt phone jack installed there.
| preferred to drill a small hole next to the
ac power connector, and installed a minia-
ture closed-circuit jack there, The shielded
leads to and from this jack may be either
tack-soldered to the proper points or wire-
wrapped on the pins of the card. Be sure
to remave one end ot cable st tfrom the
circuit. Installation of the foregoing cir-
cuitry  does not  affect  final-amplifier
neutralization or any other transceiver ad-
justments,

R-820 Modifications

The FAST age time constant must be
speeded up. This can be accomplished by
tacking a 180 kX resistor in parallel with
R4G on the I1F-B board. There are two
alternatives that provide greater cuntrol.
The first is to replace R40 with a 5 MQ
potentiometer in series with a 30 kil
resistor; then mount it in place of the
VFO/FIXED CHANNEL switch on the front
panel. The VFO/FIXED CHANNEL switch
may be taped up and tucked out of the
way until you are ready to restore the
receiver to its original condition. The
other alternative is to use the VFO/FIXED
CHANNEL control to switch in various
fixed resistances as shown in Fig. 8. This is
the method used in my receiver.

Transceive operation and muting con-
trol require the following modifications:
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rmniature jack and plug or standard 1/4 in. 16.4 mm] types it the TS-820 RTTY jack mounhng hole

is used: see text,

[} Remaove the lead going to MRL-2 0n
the converter hoard. This deactivates
relay RL-2.

2} On the refay board, short pins 2 and
3 together by wrapping a wire around
them and reinserting connector RI-1
{These pins are designated TCB-2 and RCB-
3. This action defeats the STanNpByY func-
tion while in the MONITOR mode.

The muting switch is installed on a 2 in.
(31 mm) spacer next to the rf amplifier
hoard, A wire is soldered to pin 8 of the
remote connector and to the logic input of
the board. A connection is wire-wrapped
to pin 3 (—6 V) of the rf amplifier board
and then soldered to the —6-V input of
the switch. The RLR wire is removed from
the vonnector according to Kenwood in-
structions. This wire is then connected to
the RLR input of the switch. The RLR out-
put of the switch is wire-wrapped to the
RLR pin of the of amplifier board,

Operation

For ssb operation of the 820 twins,
place the Accu-Keyer in (he TUNESSSB
position, the linear amplifier (if used) in
the TRANSMIT position and the MONITOR
wwitch of the R-820 off. Your on-the-air
ssh signal may he monitored by means of
the TS-820 monitor function,

Cw QSK operation of the twins is ac-
complished by placing the Accu-Keyer in
the oN position and the TS-820 in
TRANSMIT (note the absenee of a plate-
current indication on the mcter). The
R-820 may be switched to either
FRANSCEIVE  of  SEPARATE. In  the
TRANSCEIVE position, the VFQ SELECT
switch operates ds follows: NORM
TS-R20 VFOn gX - R-820 VFO; X —
TS-820 VFO; and REY - R-820 VFO. In
the SEPARATE position, cach unit uses its
awn VFO. Finally, place the MONITOR

ne

T

switch of the R-820 in the on position and
the AGC switch to the FAST or OFF position.
VOX keying is obtajined by putting the
twins into the QSK mode, except the
TS-820 should be in the VOX mode and
the R-820 MoNITOR switch should be
turned off. During such operation, the
VRO SELECT switch uperates normally.

Comments

(QSK operation of the 820 twins is in-
credibly smooth  and  fast-acting. The
Accu-Control can be used with other rigs
such as the Collins S-line (with the 32.8
transmitter modified) and the Drake
4-line (no modifications necessary).'™ Ad-
dirionally, the T8-520(5, SE} used in VFO
transceive with the R-820 works heautiful-
lv — don't forget ta key the svreens of the
*820.

it’s a good idea to purchase the TH-820
and R-820 service manuals; they may be
ordered directly from Kenwood.”” The
operating manuazls [eave out much detail
that is vseful to the tinkering amateur.
Addition of the sidetone output to the
TS-820 is uscful — it permits greater flexi-
bility when using the T8-820 on ow with
an external receiver,

The filter complement of my R-820
consists of the 300 Hz and 250 Hz second-
i-f filters and the standard 2.4 kHz b
tilter in the first i-f. As a substitute for the
kenwood first i-f 500 Hz ow filter, | use
the 400 Hz filter sold by the Fox-Tango
Club."™ My R-820 has a continuously
variable i-f bandwidth tuning range from
100 Hz to 2.4 kHz.

i would like to thank Jack Gachesa,
WABSCH, for his fatherly patience and
technical advige. Thanks also pgo to Art
Brittingham, WJMPT, for his constant
reminder that **a lot of vood will come

from this!® -
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Fig. & — A diagram of one altarnative mathod
ot moditying the B-820 VEOF 1D CHANNEL
switch, At A, the gonnections are braken at the
points marked X, Fixed-value resistors are then
aonnected between the various switch posi-
tions as shown at B, Resistors are 1/2 watt.
The switch desigaation is that of the manufac-
turer,
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Add-Ons for Greater Dipper
Versatility

Your dip oscillator may be in for a new ball game! These
simple gimmicks and gadgets extend its usefulness and
improve dial accuracy.

By Robert H. Johns,* W3JIP

Simplc accessorics can he added to
vour dip  oscillator  for  increased
usetitlness. They do wnot sequire any
maditication of the basic instrument, All
are “outboard additions® that comple-
ment the eriginal equipment by providing
improved dial accuracy and a means for
capacitance coupling fo inaccessible cir-
cuits.  Furthermaore, the add-ons make
runtng vasier by siowing the dipper tuning
rate, un advantage when the device Is per-
forming as a signal gpenerator. Another
henetit is provision of convenient connecs
tions and components for measuring in-
ductanue and capacitance.

The decessories described apply dicectly

to the Heathkit HID-1250 din meter, The .

ideds, flowever, may be applied to other
tiedels, too.

Accuracy

i found the dial calibration surprisingly
- accurate, ospecially for a kit. Dipper
seales are never exact, and no one expects
thent to be. s | prepared a chart of how
many kilohertz to add or subtract from
the Jdial indication, | notived that cach
amateur band reyuired the use of g dif-
ferent coil except Tor 15 and 20 micters,
The thought came to mind, “Why not ad-
just each coil so that it is *pight on’ for the
hands where the dipper is used maost?”
Not wishing to modity the coils them-
sulves (they are nicely encased in plastic), |
trimmed the inductance of each by the ad-
dition of tiny amounts of core material,
vither powdered territe or chips of copper,

Figst, | listened to the dipper on a
calibrated receiver to determine the cor-
rection needed, I the dipper indicated 6.9
WMHz when the receiver is getting the
signal at 7.0 MHy, the coil is too small

*R, H. Johns-Szientific Instruments, 3379 Paper
Mill Ad., Huntingdon Vatley, PA 19006

The case of the Heath HDM 1250 dip meter has plenty of extra space for accessories that belong
with'the dipper, A photocopy of the Handbook *L. and C vs_ frequency” graph is taped to the hd.
Loose wire additions such as the capacitance probe and the phono jack are fucked in the instry-
ment compartment. The door cut in the side permits access to the space under the coil tray for
the plastic hox and other coils. Solder lugs held by small hardware hold the door closed. The SuH
standard coil has a plastic hat, white silicene rubber caulleng compound. which prevents it trom
slipping through the mounting hole to the right of the dipper coils.

(too much € needed to resonate it at 7.0
MHzY, This means a little more indug-
tance neads (o be added, which can he
done by inserting pieces of ferrite from a
junk-box coil. See Fig. [, Use a hammer
or pliers to break up the ferrite, Before
adding the ferrite powder, plug the coil
with some sort of plastic that will harden,
Fill to & depth of 10 mm (0.4 inch) inside
the coil form. Silicune rubber caulking or
bathtub secalant has good electrival.
properties. Either makes a good embed-
ding medium for the ferrite and can be

dug out of the coil form if yvou later decide
to remove it. As you add powder and little
hits of ferrite, they stick in the silicone.
You can follow the frequency change with
your receiver and add inductance until
both read the same frequency. Make sure
that the dipper coil is plugged all the way
mto its socket since the capacitance in-
volved at this point is part of the tuned
oscillating circuit. Otherwise, a little slip
will throw off the exact calibration you
are aiming for.

Should the ¢oil he too farge (the dial

PR




Fig. 1 — The Heath dip meter with plug-n coils. The silicone rubber that mav be seen inside the
coil has ferrite dust or copper chips embedded in it to frim the ¢oil’s inductance so that the dip-

per reards vorrect frequencies un amateur bands,

Fig. 2 — The capacitance coupling probe. The clip lead is connacted to the vircuit under test and
is coupled ta the din meter through the small capacitance betwaen the insulated collar and the
phono plug of the ¢,

indicating 7.1 MHz when the receiver is
et at 7.0 MHz), the inductance mayv be
decreased by placing small chips uf vopper
in the coil. Each oue acts as 4 shorted turn
of a transformer sccondary where the dip-
per coil is the primary. Cut picces about a
millimeter (.4 inch) long from heavy
vopper wire and add then: a few at a time
ta the silicane plug in the ¢oil form. When
cnough core material has been added to a
voil, sgucese some additional silicone into
the ¢oil form to cover and sequre it. The
sifivone will set overnight and is casier to
trimy with a sharp knife than by trying to
srpoth out the uncured stivky stuff,
There is a little compromise concerning
the 15720-mcter coil, That compromise in
calibration amounts to the width of a
calibration line. In oather words, the

valibration is about | mm (0.04 invhy off.

That's very good. however,

Capacitance Coupling

After reading the recent article by Frod
Brown, WeHPH."' ] thought that | would
try capacitance coupling to an anknown
vircuit as he describes. 1 aprce with his
canciuston that it works very well, U'mm
sarey that | did not knaw about this years

‘Brawn "A 1980 Dipper.”" QS8T, March 1980, p. 11,

aua! With capdcitance coupling, you van
dip an unknown circuit without having to
place the dipper physically next to it so
that the wvoils vouple magneticallv, The
inknown van be a toroid or an 1O cireiit
bwlow a chassis urin a tight place. A single
wire is ¢lipped to the unknown and then
lightly coupled (a few picofarads) to one
side of the dipper tank circuit. A “*no-
holes™ modification for the Heath dipper
iv accampiished by wrapping o turn or two
of the insulated single wite around the
outfer surtace of the phono plug of the
dipper coil. This outer surface of the
phonoe conavetor is not a ground. Rather,
it is one side of the balanced osvillator ¢ir-
Luit.

A more wtable capacitanee probe iy
<hown in B, 20 An aluminuem ring s bent
and shaped to be a snug slip fit around the
phoneo plug, Fhe single wire is conpected
and Mack clectrical tape wrapped around
the ring for insufation. The capacitance
briween this ring and the phono plug is
cnough te coupie the unknown cireuit to
the dipper 5o that a nice dip is observed at
resonance. Fhe ring may be cut and bent
from aluminwm shecting, but [ made the
omg shown from atuminum tape of the
tvpe soid in automotive stores. It ¢an be
cut with seissors, works casily and can he
folded into layers to become as thick as

1
H
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Fig. 3 — At A is shown the coupling capacitor,
G. sunnecied between the <lip and the coil, Ac-
tually, thes capacitor is simptly the capacitance
between the phono plug outer sleeve and the
alusminum coliar that fits around it but dgesn't
touch it. At B, a 150-pF or 100-pF capacitor, G1,
is connected in parallel with the plug.in coll, L,
and also the balanced tuning capacitors inside
the dip meter. The capacitors are mounted in a
piastic box and connections made by plugging
the box in between the coil and the dipper.

desirad. There are many nses for it in the
ham shack.

This capacitance probe also provides
unitorm  vouplng to a circuit when
measuring its (, as suggested in the Heath
mmanual. In brict, one oweasures the rf
voltage across the test eircuit and notes
the vhange in frequency between the 3-0B-
down points, where the voltage talls to
(.707 times the peak voltage, The O of the
unknown cirguir 1s vqual to the center tre-
guency divided by the bandwidth. This
measurement of Q) with & dipper was new
toome, It works out very well, provided
that the coupling between the dipper and
the unknown circut is kept constant. The
handspread provided by the next eireuit
addition is slso a help in measuring the
B bandwidth stnee these freguencies
are quite close together far high-4) circuits
in the ht range.

Signal Generator

Although use of a dip mcter as a ~jgnal
sourey for dn tpedance bridge ur as a
signal generator in cecvivel work 18 com-
tmon, the fast tuning rate is a handicap, [t
is tricky to get a dipper to stop in the pass-
band of a receiver. Since the amateur
hands are at the low end of the tuning
ranges aof the Heath dipper, a simple way
to slow Jown the tuning rate is to add a
vapacitor in parallel with the tuning
capacitor in the dip oscillator as shown in
Fig. 3. No change need be ntade to either
the dipper or the ol iF the capacitor iy
placed beorween them.  Placenient  must
allow the <oil to he plugeed into the
wipacitor hax and the capacitor box plug-
ged into the instrument. With the 150-pF



padder in the circuit, the pormal tuning
ranpe of the dipper from about 15 pF to
0 pF hecomes about 163 to 220 pk. Ac-
vordiagly, the frequency of the oscillator
is both lower for a given coil and does not
“whange over such @ wide range. The green
vail of the Heath dipper, which tuncs
from 12.5 to 26 MHz, oscillates from 6.7
to 7.7 MHz with the 130-pF capacitor in
parallel with it. This capacitor serves to
spread out the bands, 160 through 10
meters, The 30-pF capacitor gives 15- and
17-meier coverage with one coil and
Mimeter coverage with another.

Clapacitors, phono plugs and jacks are
wounted i a small plastic box with the
bandspread  calibrations shown on the
aoutside (Fig, 4). The calibrations are
warked an colored tapes (Radio Shack
£d4-2340) that correspond to the volors of
the coils. Which way to plug the box in is
taken eare ot by the calibration scales:
when you read the 40-meter seale, the box
iv plugeed i with the proper capaciior
connected,

The oscillator stalls at the high ends of
the 160 and 80-meter ranges, probably
trom lack of feedhack. This i ecasy to
teengiize, for the meter drops to coro and
restricts the ranges only a little.

With the maodification indicated, the
dipper signal is easy fo tune in an a
reveiver. Alse, the 4t for O measurenients
i ur onear the ham bands is edsicr fo
estimate  froin the bandspread  scales,
despite the inacciracies in reading the
valibration thraugh the logging scale, The
meastirement of the et voltage across the
unknawn cireuit is made easier by using a
Jigital voltmeter and a simple probe. The

Fig. 4 — The 100-pF bandspread capacitor is
nonnected betwesn the coil and the dipper and
the bandspread scales are taped on the plastic
box. To use the 150-pF capacitor, the hox is
turmed over and rotated 90°, and the other set
at phono connectors'is used,

Fig. & — Accessories for measuring indug-
tance and capacitance. The phono jack with
clip lsawds will connect to the 100-pF standard
in the plastic box and slip onto the unknown
inductanca. After locating the resonant fre-
fuency with the dipper, the value af the
unknown coll may be read trom charis in the
ARAL Handbook. The standard 5. coil is
about the same size as the dipper coils and
can ba plugged into the phono jack for connec-
tian to an unknown capacttor.

01 millivolt  sensitivity  of  these  in-
strunients mahes this job a snap!

Measuring Linknown Coils
and Capacitors

The box with a 30-pF capacitor inside
fits right in with the waphs and the
methods outlined i the measurenients
chapter in the ARRL  Handhook.
Unknown coils may be measured by con-
necting them to the 30-pF capacitar in the
hox via a phono jack cquipped with short
Clip leads as in Fig, $ and the resonant fre-
queney of the combination found with a
dipper. The graph of inductance vs, fre-
quency for this capacitar will furnish the
inductance of the unknoewn coil with no
valeulation,

Any ot the dipper coils can be used as g
standard in finding the capacitance of
unknown capacitors; their inductance is
given in the mandal. This can et confis-
ing, sinee the standard coif that is plugged
mio the phono jack and connected ta the
unknown capacitor is somctimes necded
in the dipper to sean for the resanant tre-
gueacy. [ prefer to make up a small S-uH
standard that van be stored in the plastic
dipper box alung with other accessorics. 1t
could have been put in the plastic box, but
I way afraid of stray coupling and false
resenasnce. The small coil in Fig, § i
wound an a leugth of half-inch PVC
tuhing which is obtainable from the
plumbing department of muny hardware
stores. A pood phonn plug (Radio Shack
ne. 274-339) fits snugly in this tubing.

It shoufd be clear that any of these
additions to your dip moter could he
made independently of the others and
according ro your interests and needs, The
dipper is one of the most uselul devices
in the shack and it can become even
more versatile! mE |

Strays

TA PROFILES

L1 We are pleased to have lim Stewart,
WAIMVI on our jeam  of  ARRL
Technical Advisors, serving as our radio
propagation/predictions and EME
speciatist. In 1978 Jm had a book
published an this subject, entitled VHF
Radio Propugation.

First licensed at age 13, Hm presently
has an Extra Class license, and iy the
prowd holder of 4 WAS certificate un 6
and 2 meters, plus a WAC certificate on 2
meters. His principal interests in Amatcur
Radio include #ME, vhf/ubf, propaga-
tion, radio astronomy and OSCAR pro-
grans. He is also involved in flving, skiing
and sports cars,

As g chemistry major, Jim received his
B85 degrev from Pander College, He
resides in Hendersonville,  North
Carclina, and is employed in air traflic
control and as a commercial pilot, -
Marion Anderson, WBIFSB

TA Jim Stewart, WAIMVY|

HAPPY BIRTHDAY AMSAT-
OSCAR 8!

il March 8 murks the completion of
three years of successtul aperation for
ARSAT-OSCAR B, The satellite will have
provided  flawless service to Amateur
Radio operators, students and  science
teachers worldwide during 15,280 orhits.

To commemorate  this  anniversary,
ARRL will issuv @ special (SL card.
During the period March 1 through 7.
seid a signal-reception report to AMSAT-
OSCAR 8 Third Anniversary, ARRL
Club and Tratning Dept., 225 Main St.,
Newington, CT 08111, Provide as much
information as possible, including valls
heard, telemetry and Frequency. Check
the OSCAR Operating Schedule elsewhere
in this isste or write ARR1. Hq. for details
on fow to listen for AMSA T-OSCAR &,
- Bernte Glassmever, W9KDR, ARRL
Satellite Coordinator



e Basic Amateur Radio

The Basic “Nonllnear”

Amplifier

Has QRM put the skids under your QRP activity? Here's a
6 dB booster for the Universal Transmitter and other 2 watt

QRP rigs.

By Doug DeMaw,* W1FB and Peter O'Dell,** AESQ

Yt‘al'h ago coauthor O'Dell was fond
of spicy food — in particular, hor spicy
food. He often uscd the phrase, “‘the hot-
ter the better.” Then his father introduced
him to some home-grown peppers; after
two mouthfuls O'Dell decided that discre-
tion ix the hetter part of valor and
thercafter moditied his statement about
hot, spicy food. When he returned home,
his father insisted on sending along several
vans of the peppers. (dne can was prompt-
iv given to friends who were hosting a
MNew Year's Eve party. The hrother-in-law
af the hast had the reputation for ¢x-
hihiting many of the characteristics of a
cross between 4 horse and a donkey — he
was a self-made man., At the party he
hoasted that he diked hot fhings. How
hot? The hotter the hetter, of course, Ay
the host retreated to the kitchen (o get
something  “special’” for him, several
ithers exchanged knowing glances.

After the first mouthful, the guest’s
face hecame flushed and tears streamed
down his face. But he Kept right on cating
the peppers and insisting he Gked them.
He spent the rest of the evening drinking
large quantitivs of soda-pop and whisper-
ing “‘excuse me.”’

A Nense of the Appropriate

some operators are dedicated to using
very fow power all the time. and reject the
idea of running more than | or. 2 watts, 1o
matter what the conditians are. This is
called “QRP,”” and is satisfying to same
skilled aperators. But Amatcur Radio is a
pastime some people enter with a relative-
fv low level of skill — both technical and

*anior Technical Editor, ARRL
r#Basic Radie BEditor
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Circuit board for amplifier and completed project. Notice that precautions have been taken to

isalate the input from the cutput.

operating. Most cantinue to develop these
skifls by mastering increasingly difficult or
more complex tasks. Running no more
than a watt or two is difficult for the new
operator. For a new operator to Jegide
that it is never warranted to run more than
2 or 3 watts s a little like our friend with
the peppers, He may be able to do it, but
chances are he really won’t enjoy himself?
It is sometimes more fun to revognize our
fimits and then make the hest of them and
the circumstances.

The opposite end of the scale from the
fanatic who insists on ronning QRP when
conditions do not warrant it is the lid who
fires up his 2 kW amplifier to chat with
Charlie who lives five blocks away. FCC
rules require that amateurs use 10 more
power than necessary to maintain reliable
cammunications. After some on-the-air

sxperience, vou will develop a sense of the
appropriate. If conditions arc poor, your
skills are ot quite up to par or yvou don't
have a good antenna sysiem, vou will
prabably want to switch on the amplifier.
On the other hand, if conditions are good,
QRM is light and vyou can maintain
reliable communications, you shouid turn
ihe amplifier oft, You will keep the QRM
down and save cnergy as well!

DB, Gain and Confusion

Anoarea  of  confusion  concerning
amplifiers s gain. 15 a signal that is four
times more powerful four times better?
Lisually, the gain of an amplificr or anten-
na or other device is expressed in decibels
tdB). The decibel, which was wriginally
formulated for audio work, is based on
logarithins hevause it was discovered that



the human ear has a logarithmic response,
1f & person thinks a 40 watt sound is twice
as loud as a 10 watt sound, then he will
think that a 400 watt sound is twice as
loud as a 100 watt sound. In other words,
it is the ratio that is important and not the
absolute values of the two sounds,

A complete discussion of decibels iy
bevond the scope of this article, but there
dre a few simple relationships that we can
work with. A 1 JB increase is that ratio at
which a person will notice that there has
been a vhange. If we double the power
present in a signal, that is a 3 dB increase..
If we double it again, it will be a 6 dB in-
vizase (3 dB 4+ 3 dB) Decibels add, so
don’t fall into the trap of trying to multi-
ply them. We once heard an operator on
the air talking about his pair of stacked
P-element Yagis for 2 meters, He said
they provided him with 26 dB of gain.
Upon further questioning we found that
he had arrived at this truly amazing figure
by noting that one of the beams by itself
was rated at 13 dB. Therefore, he con-
vluded that two of them stacked together
must give 26 dB of gain. If evervthing wag
optimum, the most our friend could have
hoped tor by doubling the size of his
antenna was approximately 3 dB gain over
ong of the antennas by itself. There s a
hig ditference between 16 B and 26 dB!

These same limiting principles hold far
amplifiers as well, Going from 300 W to
TON0 W will result in a 3 dB gain in your
signal. Figuring the trade-offs between in-

creased expense and increased payoff (dB)
is often downright frustrating. We have
opted to build an amplifier for this project
that will give us a 6 dB gain over our 2 W
transmitter by itself. [n other words, we
will double our putput from 2W to 4W for
a 3} dB gain, and then we will double the
4 W to 8 W for the second 3 dB ingvrease,
vielding a total gain of 6 dB. This is a
good compromise in terms of noticeable
improvement in siznal strength, cost and
availability of components,

Linear vs. Nonlinear

Even those with only a modest
understanding of the technical side of
things find the contemporary misuse of
the word “linear” humorous and some-
times ¢mbarrassing. An amplifier is a
device that increases the power of a signal.
if the amplificr s linear, the output signal
will be a large-scale version of the input
signal — gort of like a photographic blow-
up. [f the amplifier is nonlinear the vutput
signal will probably occur at the same fre-
quency  as the input signal, but the
envelope (shape) of the cutput will not
necessarily correspond to the input — that
is, it will be somewhat distorted.

It the output of a “‘nonlinear™ Is
distorted, then it must be useless, right?
Wrong! For cow communications, the
receiving aperator needs to know whether
the signal is on and for how long, not
whether it is an exact replica of the signal
that came out of the oscitlator or Jdriver

stages. This hind of distortion iy irrevelant
for fm communications also.

The most common type of nonlinear
amplifier is the Class C amplifier. The
other tvpes of amplifier commonly used in
radio vircuits dre the Class A, Class AB
and Class B, Azsuming they are properly
connected, these last three will operate as
lincar amplifiers, A Class A amplifier con-
ducts during [100% of each cycle. A Class
B amplifier conducts for 50% of the vvele;
linearity is usually achieved by using two
tlevices (one for vach haif of the cycle) and
summing  their output. A Class C
amplifier conducts for only about 30% of
the cycle -— hence the distortion to the
envelope of the signal.

The major advantage of a Class C
amplitier is in terms of efficiency, Effi-
ciency {expressed as a percentage) is the
ratio of power out of a circuit to dc power
into it. For instance, il the output of un
amplifier was 10 watts and the de input
power (not driving power) required (o
operate it was 20 watts, the efficiency
would be 10 divided by 20 multiplied by
100, ar 50%. Input power here refers (o
the de voltage and current taken from the
power supply. Class C amplifiers can have
an cfficiency in excess of 70%, while
linear amplifiers seldom  display more
than 60%,

A nowdinear amplifier can he more
practical if the output signal is not re-
quired to be an exact replica of the mput
signal, which is the vase with ew and tm,
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Fig, 1 — Schematic diagram of the amplitier, Capacitors are disc ceramic, except those with polarity markings, which are elestralytic. Resistors are
1-wait carhon-composition types. Parts values for the components ol the filter sections gan be found in Table 1.

L& — & turns of ne, 20 enam. wire on an
Amidon Associates FT1-50-43 territe torold.

Q1. Q2 - Silicon npn rf bipolar transistor,
10 W, Motorola MRF476 or equiv.

T1 — Breoadband toroidal transformer, %:1 im-
pedance ratio. Primary contains 11 turns of

no. 22 enam. wire on an Amidon Assoaiates
FT-50-61 taroid core, Secondary consists of
5 turns of no. 22 enam. wire aver the pri-
mary winding.

T2 - Broadband toroidal transtermes, 5:1 im-

pedance ratio. Primary consists ot 5 turns of
no. 20 enam. wire wound ¢n an Amidon
Associates FT-82-81 toroid core. Secondary
consists of 11 turns of no, 20 enam, wire
over the primary winding.




Fig. 2 - Spectrai display of the amplitier for each band of operation, 80, 40 and 20 meters, left to nght. At tull power cutput ali spunous emissions
are mare than 40 dB down from peak power. Yertical scale: 10 dB per division. Horizontal scale: 5 MHz per division for B0 and 40, 10 MHz for 20. The
amplifier complies with current FCC spectral punity requirements.

A-msignals ¢including ssh) require a
linear amplifier. The misuse of the term
lincar scems to have started with the OB
service; most of the users talk -about
“lingars.”” Unfortunately many of the il-
legal amplificrs purchased by operators in
this service (which is confined to a-m
tvpes of signals) are in reality Class €
amplifiers,”” tar  from being  lincar.
Although sumec vht amplifiers can be
uperated vither Class € oy Class AB by
throwiitg a switch that changes the bias,
the vast majority of these amplifiers in
service dre Class Conly, which is all that is
needed  for fm operation,. Common
amateur parlance lumps them all together
wrongly as *Ylincars.” Depending on the
circumstances, this malapropism can be
<ither humorous or entharrassing.

How the Circuit (perates

Qur vbjective in huilding this amplifier
i~ to bnost the power of the QRP
transmitter described in December 1979
QST OF caurse, this amplifier will work
with other fow-power rigs, provided no
more than 2 watts of drive is applicd (e.g.,
the Hceathkit HW-7 and HW-8 trans-
CETVUPN),

We want not only to boost the power,
but to have an amplifier that is stable,
reliable and low in harmonic output. This
has been achicved through careful circuit
lavout, short leads und the Use of broad-
band circuits,

TI uf Flg. 1 s 4 hroadband toroidal
transformer that gives us a 2.2-to-1 turns
vr voltage ratio. This can be converted to
an tnpedance 21 ratio by simply squaring
the numbets. Hence, Z satio = 227 or
4.84:1. This is vlose enough to the desired
S11 imipedance transtormation we need to
go trom a 30 ohm driving source to a
1702 hase impedance of roughly [0
sthms, A slight mismateh will not spoil the
amplifier pertormance. Rather, it will
reduce the drive reaching the bases af the
amplifier transistors. The result is reduced
output power from the amplifier. With
the turns ratio speciticd for 11, the maxi-
mum safc power for the two transistors is

‘Notes appear on page 44.

realized when 2 watts of drive is applied to
TI. The I0-ohm resistor across the T
seeondary winding hielps to stabilize the
amplifier by lowering the € (quality fac-
tor} in that part of the circuir.

Bach emitter (1 and 23 is refurned to
ground via & [-nhm resistor. This helps to
ensure that ope transistor doesn’t “*hog™”
the current and have its power rating ex-
ceceded, We can think of these vom-
ponetts as “equalizing’ or bhalancing”
resistors, Since they are not bypassed for
rf, they cause the amplifier to be slightly
degenerative  (degenerative  feedback),
which causes a small but not significant
power loss. Emitter bias in a Class C solid-
state amplifier aids the Class C conduc-
tion angle, however, thereby {in theory)
improving the amplifier efficiency.

The impedance of the 1702 collectors
in parallel i« approximately 10 ohms at &
watts of output. This i approximated by

Ciis b
"Pc»

where 7, is the coliector impedance i
ohms, V.. v the collector-to-eniitter
voltage and P, is the amplifier cutput
power,

T2 is another breadband transformer
that transforms the 10 ohm collector im-
pedance to 50 ohms, thereby providing a
proper match to the 30 ohm harmonic
filters (FL1). L4 is a decoupling choke
that is used in combination with the four
assoviated hypass capacitors fo prevent
amplifier rf cnergy from following the
+12.6-v0lt line to other parts of the

system — ntotably the exciter and VFO. 1Y

unwanted of energy was permitted fo
rvach the exciter it could [ead to instability

in the exeiter or the amplifier, or both,
because of feedback  voltage, Various
values of capacitance are used in this part
of the circuit to ensure cifective bypassing
from vhi down to audio frequencies.

To prevent TVI and interference to
other services we must make certain that
the amplifier oatput is ¢lean (contains
essenttially the desired signal encrey), The
Teefement low-pass filter {FL1) does an ex-
cellent job of *Ylaundering’ or **=anitiz-
ing""  the amplibier output.  Spectrai
photographs are shown in Fig. 2. A
separate filter is switched mto the circuit
for cach band of operation by means of
51, Faor this filter ¢or any filter) to work as
destgned it imust be terminated in its
characteristic impedance, Thercefore, our

antenaa  must preseat a  S0-ohm im-
pedance to the amplifier, The 5WR
should  alwavs  be  lower than  2:

tpreferably :1) to prevent damage to Q1
and (2 and to ensure proper filter action.

The MRF476 transistors were Jdesipned
primarity for the CB market. Therefore,
they work nicely from 160 meters through
0 meters. This amplifice will provide a 6
#B increase aver your 2-watt signal — a
real boon to heing heard hetter when the
going is rough ar marginal, For a more
thorough discussion of amplifier circuits,
consult the appropriate chapters of The
1981 Radin Amareur’s Handbook and
Softid State Pesign for the Rarlio Amateur
lavailable from ARRL postpaid for $10
and $7, respectively).

Singular Board

As this series developed, it soon beeame
apparent that the Universal Breadboard
was as popular as it was functional. [n
fact, it was so functional and so popular

Table 1
Filter Component Values

Bana <104 ce, a3 L1. L3
80 M 5680 pE 1200 pF

40 M 300 pF BRI pF

20 M 150 pF 360 pF

Note: Capacitors are polystyrens or silver mica.

27 pH. 23t no. 22 7502
146 uH, 17 t. no. 22 150-2
0.75 uH, 14 t. no, 20 T50-6

L2

3.2 uH. 294 no. 22 750-2
1.75 4H, 19 t. no. &2 TH0-2
09 pH, 18 t, no. 20 TE0-G
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that it precipitated several bad jokes -—
the proposed projects ranged from the
ridiculous to the bizarre, with one ar two
being physically impossible. Oviginally,
we considered building this circuit an the
Universal Breadboard. We did construct a
version on one hoard, and it did work —
sort of. Component spacing and isolation
of input from the ouatput were real prob-
lems, Those of you so choosing will be
able to build this circuit on fwe of the
breadboards  with  little  difficulty,
However, we decided that an etched cir-
cuit board designed specifically for this
project — a singular board, if you will —
would suit our purposes nicely and would
be a worthy culmination to this series.’
Fig. 3A provides a parts-placement guide
for this circuit board.

Notice in the photograph of the
amplifier that we have paid particular at-
tention to shielding. The circuit has heen
divided into three compartments with ver-
tical strips of double-sided pc-hoard
materjal. Where [t is necessary to pass
leads from one compartment to another,
holes have been dritled in the pe board
“walls’’ and miniature shielded cable
(RG-174/1) or equivalent) has been used.
Also, notice that in each filter section L2
is mounted perpendicular to L1 and L3,
This is done to minimize stray coupling
between the stages of the filters,

If you look closely, vou will see that our
foundation is a double-sided pc board,
The top (component side} is only etched
around those holes where leads pass
through the hoard to be soldered. This is
done to reduce the likelihood of a lead
sharting to the top-side foil. The top foil,
which i soldered to ground connections
in several spots, serves as a ground plane
and aids stability. The ground plane acts
4y a large capacitor and will bypass to
ground any stray vhf or ghf currents that
might develop. Connecting the ground
plane to the ctched-side ground in several
spots reduces the potentiai for ground-

Fig. 3 — At A, paris-placement guide for
amplitier components. Parts dre placed on the
lop side of the board; the shaded area
represents an X-ray view of the copper pattern
on the bettom side. HAesistances are in chms.
Capacitance values are in microtarads. Solid
lines indicate compartment shields, The
broken line indicates the heat sink for Q1 and
Q2. Component values for the tilter sections
can be found in Table 1. A 27 pF and a 330 pf
capacitor have baen wired in parallef to pro-
vide approximately 360 pF at C2 and at G3 of
the 20-meter section (it is often difficult to
locate values of 360 pF). The four braids ot the
vables coming into S1A are saldered {ogether
as close to the switch as practical. A piece of
tine bare wire may be used 1o lace the braids
togethar to facilitate soidering. A sim:far pro-
cedure is Used fo salder the braids 1ogether at
318, At B, circuii-board etching pattern {or the
amplifier. Black represents coppet. The lavout
is shown at actual size from the pattern side of
the circuit board., Leave the other side at the
double-sided board intact during the etching.
Atter drilling holes tor leads, scrape 18 inch (3
mm) of the foil away from each hole.

i
;
;

o



foop currents 1o oggur.

1 through €4 should all he silver-mica
ar polystyrene vapacitors. [f polystyrenc
vapacitors are chosen, be careful during
installation, These capacitors simply will
not withstand high heat. {Don’t linger at
the vonnection with the soldering iron.)
The wire for windmg the coils should he
enameled, The 3 W resistor paralleled
with T1 should be a noninductive carhon
campositton type. The baod switch is a
double-pole, three-position eotary fype.
At this power jevel, phenolic insitlation is
adeguate for the switch; of course, if vou
have a small ceramic switch available, it
will he ideal.

Although €1 and Q2 are operated
within their sake limits, it is a good idea to
provide them with a heat sink. These tran-
sistors are packaged n the T0-220 stvle of
vase and have the collector connected
directly to the mounting tab. A small heat
wink is fashinned out of a sfrip of copper
or pe-board matertal. The mounting tabs
are then bolted to this strip. Because this
is & direct ulectrical connection to the col-
lectors of the transistors, make certain
that the heat sink Jogs not come in con-
ract with the housing or any other compo-
nent.,

Hookup

Simply put, the winplifier must go be-
tween the transmitter output and the
antenna.  Even  though  this  scems
simplistic, the logistics of installing the
amplifier can be a tittle complex, depend-
ing upon vour individual station and what
accessarivs you may have. If you have
buiit the other projects in this scries, then
the amplifier goes between the transmitter
and the IMUS cantrol (Fig. 4. It you will
he driving the amplifier with an HW-8 or
similar fransceiver, then vou will have to
make arrangements (o switch  the
amplifier out of the antenna line during
reveption. Additionally, we suggested at
the bepinning ot this article that vou
should kearn when to ise the amplifier and
when nat to. How are vou going to switch
the amplitier in and oot of the line con-
venently? Two thoughts come to mind.
Yo might consider adding an additional
switch tdouble throw, double polet which
will allow vou instantly to sclect between
the amplificr and a shorr conductor.
Remember to keep the input and eutput

Strays

ATTENTION AFFILIATED CLUBS

i Annual Report forms are due for the
1981 calendar vear. They were mailed with
Radio Club News in Januarv. If vour
necords drg up (o date, vour club has
reecived a copy, Compicte the forms now
and remain on fhe active list, — Swdly
O°Dell, AESP, Club Program Manager
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Fig. 4 — Pictonal of front paneis and interconnection cables tor the ampliher and the other units
of this series. Power supply connections are indicated by + and ~. &rrow heads indicate

connections 1o be matia on the rear of the unit.

of the amplifier 1solated. If you are using
the projects from this series, then vou
might consider replacing J1 and f2 with
short runs of voax with plugs on the ends.
It would be a simple matter to unplug the
amplifier and plug in the original jumper
cabtle that rins from the transmitter to the
IMUS control. Before vou begin construc-
tion, sit down and carefully think through
what vou want in terms of options and
convenience. Then customedesign this in-
<tallation to it vour station.

If you have been operating yvour station
from the variable power supply from this
series, ' you will need to make other ar-
rangements for powering the amplitier, In
Fact you will be hetter off operating the

amplitier from a ditferent supply even it

the supply that yau are currently using wilk
provide enough current for the amplifier
and the other picces of eguipment that
you are using. Separate power supplies
lessent the  pussibitity of tf tfrom ihe
amplifier getting into the fow-level stages
of the transmitter and causing problems,
The 5 A supply from this seriest wouid be
ideal, or vou could use one of the 2 A
regitlated  supplies commonly sald  for
powering B rigs,

The End? No, It's Just Starting
It vou have followed these projects

HAM SAVES FIRE VICTIM

.} When seconds meant the difference he-
tween life and death, Charlie Helmick,
WRIZN, chief engineer at WTAP-TV,
Parkersburg, West Virginia, rose to the oc-
casion, Firefighters had just lowered the
only victim of an apartment building fire
from a second-story window when Charlie
administered  life-saving  mouth-to-mouth
resuscitation. The veterinarian who  ex-
amined the victim said the golden retriever,

from the beginning and have ussembled a
complete station from this series, please
drop us a note with vour personal impres-
sions of vour cquipment. [f vou can,
please »end along a4 good, high-contrast
black-und-white photo of vour station.
We can't promise anything, but some of
the material just might make it into
‘*Strays.” By the way, “mstant'” photos
are almost never suitable for reproduc-
tion.

The whole idea hehind this series is to
provide yvou with simple (Universal, «h?)
profects that would give you a basic sta-
tion that is fun and convenicnt to operate.
1Y it s not convenient, the fun wears off
fast. Don’t he fike our friend with the hot
peppers — if it 18 not fun, fisure out why
not and do something about it. Onee
vou’ve pertected the device that will make
it fun and convenient apain, write us and
ask tor our anthor’s patde, That is how we
wet a lor of cur good outside articles. mpsre

Footnotes

PeMaw wnd Shrmer, “Transoutier Fundamentals,™
Haste Ssinabeur Radw, 0257, December 1979, p, 1L

Clredit boards, nvgatives aid conipiete mirts ks Jor
this project e gealible trom Chreunl Board
Specaalists, PO, Box vny, Preblo, <O RIOM.

‘Behlaw dnd Shriner, 8 Swple 1hility Power Sup-
piv,” Busae Amateur Radio, @85, November 1979,
. 3.

K0l aand Shriner, “5 Loafer,” Basic Amateur
Radio, ST, November 1980, p. 43,

named Fetch, would recover fully,

SWISS BEAR AWARD

[l The New Bern ARC is sponsoring the
**mwiss Bear Award,” available to those
who vcomplete three two-way contacts
with amateurs in the New Bern, North
Carolina, area, between QOctober 23, 1980
and October 23, 1981, Write to New Bern
ARC, Inc,, P, O, Box 2483, New Bern,
NC 28560,



Technical Corresponcence
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SMOKE DETECTOR INTERFERENCE
— PART 2

LET enjoyed the article on SDIY and as an
amateur who has developed many custom-
huilt, apartment-size, unobtrsive antennas, |
sympathise with the guy who puts more rfinto
gadgetry than into the ether, Soon vou hegin to
tse the gadgetry as a replacement For your
tield-strength meter,

My concern i for those people who Jis-
mantle smoke detectors with jonization type
detectors, Smoke detectars come in inainly two
varicties, the optical refraction seusor, and the
wmization sensor, The former ds the one you
duscribed 0 your article in November [950
ST, The principle of the ionization detector js
the use of a vapacitor with air dicleetric and a
radivactive ionization source. When smoake
womes between the capacitor plates and s
ionised by the radiation, the capacitance
changes and frips the vireuit, ‘The danger in
dismantling one of these detectors is the source
of radioavtivity. [If the container is broken the
radioactive chemival could be spread around or
vien ingested. Adthough the chemical comies in
a small amount, “*small™ i not well defined
when it cames 10 radiation  poisoning,
Therefare, as a satety precaution, [ would
recommend keeping one’s fingers oot of smoke
detectors asing fonization sensors, - Andy
Cwaling, WALMZ, & tnevall Cr., Arunded,
Witmnngtan, DE [9808

Lt Since I have heen a eity tire fighter for moee
vedrs than | like to admirt. | read vour sinoke

detector aiticle in November 1980 Q8T with.

vonsiderable interest, The fire-protection com-
NUAIRY IS YUILe sensitive fo conmments on smoke
detectors. The number of (1.5, deaths from fire
Haty dlropped trom an average of 12,000 to ap-
proximately RS00 in 1979, and many eiperts
cite snioke detectors as a major factor.

Two organizations in the U8, test smoke
detectors Tor aperation and efticicney. Under-
writers | abaiatories Ine, tosts and  “lsts””
~moke detectors, and Factary Mutual Research
Cuarp. tesis and approves detectors, I your
siwhe  detector has  oan Underwriters
fabunatories label ondt, it is *listed™ as an ac-
ceptable smoke detecior, not just as 2 sale
piece of clectrical cyuiprient, It it is also ap-
proved by Factory Mutual, the letters FM ap-
[wur inside a diamond.

ioam voncerned vot <o much that some
wmoke detectors ““false’ in the presence of ff,
but that they might not perfoim as infended in
the presence of rf. This prabably would net he
A predl prablem for the aserage nser, but hag-
sles the mind at the possibifity of a higherise
apartment buildine with weveral communica-
tions antennas on the roof, | saggest the ARRIL
correspond  with  Underwriters 1 aboratorics
and  Factory Blntual Reseatch Corporation

*Technical Editor. QST

‘O'Dell, “SDI - Dangerous Caippler of Radio
Amateurs,” QST, November 1980, p. 34.

about the results you've had. Their testing pro-
cedures may not be infallible, and perhaps
you've discovered a significant sector. - Don
Norman, AF8B, Assistant Fire Chief, 41997
Emerson Ct., Elvria, OfH 44035

[Editor's Note: ARRL Hag. is following up on this
suggestion.]

CHECK THAT CORD

[0 Miserable winter weather and an upswing in
amateur activities persuades e to make an an-
nual power check then. We see if the gencrator
will start in cold weather, change the dry-cell
batteries and check the power cords. Not just
the amateur equipment power cords, vither!

Fig. 1 shows one of the culprits found this
vear. | had missed this plug for heaven-knows-
how-many vears behind the XYE's dresser, and
I have no idea why we haven’t had a fire. 1t
doesn’t take a fire in the ham gear to put a sta-
tion off the air permanently!

Another good trick is to check the power
cords for insulation life. Pull the plug from the
wall receptacle and bend the cords on about 2
half-inch radius {around your finger) and
waltch tor insulation cracks. Replace the cord if
any are seen. Incidentallv, Jdo this at each end
and the middie of the vard — often one part
has brittle insulation while the other parts seem
gaod, In same cases, this test has resulted in a
shower of insulation flakes and two bare wires.
P4, It's also a good time to check your fire in-
suratice poliey, -~ David T. Geiser, WAZANL/,
RD 2, Box 787, Snowden Hill Rd., New Hari-

ford, NY 13413

¥ig. 1 — Strong evidence that roltine checks
of poewer plugs and cords may prevent
disaster!

Gonducted by
derry Hatl,* K1TD

MEASURING RESISTANCE
OF ELECTRICAL CONNECTIONS

LJ The very Jow resistance associated with an
electrical connection is difficult to measure.
Knowing its value, however, can be of great
help to the amateur, particularly where joints
are made mechanically and are subject to cor-
rosion. The aluminum-to-aluminum connec-
tion in antenna systems is 8 good example, and
is notorious for lowering the efficiency of
antennas with fow radiation resistance, Ex-
posure ta the clements can easily introduce
resistance through the growth of aluminum ox-
ide or other insulating compounds. Just a few
tenths of an ohm will seriously degrade the per-
formance of a shortened vertical or Yagi, The
loss of high-Q traps will increase dramatically
with smal! values of resistance.

Unfortunatety, simply conneciing a VOM
across the suspicious joint and trying to
measure resistance will prove futile because of
the very limited ability of inost meters to
resolve fractions of dan ohn. The solution lies
in applying the ““foree” and “‘sense’” principle
known as the Kelvin contact. The Kelvin ap-
proach involves four measiring leads instead
ol the usual two {see Fig. 2). 'Two of the leads
force a ¢urrent through the suspected joint (in
this example, a junction of aluminum tubing},
and a second pair of Jeads senses the resulting
voltage drop. Unavoidable voltage drops (V1
and V2 also oceur where the forcing leads con-
tact the fubing, but the sense leads are placed
where they do not read this drop.

Although contact resistance is also present at
the point where the sense leads contact the tub-
ing, negligible current flows through the serse
leads, resulting in virtually zero voltage error.
The volimeter seex only the drop Vy across the
suspected joint. To find the resistance of that
connection, divide the voltmeter reading in
volts, ¥y, by the current, 1A, to get ohms, Ry
This means that a VOM with 1 V full scale will
read 1 @ full scale and provide a very mean-
ingtel indication of joint quality. A good quali-
ty connection should be less than 10 mitliohms.

PROBE TIP

dF Ve
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Fig. @ = Setup tor measuring resistance of
electrical cannedtions. Yaltage drops Vy and
V3. shown hare with polarity marked, are
unaveidable, but the measurement method ex-
cludes those drops, The resistance, R, equals
the measured voltage divided by the current
flowing through the connaction. Resistances
down to a few milliohms can be measured
easily with this technique.



Using a 3-1/2 digit DVM will yield a reselution
wf 0.1 milliohms! This means that even the
resistance  of  heavy, solid wire can  be
measured, ot multiple soldered joints can be
ineasured and compared for qualiry.

kor portable work, a lantern battery (6 V or
12 V) works just fine as tong as the forcing cur-
rent 15 only allowed to flow long enough to
make a reading. Even a single fresh <D cell
will work in a pinch. You need not limit
vourself to working with only 1 A, cither, as
other values will wive good results,  fust
remember that the lower the forcing current,
the less will be your resolution,

We have used the Kelvin technique very ef-
fectively in troubleshooting & weathered ver-
tical antenna._ All joinis, both mechanical and
woldered, were checked i a short period of
time and the culprits were readily identified.
We feel the Kelvin technique can be a powertul
tool tor hams working on antennas. lo addi-
tion to antenna work, you will find this tech-
nigue useful in the shack to measure meter
shunts, switch contacts, relay contacts, 2nd so
on, — Denws Monticelli, AESC, und Jim Con-
gdon, KASCPI, 43617 Tonopah Ct., Fremont,
4 U453

ANSWERS TO LAST MONTH'S
ANTENNA AND TRANSMISSION-
LINE QUIZ

i1 Here are the answers ta the 30-question guiz
by Richard C. Fenwick, KR4RR, in January
1981 QST Our apologies for ecroneously omit-
ting one of the questions:

23) The gain of 4 horizontally polarized
antenna at hf' is significantly gieater if the
anteana foreground is sea water rather thao
ground.

A seore of 20 puts sou in the really
knowledgeable class, while 15 is about average
— provided, of course, that vou were sure of
the answers and oot just guessing! If vou
inissed on Questions 3, 4, &, 11, 12 and 30,
you're weak on fundamentais that every ham
should know,

1) False. YSWR is lower at the input because
of line losses;

2) True. ¥SWR depends on the impedance
ut the ioad, which is the receiver when re-
ceiving and the antenna when transmitting.
These impedances are seldom dentical.

3) True.

4) False, Retlected “*power™ is not actually
power at alt, bul is a conventent fiction.

3j False. Feed-line radiation is  usually
ueghigible, unless the antenna is unsymmetrical
with respect to the feed line or unless the con-
duction path along the outside of the coax
from the antenna to ground is resonant,

&) balse, Greater VEWR pives preater line
lerss.

T True, .

81 False. Howevel,
negligible below uhf.

9) False. However, some gamyma-fed beams
have exhibited a slight skewing of the pattern,
which would seldom be of conecern.

EO) True._

Y False, Open wiee can better handle the
large voltages which may be cncountered, has
lower loss at high YSWR, and may be used as o
wuarter-wave impedance transformer — 1.2, as
4 ttuned Feeder.”

12y False. The Transmatch atfects only the
impedance seen by the transmitter,

t3) True. The gain of a dipole ¢an be in-
creased by as inuch as 7.2 dB by placing it in

radiation v usnally

frant of a flat screen reflector, Gains 1n exvess
of 6 dB are readily achieved in practice,

14) False. The difterence is abous 2 dB if
hoth aie tened for maximuaa gain,

15y False. The radial system gives greater of-
Ficieney, typically by ¥ dB or more,

143 False, Longer radials improve the gain,
from decreased pround-reflection iosses an sky
wase,

[Ty Frue. The horizantal dipole has greater
wain i its most tavared direction, even near the
horizon where the vertical monapole i uften
thought to be superior.

1%y True, Sienal-to-nuise ratio is usually
determined by atmospheric or ather external
noise, and is not signifcantly aitercd unless
antenna efticieney is sery low.

19y True, wher loss eesistance of the logding
coifs is made sufticiently low, The main advan-

tages of the half-wase dipole are simplicity and.

wreater bandwidth.

20 kFalse. The faided dipole norally has
srearer pandwidth depending on construction
details,

210 frue.

22 True — much betrer, because of lower
ground-reflection tosses,

22 balse. Ground-reflection {osses are small
in either case,

24y True,

25) balse. Arrving signaly wall be randomly
palarized, and @ horizontal antenna usuvally
glves greater gain.

26) True, wheo all noise is arviving at cleva-
tion aneles near the horizon, Thus, a longer
Yagi is preferable to twa stacked Yaseis, snce
the larper Yaui reduces the dasimithal heam-
wicth.

27 True. Smost 5 dB s wchicved at a
spacing af 0,67 wasvelenath.

2% False, Up o abont 6 JdB is obtained,
from doubling of rthe tield streneth by addition
of the direct and wround-rediceted wases. The
gronind  roflection is more  ofticient  with
horirontal puolarization than with ertical,
which avcounts for the superior peiformance
af sufficiently elevared horivontally polanzed
aittennas  tor DX waork. Cirourd-reflection
vharacteristivs aiso depend on ground electrical
properties as well as the smoothness ot the ter-
1ain in the antenna foregronad.

20 balse, Che gain saries with height within
4 + | dB range, and ts maxtmum tor a height
of ahout 0.6 wavelength, at an clevarion angle
i 2467 ubove the horison.

3M False. They are vssentially equivalent,
The folded Jdipole simply provides an im-
pedanee transtormarion, G

Feedback

1T Contrary to the statement in the caption,
the ctehing pattern for I3 Juho's “State-of-
the-Art terminai Unit for RTIY™ sppearing
on page 25 af December 1980 QST is nar at ac-
tual size, The pattern is reproduged here @ the
cat et sise,

1.1 The [ist ot abbreviations in December (950
CIST, page 66, inciudes the entry " THZT 0t
stands for Mrergherts,”” or 1008 He, o Jene
Presran, KSGP, Austin, Texas und Hans
Schroeder, ARG, Milwaukee, Wheonsin

Fidn rhe article, “Broad-Band  80-Geter
Antenna,” hy Harbach, December 1980 ST,
puee 36, the eyuation for & acat the end of the

article i missiig a2 tudival sien. The correct
Squation iy
[T Tl
SR = 7§ XA
fm oo T
JUIR + 207 + N
1T The Red srick 1Y Soociation, Baton

Rouge, Towsang, - another 4100 Pereent”
Cluly (7CTuh Coraer,”” December 1980 QST
page B8,

QLOOP!-—
WB2BW.
L
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Circuit-board etching pattern for the “State-uhthe-art Terminal Unit” (see Fig. 3, page £ of

December 1980 QST Black represants copper. This pattern fs shown at actual size from the toil

zide of the circuit hoard.



Hints and Kinks -

A DUST COVER FOR THE BENCHER
PADDLE

P A dust cover provides a lot of protection for
4 Bencher iambic paddle, sspecially for the
averave amatemt who is likely to pile things and
work on the radio operating bengh as 1 do, |
tabricated a cover from clear 1/8-inch (1.5
me Plexiglas in the manoer shown in the ac-
coliipdnying diagram. The cover and sides ary
cemented together. Dimensions are shown in
the drawing. The 1,°64-inch (0.39 mm) dimun-
sion for the cul sires 14 the folerance needed Lo
provide clearanve for the base of rthe Bencher
paddle. Be caretul to hold o this mueasurement
tu obtain a proper fit. Item D in the drawing is
ihe stap that allows vau ta positian the gaver
Vla inch 48 mmd trom the tap of the
Beacher, You may take some Tiberty with this
ficasurement, but he sure that all four corners
are made alike, — O L. (Chet) McCilellan,
A7HNM, Phoenix, Ariznna

|
|
|
|

!
i

Fig. 2 - Details of the KTHNM Bencher paddle
dust cover.

l INGHES x 25.4 = mm |

LOGIC PROBE MODFICATION

i1 The Vest Packet TTL Logic Probe (Rogers
and Bartels. July 1979 QS7) works fine, but
reads cero on high-speed pulses, This can be
avercame by adding a [000-ohm resistor be-
tween pin 10 of UL and the anused decimal
point of the 7-segment readout, Actually, any
value of resistor could be used as long as the
decimal point is not dimmed to any great ox-
tertt, A higher value does mit the current and
thus the ioad on LT,

With this resistor in place, the decimal point
will then light at all times eacept during a logic
low (zeroi. It the decimal point is lit with a
z2re, then the circuit being tested 15 pulsed.

For packaging, a «vlear plastic tnbe
21/32-inch or 16.7 mm [D) can be used, jusea
rain gauge. Plastic dust caps trom S0-239 ubt

*assistant Technical Editor

Conducted By Stuart Leland,* W1JEC

Fig. 1 — A practical, atiractive tusicover for 2 Bencher paddie can be made with Plexigias in the
manner Hustrated above, Chet McGiellan, KFHNM, provided this idea for QST,

conmectors fit very snugly as ead plugs. The
prabe tip can then be mounted directly on one
of the vaps rather than saldered to the board.
For befter visibility, the <ircuit bourd can be
placed in the tube so thal the readont is at the
same cnd as the probe tip, A short wire is then
used to connect the tip to the board, — Dallas
Williams, WABMRG, Brush, Colorado

MOSQUITO-LIKE WHINE IN OMNE-D

1 An Omoi-0 (Series B) [ was testing had a
jow-level but anneying mosguito-iype whine in
the receiver audio. | noted that not only could
rhe whine he altered with the volume control
out also with the digital display. | concluded
that the source was probahly the logic board,
the result of the digital display enable-pulse
sean frequency. fna telephone call ta Ten Tee T
way advised that the candition is not normal,
hut may occur in seme units.

Ten Tec's Larry Warth and John MeCoy
suggested that perhaps the + {2-V supply lince
to the logic board was radiating a signal that
was heing picked up by the i-f board. Before at-
tempting anvthing <lse, | was advised to
reraute the supply line if it was passing under
the i-f board. This ts & red wire connected to a
feed-through insulator on the right side of the
aluminum enclosure of the logic board.

To remove the supply line fram a position
under the i-f hoard, | first dismounted the i-f
tioard ard eently levered it upward with
hemaostats to release it from the socket. The
supply line had been harnessed with rie-wraps
which [ cat to permit its extraction from the
harness bundle, After removing it all the way
to the shield at the rear of the i-f board, the
harness was resecured  with three new  tie-
wraps. The supply line was placed aside for re-
mounting the i-f' koard, Onee the board was
secured, §ieronted the supply bine above the
board and against the shield. A single tle-wrup
fed thraugh a vonvenient hole in the shield
keeps the line in place. After reconnecting the
supply line to the {ogic-box fevdthrough, the
unit was tested and the annoying whine was

completely gone. — RBob Whewion, WIXW,
VPIXW/XE2XW, San Antonio, Texas

MODIFYING THE HEATHKIT
HW-101 FOR ZERO BEATING

L.l Being able to sero beat an incoming signal is
as dear to the heart of a cw operator as full
break-in and is sometimes more important.
The [ack of this ability Is an inconvenience, to
say the [east. .And it’s a downright nuisance to
aperators on the other end, especially those
who are trying to operate on a net frequency. |
avercame this io my Heathkit HW-101,

The HW-[01 has a separate vrystal to dc-
complish offset tuning (to cnable you to copy
an incaming signal by the audio tone or beat
frequency) 1 kHz awav from the avtual
transnutting trequency. The audio wscillator,
which supplies the sidetone and kevs the
transmitter circwits, is5 also | kHz in frequency
and is supposed ta provide on-frequency
aperation by comparing the pitch of the
sidetone with the pitch of the incoming <ignal.

RLZ .
itk ]
' > VN
1Y¥ Ta
o ke
1 vl
bemod ’;:\{:\?EAT _Jq
{ALZ IN RECEIVE WN:%H Ll ;
POSITIO ) ;
OSITION PR, c{f TERG | VIBA  VIEB
1%
L e
MODE 7
S2R v
_{K:I oL gEp-waT
B+ CW

Fig. 3 — Installing an spdt switch is all that is
necessary for this moditication to allow zero
heating of an incoming signal with the
HW-101. This change is furnished by James
Hicks, WBEZY, of Liang, Texas
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Unfortugately, it daesn’t work that way in
practice. In the first place, the ear may not be
that avcurate. Secund, the freguency separa-
tion of the recetve and trapsmit crystals is not
alwavy esactly. cqual to the sidetone pitch
hecause ot the vircuit variables invalved,

Referring to the schematic diagram, we find
that the receiving erystal (¥ 1vis | kHzhigherin
frequency than rhe ow transmit crystal (Y2).
These crystals oscillate in the geid circuits of
Yied and VI1eB respectively when voltage is
appropriateiv applied. Yaoltage is applied to
V16A when teeeising and 15 switched via relay
R1.2 to V6 only when transmitting.

By installing an spdt toggle switch, the
voltage can be manually wwitched to V16B
while still in the receiving mode. Fhis places the
YFC dial en or very ¢lose to the sero beat of
the incoming signal. A -light adiustment will
put it right on frequency. Switching the voltage
back 1o VI6A restores the beat-frequency
oscillator without disturbing the YF() setting
and, presto, the transceiver is exactly on the
frequency of the incoming signal.

{ motnted my switch an the front panel mid-
way between the dial escutcheon plate and the
meter, placing it on a level with the other con-
trols. This seemed to he the anly location
available, although [ would have preferred
having it elsewhere. Circuit changes are minor.
Stmply remove the blue-blue-white lead from
[ug 15 on the rear water of the mode switch (the
wafer nearest the panet). [ vsed three fongths of
differentlty wolared hookup wire, which |
twisted together to make o neat installation,
The blue-blue-white lead is soldered to vither of
the wires that connccts fo-an outside terminal
of the toggie switch, Connect the center wire
from the toggle ~witch to lug |15 where the hlue-
hlue-white lead has been removed. The lead
fram the remaining oufside terminal of the tog-
wle switch is wired to Ing 17 of the rear wafer off
the muode switch (11 is right next to Jug 1§ and is
identitied hy a vellow lead frons termunal § of
RL2).

No operating compromises result from this
modification. One pasition of the toggle switch
restares the cireuit to normal. [t hay mo effevt
om ~ideband operation or on transmitting.
Because this madification requires dJdrilling a
hole in the panel of vour HW-101 to instatl the
toggle switch, consider first whether operating
pleasure and efficiency mean morg to you than
the wartanty on your rig or its trade-in value,
Spme companies will not accept trade-ins with
irreversible modifications. [f you cventually
wll the rig yourself, however, the new. owner
will probably appreciate the improvement. Ay
fior myself, [ pian to keep mine and enjoy it for
a long nime! — James M, Hicks, W5FZY,
Liano, fexas

TRANSCEIVER. CAUSES
UNEXPECTED CAR BATTERY
DRAIN

D1 When | found the battery in my Chevy
hMonte Carlo compietely dead one ¢old morn-
ing. t checked all clectrical switches including
that an my kenwood TS-1208 to be sure none
had been left on, Finding ¢ach one turned off
climinated “*vackpit trouble™ us the cause, |
praceeded then to charge the battery and be on
my way,

The next maorning hrought on a repeat per-
formance, The battery unce more was dead,
That meant off o the Chevrolet dealer for a
further  exammation.  They  found  no
wechanical or electrical reason ot the difficul-

TS~ 120 r"‘"‘“‘“" T T
ADD g PWR. PLUG K1 | minei- Box MOUNTED
UMPER T . A id id “‘] | LINDER HODD
INTERNAL i8¢ I !
GROUND ., " ] ook & [ N t
CONNESTIEN s ) : ;
IN T§~126 [ — — = [* O 1 i |
! P ! ‘I .3
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Fig. 4 — This relay cizcuit in the 12V power supply hine to the W3BX mohle transcaiver ended a
aenes at battery failures resulting trom a leaking semconductar in the T5-120 even though tha
power switch on the transceiver was off. The text explains, K1 should have a contact rating of
10 & for each section, A suitable relay is Radio Shack no. 275208 or no_ 275-718.

ty but they were suspicious of the battery, I

was placed on their charger, brought up to full
soltage and | returned home, The next morn-
ing, once again | was back at square one., . .
the battery was dead. What to do?

Checking. the clectrical circuitry  more
caretully fed me to the source of the problem, |
found that there was a 1,23 A current drain on
the 412 ¥ line to the TS-F208 even though the
ON-OFF switch on the equipment was in the
OFr position. A bench test of the transceiver
established. that Q4 was leaking, Furthermare,
a check of the diagram disclosed that the
valtage feed for the callectors of the two final
rransistors does ot po through the ON-OFF
switch, bur in fact is raken from the hartery line
prior to the switch, What to do?

My solution to the problem was to use a
relay virctit as shown in the accompanying
diagram. This will allow the +12 ¥V line to the
transceiver to be disconnected except when the
jgnition key is on. [ ¢lected to use this methoud
rather than make internal circuit changes that
would affect the resale valize of the TS-1208.
Since then there has been no recurrence of bat-
tery failure. (ther TS-120 awners who operate
mobile may benefit fram this information, -
Carv L. Tuwnsend, W3IBX, Hartlesvilfle,
(M lahoma

WEATHERPROOFING COMPOUNDS

1 In Novemher 1978 QST “Hints and
Kinks,” a method of installing Pl -25% connee-
tors on hardline cosxial cable was explained.
As an added measure to prevent oxidation be.
tweer: the aluminum-to-copper braid contact
area, coat the aluminum haidline jacket with
ane of the commercial anti-oxidation come-
pounds made for aluminum-to-aluminurg and
aluminum-to~copper  clectrical  connections.
Such praducts are available at most electrical
Supply houses under the naime of No-Alox or
Crdban, Compousds like these are very useful
when  assembling  antennas  that  have
Aluminum-to-aluminum contact arvas. Beam
and vertical antennas are in this catezory.
Another compound that s usetul when
asswinbling anv fitting that must stand up to the
weather is valled Gaco Liguid Rubber, Thisisa
hrush-an liquid neaprene coating that wiil stick
foy most mutals and plastics, It will not shrink
ar crach. Gavo s manofactured by Gaco
Western, Ine., Seattle, Washington, — Reager
linion, W2AZY, Vineland, New Jersey

CB ANTENNA TO PC TOOL
CONVERSION

LT Recently | acquired a (0-meter tm rig for
the car. I purchased a CB stamless-steel whip
{Radio Shack 21-903), which was installed on a
bumper mount that 1 already owned. To tune
the antenna for 10 meters, [ removed about 1
foot fram its jength. (The casiest way to cut a
stainless-steel whip is with a bench geinder.)
Because the whip 15 welded to the threaded
ferrule, [ out the excess length trom the top of
the aotenna. Being a bit on the cheap sude, !
usee] 4 bench grinder to turn the wasted top of
the whip into a useful toot. Frest, 1 cut the rod
about 3 inches from the static hail; with a
heayy heart, | threw away the short piece that 1
had just removed, The newlv cut end of the
whip was turned down to a sharp point. This
tool is guite wseful for circuit-board work and
general shop use. if 1 peed to apply heavy
pressure, the statis ball saves a fot of wear und
tear on my hands. 1f vou aren’t cutting a CB
witip down far 10 meters, you might try stop-
ping by your local two-way repair shop and
asking if they have any defunct whips around
that vou can have, — Pete (F'Dell, AE3Q/T

OLD TIMER'S NOTEBOOK:
MAKE THOSE JUMPER WIRES
1.AST LONGER

.| Do vou buy those inexpenstve alligator-¢lip
jumper wires that break woft at the clip? to
nmuke them last longer, put strain relief on the
wire. Push the insuiator away from the «lip,
Linsolder the wire fram the <lip. Push the bare
wire through the hele in the clip and resolder.
Bend the tabs of the clip over the wire tasala-
tion to provide strain rebef. Then replave the
insulator vver the wire end of the olip, as
vhown in the accompanyitg sketch, Rich
Sunmers, WSZXG, Garland, Texas. lowT="

BEMD TABS OVER [WI.RE INSULATION

“-SULDER WIRE O8 BOTTOM
OF CLiP




FCC Proposes
“Plain Language” Rules

Elimination of logging requirements and a new name for the
Amateur Radio Service are highlighted in the Commission’s
proposed revision of the amateur’s old friend — Part 97.

By Richard Palm* K1CE

A’nateur Radia Service to become Amateur
Telccommunications Services?. No moaore log-
ging  reguirements?  Simpler,  vasicr-to-
understand rules? These ideas may he con-
verted to reality if the Federal Communications
Commission  decides that its proposal in
Docket 80-729 is in the best interests of the
government, the amateur commuunity and the
general public, As a continuing «ffort to make
its rutes more understandable, the Commission
recetitly refeased its proposal to revise Part 97,
the Amateur Radio Service rules, into “‘plain
language.” In jts comunents accompanying the
210-page Notice of Proposed Rulemaking
(NPRM), the Commission indicated its fecling.
that the existing rudes are **unnecessarily com-
plex and difficuit to understand,” The Com-
mission’s goals are to reduce the complexity of
the rufes and fFoster greater understanding of
them by eliminating some and rewriting others
in simple language. All amateurs have the op-
portunity to participate in this federal pro-
ceeding by providing the FCC with their sup-
port or appoesition and posstble additions and
modifications to the {ext of the proposed new
rules.

Backgreund

The Commission’s effort to simplify its rules
began in December 1976, when it reorganized
Part 95 gowerning the personal radio services
into four wubparts: the General Maobile Radio
Service; the Radio Control (R/C) Radiv Ser-
viee; the Citizen’s Band Radio Service; and
Technical Standards, In March 1978 it issued a
“plain ianguage” version of the OB rules,

{n choosing the Amateur Radio Service rules
as its latest **plain tanguage’ revision, the
Commission noted that many applicants and
ticensees are voung persons. Unhke other radio
aerviges, there is no mintmum age to qualify for
an amateur Jicense, The Commission is hoping
that less-complex rules will Tead to greater
understanding and compliance, and make them
more usefud to the wide range of applicants and
licensees, The agency teels that much more
benefit may be gained from the amateur ser-
viees if the rules contain useful information on

correct radio operation.

New Title and Structure for Amateur
Radio Service

I the proposed rules are adopted, the pre-
sent name ““Amateur Radio Service™ will he
redesighated **Amateur Telecommunications
Services.” The agency feels that the new title
would be clearly understood by all and would
also cover digital networks and other types of
amateur communications of the future.

The proposed revision wses a part structure
similar to the one used in the Part 95 CB rufes
rewrite, and uses the same guestion-and-
answer format. Specifically, the proposal
divides the present Part 97 into four subparts:

Subpart A — Amateur Radio Service (AR
Rules)

Suhpart B — Radio Amateur Civil Emergen-
oy Service (RACES Rules})

Subpart ¢ - Amateur Satellite Service
(ASAT Rules)

Subpart [ — Technical Standards (TEC
Ritles)

Each subpart contains the rules for that ser-
vice, except that Subpart [ contains the
technical standards for all three scevices (the
Commission consolidated them into one sub-
part rathter than repeat them for each service),

Major Rule Changes

Although the Commission’s purpose in this
proposed rulemaking is not to change the rules
governing Amateur Radio, a few rule changes
and additions are intended. First, «f logging

 requirements would be eliminated, [n place of

the present logging reguirements, the Commis-
sion would mandate the retention of certain
iterns in a station’s recards including a copy of
the amateur rules, {The Commission feels thai
it a copy of the up-to-date rules were kept at
each amateur station, the longstanding tradi-
tion of scif-reguiation by amateurs would he
greatly facilitated, Better radio operation and
greater  spectrum  cfficiency should be the
result, )

Licensees would be told explicitly in the new
riles that FCC representatives van inspect sta-
tions “'at any time during the business Jday or
any time your station is transmitting or has just
finished transmitting.” This is nothing new,

*Assistant Manager, Merbership Services, ARRL simply a natification in the rules of the Com-

misston’s authority granted in Section 303(n)
of the Communications Act.

Highlights

Table 1 lists the outline of the proposed revi-
sion of Part 97, Particular points uf interest in-
viude the addition of rules concerning phone-
patch installation and operation in AR Rule 53
(§97.55). The station log requirements und the
proposed ‘‘station records'' requirements are
vovered in §97.103 and §97.105 of the present
rules and §97.57 (AR Rule 57) of the proposed
ries. In §97.15 (AR Rule 15) of the proposed
rules, telegraphy test credit may be had by vir-
tue of holding an FCC commercial ticket, The
proposed rudes do not specify how an amateur
should make station measurements, but only
how the FCC inspectors would make them
should they visit a station (FEC Rule 14 and
.

Because of the sheer volume of the docu-
ment, it is not possible to reprint the proposal
in its entirety hore, Rather, we'll present ex-
cerpts (Table 2} to show key points a2nd the
general flavor of the text. The document
presents the rules in a “*before-and-atter’ man-
ner, first by bisting the present rule followed by
the proposed rule, and finally the Commis-
sion’s explanation of the proposed change,

Other substantive changes, when required,
will be made to these rules through other
rulemakings. For example, the Commission
recently adopted rules for the Amateur Satellite
Serviee, which is a subpart ot Part 97, Some of
the rulemakings that affect Part 97 are now
underway, while others may get underway
before this **plain language™ revision is com-
pleted. These changes will be discussed in
separate rulemakings. Any changes made to
Part 97 by these rulemakings will be written ia
2 forinat and style consistent with the “*plain
language.”’

How Can You Participate in This
Proceeding?

All relevant and timely comments will be
considered by the Commission before final ac-
tion will he taken in this proceeding. If you
wish to participate formalfy, you must file the
ariginal and five copies of your comments with
the FCC Scerctary (FCC, 1919 M St. NW,
Washington, DC 20554). If you wish each



Commissioner to have a personal copy of your
comments, file the original and 11 vopies.
Members of the general public may express
their interest intormafly by submitting one
copy of their comments. All comments are
given the same cansideration, regardless of the
nwmber of copies seceived, All documents will
be available  for public inspection during
regular hnsiness hours in the Commission’s

Table t

Qutline of FCC’s Proposal to Revise
Part 87 — the Amateur Rules

The FCGC proposes to revise Part 97 of its ruies. 47 CFR,

as set farth below:

PART 97 — AMATEUR

TELECOMMUNICATIONS SERVICES

Subpart A — Amateur Radioc {AR) Service

Geparal Information on the AR Service

Sec.

47.1 {AR Rule 1) What is the Amateur Radic
(AR Servica?

g7.2 {AR Rule 2) How do ) use these rules?

973 {AR Rule 3) Do | need a license?

97 4 (AR Rule 41 Am | eligible io get an AR
station license?

97.51AR Rule 5} Am | eligibie to get an AR
aperator license?

How (o Get Your AR Licenses

47.8 (AR Rule 1 How dao | quatity for an AR
«aperator license?

97.7 [AH Rule 71 What must | know to pass the
Telegraphy Tests?

47 8 (AR Rule &) What must | know to pass the
Written Tests?

7.9 (AR Rule 81 Where do | take the tests?

97,10 (AR Rule 10) How do | take the Novice
ARt oparator class tests?

9111 (AR Rule 111 How do t give a test es a
volunteer exam:ner?

97.12 (AR Rule 12} How do | take the Tech-
nician, Genera!, Advanced and Amateur Extra
AR operator class tests? )

Y713 (AR Bule 131 What do | do (f | pass the tesis?

97.14 (AR Rule 14] What do | do if | tail the tests?

97,15 (AR Rule 15) Can | yet test credit for a
license | already have?

47 16 (AR Aule 18] How da | apply for an AR
station llcense?

9F.17 (AR Aule 17) What informatian must {
turmish on my application?

9t 18 (AR Rule 18) How lang is my llcense term?

97.19 {AR Rule 191 How do | renew or madify
iy AR lizenses?

97.20 (AR Rule 201 May | renew my AR llcenses
If | forget to 2pply in hime?

.21 tAK Rule 21) How does the FCC assign call
signs to AR stations?

§7.22 (AR Rule Z2) What privileges doss my
license allow?

497.23 [AR Rule 23) What must | doif my name,
station location or address changes®?

7.24 (AR Rule 24 Are there any special restric-
tiens on the location of my AR station?

57.25 AR Rule 259} How do | get permission to
put my antenna higher than normaliy altowed
fover heighty?

How ta Operate Your Slation

97.26 (AR Rule 26) On what frequencies may | {ransmit?

H37.2% (AR Rule 27} How do | select the frequency
to transmit on?

47,28 (AR Rule 28) Where are the ITU Reglons?

a7.29 {AR Rule 29 What transmitter ar amplitier
rnay | use at my AR station?

27 IN{AR Bule 30Y How high may { put my antenna?

9731 (AR Bule 31) How much powet may | use?

97.32 (AR Rule 32) What commumications may |
transmit?

G733 (AH Rule 33} What communications ste
prohsbited?

97.34 (AR Rule 34) May | transmit communica-
tions tor third parties?

47,35 (AR Bule 39) May | be paid to use my AR station?

97 36 (AR Aule 36 How do 1 use my AL station
1 &N emergency?

97.37 {AR Rule 37} Does mv AR station need a
sontrol operator?

97.38 (AR Rule 38) Who may operate under my iicense?
47,39 {AH Rule 39) Wha is responsible for transmis-
510ns made under the authority of my license?
¥7 4D {AH Rule 40) Who must not operate under my

license?
47 41 (AR Bule 41 How do | identify my communica-
tions?
Y7.42 (AR Rule 42) Where may | operate mv AR station?
97.433 (AR Aule 43 How do | operate my AR
station by remate cantrob?
497.44 (AR Hule 44) How do | operate my AR
station as 4 repeater?
97.45 (AR Hule 451 How do | operate my AR
station as an auxiliary?
97,46 (AR Rule 4B) How dd | eperate my AR
wtation to remaotely control a model craht?
97 47 (AR Rule 47) When may | operate my AR
station by autarmatic controt?
Dther Things You Need To Know
97.48 (AR Ruie 48) How lang must | keep my hcense?
Y7 .43 (AR Rule 49) Where must | kesg iy license?

80 [O5T%

Pubkic Reference Room at its headquarters in
Washington, D.C. For a gaod overview of the
FCC's rulemaking process, sce “Washington
Mailbox,” May [980 (OST. League Hq. has
complete copies of the proposal and is sending
one, free of charge, to every one of the over
2100 ARRL-aftiliated clubs. If yvou would like
a personal copy, write to ARRL, 225 Main 5t.,
Newington, CT 06111, Please enclose a dollar

97.50 (AR Hule 50) What must | do if | mispiace
my license?
87.51 (AR Aule 51) Do | needt to have a copy o! the
Amateur Telecommunicahons Service Rules?
97 52 (AH Rule 52 What are the penalties for
vialating these rules?
Q7 53 (AR Bule 53) How do | answer discrepancy
notifications?
97 54 (AR Rule 54) What must | do (f the FGCC
tells me iy AR stahon 18 causing interferenca?
3755 (AR Rule 53) May | interconnect my AR
station transmitter to & telephone?
87 56 (AR Aule 56) Da | have to make my AR
staticn and its records available far inspection?
97.57 (AR Auia 571 What do | have to keep in
my station records?
97.58 (AR Rule 58) How do | contact the FCC?
97.58 (AR Rule 59) Can | get these rules changed?
97.60 (AR Rule 60) Can the FUGT modify my AR licenses?
97.61 (AR Ruie 61) May | operate an AR station
in the United States under Canadian authority?
97 62 (AR Aufe B2) How are the kay words n
these ruies defined?

Subpart B — Radio Amateur Civil Emergency

Service (RACES})

Genaral Information on RACES

§7.101 (RAGES Ruie 1) What (s the Radio Ama-
teur Civil Emergency Service (RAGES)?

a7 102 {RAGCES Rule 2) How do | use these rules?

97.103 {RACES Hule 3} Do | nead a license?

497,104 {RACES Rule 41 Is my station eligible ter
RAGES atation authority?

97,105 {RACES Rule & Am | eligible to get a
RACES station llcense?

47.106 (RACES Rule 61 How do | get a certificate
of enrollment?

How To Get Your RACES License

47.107 (RACES Hule 7) How do | apply tor a
RACES station hcense?

97,108 (RACES Ruie &) What information must |
furnish on mv application?

97,109 (AAGES Hule 9) What kind of operation
Joas my BACES autharization allow?

tHow To Operate Your Station in RACES

97.110 (RACES Rufe 10t On what fraquencies
may | transmit?

97,111 (RAGES Ruie 11) What are the imitations
on the ise of these frequenctes?

7,112 (RACES Rule 12) What communications
may | transrmit?

47 113 (RACES Rule 13) What communications
are prohibnted?

Subpart C — Ameteur Satellite Service (ASAT)
General information on the ASAT Service

F7.201 (ASAT Rule 1) What is the Amateur
Safellite (ASAT) Service?
97.202 (ASAT Rule 2) How do | use these rules?
47.203 (ASAT Rule 3) Do | need a license?
G7.204 (ASAT Rule 4) What Is earth cperation?
97 205 (ASAT Rule 8) What is telecommand operation?
9. 206 (ASAT Aule 6} What 18 space operation?
How To Operate Your AR Station In the ASAT Service
A7.207 (ASAT Rule 7) Un what frequencies may |
fransmit?
97,208 (ASAT Rule 8) What are the hmitations on
the use of these frequencias?
97 209 (ASAT Rule 91 How da | use my AR sta-
tion in earth operation?
G710 (ASAT Rule 10) How do | use my sta-
hon m telecommand operation?
Intormation on Requirements tar Space Cperation
Q7.211 (ASAT Rule 11) When may my AR station
be 1t space aperation?
47,212 (ASAT Rule 12) How do | use my AR sta-
tion in space oparation?
97213 l»}SAT' Rule 13) What are telemetry transmis-

HIONS T
UT.214 (ASAT Rule 14) May telametry messages be
coded?
Haw To Natity the FUC af Space (Operation
a7 215 (ASAT Rule 15) Why must | notify the FGC?
QT 216 (ASAT Rule 16! When de | send my nati-
fications to the FOCY
Q7. 217 (ASAT Rule 17) Where do | send my notifications?
97418 IASAT Rule 18) What information must
fuenish in my pre-space operation nolifications?
G219 [ASAT Ryle 191 What orbital parameters
st | furnish?
97 220 (ASAT Ruie 20) What technical
parameters must | turrish?
47.221 {ASAT Rule 211 How do | determiine the lawest
eguivaient satelhite noise temperature?
97 227 (ASAT Rule 221 What informatian must i
turrtish in my in-space operation notitication?
OF 220 (ASAT Rule 2% What intarmation must !
furnish in my post-space operation notitication?

with your request (to help defray the cost of
maihing and printingl.

Can you improve the Commission’s “plain
fanguage’” rules proposals? Here’s a golden op-
porfunity for amateurs to become an integral
part of the rulemaking process by making their
teclings known in an important matter affect-
ing Amatetr Radio. Ay 4 recent QST editorial
said, *“Participate, eh?’’

Subpart D — Technical (TEC} Standards

General information on Technical Standards

47,301 {TEC Rule 1) What are technical standards?

97,302 (TEC Rula &) How do | use these ruies?

intormation or Requirements

97.303 {TEC Rule 3} What are emissions?

AF.404 (TEG Rule 4 On what frequencies may
my station transmit the various emissions?

47.305 (TEC Rule 5 What are the technical
standards for sideband emissiens?

97306 {TEC Rule 6) What are the technical

_standards icr spurious emissions?

97.307 (TEC Rule 7) What are tha technical
standards tor voice fransmissions?

97308 (TEC Ruie B} What are the technical
standards for video transmissions?

47.309 [TEC Rule B} What ara the technical
standards far digital transmissions?

intormation on Measurements

97310 {TEC Rule 10} How does tha FGG mea-
sure transmitter power?

9 311 {TEC Ruie 11) How doeas the FCC mee-
sure levels of transrnitter emissions?

Other Things You Need Ta Know

97 312 (TEC Rule 12} What amplifiars may {
manufacture, market or use in_the Amateur
Telecommunications Services?

A7.313 {TEC Rule 13) What are the standards
for amphtfier type acceptance?

Appendices

Appendix A What areas of the world are
inciuded in each (TU Region?

Appendix B What are the ITU rufes guvaraing
the Amateur Yelacammunications Services?

Appendix G Where arg the FCC tield oftices located?

Appendix D Where ave the FCC monitoring
stations located?

Appendix £ What are the procedures for
protecting FGC monitoring stations?

Appendix  How do | determine antenna halght
above average terrain {AHAAT)?

Appendix G How de [ detarming sffactive
radiatad powet {(ERPY?

Table 2

Highlights of FCC's “plain-language”
revision proposal in Docket 80-729

Subpart & — Amateur Radio (AR) Ssrvice
EXISTING AULE
§97.1 Basis and purpose.

The rules and reguiations in this part are designed
to provide an amateur radio service having & tun.
-;farremal purpase as sxpressad in the ollowing prin-
ciples:

{a) Recognition and enhancemeant af tha vajue of the
arnateur service to the public as & voiuntary noncom-
trercial communication service particularly with
raspect to providing emergancy communications,

{p) Continuation and extension of the amateur's
proven abiity to contribute to the advancement of the
racio ast.

{c} Encouragement and improvement ot the amateur
radin service through rules which provide tor ad.
vancing skills in both the cammunication and
techrical phases of the arl,

id) Expansion ot the existing raservoir within the
amateur radio service of trained opertors, technicians,
and electronics expets,

{e} Continuation and exiension of the amateur’s
unique amlity to enhance international good will,

PROPOSED HEADING

General Information on the AR Service

PROPOSED RULE

§|9?.; (AR Bule 1) What is the Amateur Radio [AR) Ser-
vlce

The AR Service Is tor persons interested In the
technical side nf radio communizations. They use the
service only for their own persanal satisfaction and
qet no financial benetit from ite use, They learn abaut
radio, communicate with other operators around the
world, and tind hetter ways to communicate by radio.

EXPLANATION

This rule replaces §97.1. We rawrcte the rule in sim-
ple language, using the detinition ot the service wan-
tained in Ariicle 1 of the ITU Radio Aegulations. It
defines the Amateur Service as follows:

& service of sell-training, intercommunication and
techrical investigations carried on by amateurs, that
13, by duly qualitied persons Interested in radio technl-
g‘:p.{e soirely with & personal alm and without pecuniary
interesth.”




EXISTING RULES
§97.61 Authorized frequenclas and emissions.

1b) Limitations:

(1) The use of frequencies in this band is-on a
shared basis with the LORAN-A racionavigation
system and Is subject to cancellation or revision, in
whole or in part, by order of the Gommission, without
hearing, whenever the Commission shall detarmine
such actlon is necessary In view of the priority of. the
LORAN-A radionavigation system. The use of these
frequenctes by arnateur stations shall not cause harm-
iul interferance to LORAN-A systemn. It an amateur sta-
tion causes such intertference, operaiion on the fre-
quencies invalved must sease it so directed by the
Commission,

i3) Where, in adjacent regions or subregions, a band
ot frequencies is dllocated to different services of the
same category, the basic pringiple is the equality of
nght tn operate, Aceordingly, the stations of each ser
+IGe (N one region or subregion must cperate so as not
10 cause harmiul interference to services in the other
reglons ot subregions (No. 117, the Radio Requlations,
Geneva, 1858).

{5 Amateur stations shafl not cause interterance to
the Government radiolacation service,

i5) No protection in the band 2400-2500 MHz is af-
tarded trom interterence due to the operation af in-
dustrial, scientific, and medical devices on 2450 MHz,

i No protection m the band 6725-5875 MHz is af-
torded trom interterence due to the operation of in-
dustnial, seientitic and medical devices on 5800 MHz.

{10} No protection in the band 24.00-24.2% GHz 5 af-
torded from interference due to the operation of in-
dustrial, seignhfic and medical devices on 24 125 GHz.

(12} Amateur stations shall not cause interference
to the Fik-Satellite Service nperating in the band
H400-3500 Mz,

§97.85 Repeatar operation.

] Except for operation under automatic control, as
provided in paragraph {e) of this section, the trans-
mitting and receiving frequencies used by a station in
repeater operation shall be ¢onfinuously monitored by
a cantrol operator immediately hefore and durlng
periods of opstation.

§97.63 Selection and use of frequencies. .

2} An amateur statron may transmit on any frequen-
<y within any autherized amateur frequensy band

o] The traquencies availabie for use by a control
aperator of an amateur station are dependent on the
operator license ¢lassification ot the control operator
and are listed In §87.7.

PROPOSED RULE

§97.27 (AR Rule 27) How do | select the frequency to
transmit on?

fa) Your AR station may transmit on any frequency
authorized for the AR operator class of the control
operator 1see AR Rule 26) and the location of your sta-
tion {see AR Hule 31 and Article IV, Sechion 2 of the
[TU'S rutesh

10} You must be sure that transmissions from any
AR station you arg the control operator of do not in-
tertera with —

{1 Other AR stations already operating on the fre-
quency;

{21 Stations in other radio sarvices in the adjacent
ITU regions (see AR Rule 28) or subregions where a
band of trequencies 1§ ailocated to diflgrent services
ot the same category;

{3} The LIZRAN-A radionavigation system in the fra-
quency band 1800-2000 MHz;

14} The government radiolocation system; OR

(51 Stations in the Fixed Safellite Service operating
in the freaquency band 3400-3500 MHz.

(] The FUG daes not give any protection to your AR
station from intarierence caused by an industrial,
sctentific or medical device when —

valir AR station Is operating And the device is opera-
1 the band — ting an —

2400-2500 MHz 2,450 MHz
5725-5875 MHz 5,800 MHz
@4.00-24.25 GHE 4. 125 GHz

EXPLANATION

This rule repisces portlons of existing §§97.61, 87.6%
4t 7,85 The proposed rute emphasizes that in-
selecting a frequency, control operators must ba suyre
that transmissions from their station do nat interfers
with other stattons. It also Informs them of frequen-
cies whesa they may encolunter interference fram in-
dustogl, seientific and medical devices.

EXISTING RULE
Nane.
PROPOSED RULE

§97.51 (AR Rule 51) Do { need to have 8 wiw of the
Amateur Telecommunications Services Rules?

a3 You must keep a current copy of Part 97, FCC
Rules tor the Amateur Telecommunications Services,
in your AR station records, The Amiakeur Telecom-
munications Servicas Rules are published periadicaliy
hy the Government Printing Office.

(o) You must stay up to date with changes to the
Amateur {elecommunications Services Rules.
Changes are found In the Federal Register and 1n

olher publications.
EXPLANATION
We are proposing to add this new rule because we

thought it was important that each AR operator have a
copy of the Amateur Telecommurnications Services
Rulas. We think this requirement witl help licensees
know and understand the rules better and will help
promete seif-raqulation by licensees, This In furn will
result in better radio operation and more efficient use
of the mited radio spectrum,

EXISTING RULE
§97.131 Restricted operation.

fay if the operation of an amateur station causes
generai interference to the reception of transmissions
from’ stations operating in the domestic broadcast ser-
vice when receivers of good enginegring design in-
cluding adequate selectivity characteristics are used to
receive such transmission and this fact is made known
to the amateur station licensee, the amateur station
shall not ba operated during the hours trom 8 p.m. to
10:30 p.m., Iocal time, and on Sunday for the additional
pertod trom 1G:30 2 m. until 1 g.m., local time, upon the
frequency or frequencies usad when the interference is
created,

(©1 In general, such steps as may be necessary to
rnimize interference to stations operating in other ser-
vices may be required after investigation by the Gom-
mission,

PROPOSED RULE

§97.54 {AR Rule 54) What must | do if the FCC tells me
that my AR station is causing interferonce?

{2) It the FUUG tells you that vour AR stations is caus-
ing interference, you must follow all instructicns the
FCC sends you.

thy You must comply with any restricted hours of AR
station operation which may be included in thase in-
sfructions.

EXPLANATION

This rule replaces §97.131, We simphhed the existing
rille by teliing licensees to lollow any instructions the
FGG sends to them, We are proposing In this tule to
delete the specific “quiet hours” reterred to in the ex-
isting rule and fo replace them with a simple require-
et that licens2es comply with any restricied hours of
uperation included tn the instructions they recewve from
the FCQ. This proposat will enable the FCC to deal more
aftectivaly with interterence problems.

EXISTING RULE
Nong.
PROPOSED RULE

597.55 (AR Rule 55) May I interconnect my AR station
transmitter to a telephone?

{al You may interconnect your AR station transmitter
with a pubfic telephone system to —

{1) Use as 4 wireline control link betwesn your AR
atation and the remote control paint (see AR Ruie 43},

{2 Get messages from third parties for your AR sta-
tion ta transmit (see AR Rule 34y You must not let a
calier activate transmissions from your AR station,
The control operator must recaive incoming calls from
the public telephone system and screen them before
yaur AR statian may transmit them,

{b) You must abey any restriction that the teiephone
company places on the interconnection of an AR sta-
fion transmitter to a telephone. Your interconnection
("Cphone patch™} device must be reqistered with the
=00,

€] You may not interconnect vour AR station with a
mobile radiotelephone system (see AR Rule 33(aji6).)

EXPLANATICON

Although there 18 no existing ruie on interconnect-
Ing an AR station transmitter to a telephone. the pro-
posed rule states what the FGG policy on this subject
hag always been, We think that including this policy in
the proposed rules will help readers know and under-
stand the restrictions on interconnecting an AR sta-
tien transmitter to a telephone, AR Rule 55(a)(2) was
inciuded to provide Information an the use uf “reverse
autopatch,”

EXISTING RULF
§97.105 Retantion of logs.

The station log shall be preserved tor a period of at
least 1 year following the last date of entry and ra-
tained in the possassion of the licensee. Gopies of 1he
lag. including the sectiony required to be transcribed
by §97.103, shall be avatlable to the Gammission ior
ingpection,

PAOPOSED RULE

§97.56 (AR Rule 56) Do | have to make ity AR station
and ifs records avaitable for inspection?

fa} If an authorized FCC representative requests to
mspect vour AR station and its records, you or the
control operatar must make the station and its records
avallable tor inspeciion,

b} The FOU may Inspect your station and its
records at reasonable times. The FCC considers that a
reasonable time to inspect vour siation is any time
«uring the business day or any time your station 1s
transmitting or has jus! finished transmitting.

EXPLANATION

While there is an existing rule an inspection of AR
station racords in Part 87, the propased rule o in-
spection of AR stations is new to this part. We are
proposing to add this for the Amateur Telecommunica-
tion Services because the FCC beliaves that the add)-
tion s necessary to encourage comgliance with these
rules, We have similar station inspection rules for our
ather radio sarvices.

Subpart B — Radlo Amateur Clvil
Emergecy Service (RACES).

EXISTING RULE
§97.161 Basis and purpose. .

Ttre Hadio Amateur Givil Emergency Service pro-
vides tor amateur radio operation for civil defense
communications purposes only, durirg periods of
local, regional or national civil emergencies, inciuding
any emargency which may necessitate invoking of the
President's War Emargency Pawers under the provi-
sions of section 606 of the Communications Act ot
1934, 25 amended.

§87.163 Definttions.

For the purposes of this Subpart, the icllowing
delinitions are applicable:

(a) Radio Amateur Civil Emergency Service, &
radiocommunication service sonducted by velunteer
licensed amateur radio operators, for providing
emergency radiccommunications to local, regfonal, or
state civil defense grganizations.

PAQPOSED HEADING
General information on RACES.
PROPOSED RULE

%97.101 (RACES Rule 1) What is the Radio Amateur
ivil Emergency Service (RACES)?

RACES 15 a service of AR operators who viojunteer
their fime and therr AR stations to assist local,
regional and state civil defense organizations with
their radiocommunications during emergencies.

EZPLANATION

Thus rule replaces §97.161 and §97.163(a). We rewrote
this rule to give & simple explanation of what RACES is.

Subpart C — Amateur Satellite (ASAT} Service
EXISTING RULE
§97.401 Purposes.

The Amateur-Satellite Service 15 a radwecommunicas
tion service using stations an earth satellites for the
sarng purposes as those of the Amateur Radio Service.

PROPQSED HEADING
General Intormation on the ASAT Service
PROPOSED RULE

§97.201 {ASAT Rule 1) What is the Amateur Sateliite
{ASAT) Sarvica?

The ASAT Setvice is tor amateur radio operators.
They operate their AR stations on earth satellites, and
on earth, tor the same purposes they use the Amateur
Radio Service (see AR Rule 1), An earth satellite is a
bedy which revolves around the planet sarth. It has
mnnhon determined by the torce ot attraction of the
earth.

EXPLANATION

This rule replaces §97 401, We rewrate the rule in
plain ianguage, and added an axpianation of the term
“earth sateliite," based upon the definition given in
Article 1, 1.T.U, Radie Requiaticns. Wa also included
the phrase “and-on earth,” since these rules do pro-
vide for eperation.of amateur stations on the earth as
well as In space,

Subpart D — Technical (TEC) Standards
EXISTING RULE
None.
PROPOSED KEADING
General Information on Technical Standards
PROPOSED RULE
§87.201 (TEC Rul¢ 1) What are technical standards?
Technical standards are rules. They list the
minimum parformance the FOC will allow tor transmes-
sions trom your station,
EXPLANATION

We included this proposed rule 1o give readers a
brief summary of what technical standards are,

EXISTING RULE
§97.65 Emission limitations.

ic) On frequencies balow 249.0 MHz, the bandwidth of
an F3 emission (frequency or phase modulation) shall
not exceed that of an A2 emisslon having the same
audio characterisiics,

(I Below 224 MHz, AJ and A5 emussions may be used
simultanedusly on the sarne carrier trequency provided
the total bandwidth doas not excemd that of an A3
double sideband emission,

PROPOSED RULE

97.307 (TEC Rule 7} What are the technical standards
or voice transmissions?

(a) The bandwidth of an A3 emission may rot be more
than 7 kHz,

b) On frequencies beiow 29.0 MHz, the bandwidth ot
an F3 emission mav not be more than: 7 kiz,

EXPLANATION

This rule replaces §97 85(¢) and (1, We devated an en-
tire rile to this subject to stress the importance of
licensess complyng with techrical standards for vaice
transmissions. We are proposing to simplity the band-
width limitations in this rule by reterring to an actual
bandwidth rather than to another measurement. We are
preposing the ¥ kHz bardwidth to make it agree with our
measurement technique in Tec Rule 11, ¥




Your Piace in Your League

Part 1: ARRL is a lot more than a building in Newington,
Connecticut — ARRL is you! Here’s how to get more from
your membership in Amateur Radio’s national association.

By David Sumner,* K127

Chances are, your perception of the
American Radio Relay League is of a pro-
tessional staff  of people situated
somewhere in Conpecticut that publishes
(ST and provides a handful of other ser-
vices to League members, You know there
are people who call themselves “*League
officials” who don’t live in Connecticut,
but how they got to be officials and what
they do to earn the title is something of a
mystery. You probably also know that
“the leapue™ makes decisions which
affect Amateur Radio, but you sometimes
have disagreed with those decisions and
are not sure how they were made, or how
vou rnight bave participated in the pro-
CESK,

it this describes what you know about
the League, you have plenty of company!
Most radio. amateurs, members and
nonmembers alike, have an incomplete
picture of their national association. The
ARRL is 4 complex organization, and
even members who are very active in one
facet of its work may not fully appreciate
everything that takes place under its ban-
ner.  Also, like any other healthy
organism, the League has grown and
changed uver the years; what you learned
about the ARRL in the past wmay no
Ionger be true today. The purpose of this
series of articles is to give vou a better
understanding of what the League is and
how it functions — and, we hope, to make
you watt to become mare involved in the
work of vour orgunization. Here are justa
few of the facts we want to get across:

® Most of the work of the League is
done by volunteers - people just fike
vouwrself who are willing to accept some
responsibility for what happens in
Amateur Radio.

¢ The league 1y & representative
democracy, just like the United States and
Canada, and the members control its
policies through the power of the ballot.

vAssistant General Manager, ARRL
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¢ The League isn’t only in Newington,
Connecticut. [t's everywhere, [t’s you.

Why the League was Formed

The stary of the founding of the
American Radio Relay League in 1914 is
told in Clinton B, DeSoto’s classic history
of Amateur Radio’s first three decades,
Two Hundred Meters and Down'. In a
nutshell, the League grew from Hiram
Percy Maxim’s vision of a highly qualified
network of amateur stations organized to
relay messages from one to another, In
the beginning, ¢ven the paving of dues
was voluntary; more important to main-
taining one’s status as a **Relay Station™
was consistent activity and the observing
of high operating standards, a tradition
which has been preserved (o this day in the
programs of the League’s Communica-
tions Department.

In the decade that followed, there were
several serious challenges to Amateur
Radio’s rontinued existence, World War |
caused the closing of all amateur stations,
and the assumption of vontrol of all
radiocommunication by the Navy Depait-
ment. Thousands of amateurs volunteered
for military service in this time of need,
offering the skiils they had developed to a
nation that sorely needed them. After the
war, hills were introduced in Congress to
give the Navy permanent control, which
might have resulted in a permanent ban
on amatcur transmitting, Thanks in large
part to organized opposition by the
amateur community, the bills were
defeuted. It took a reluctant Navy Depart-
ment & yvear to lift the ban after the
Armistice was declared, and pressure
from Congress was required even to ac-
complish that, lo the early 1920°s the
growth of broadcasting  threatened
amateurs’ operating privileges, us the
nuniber of broadcast listeners grew rapid-

‘Notes appear on page 55.

Hiram Percy Maxim, tounder and first pras-
dent of The American Radio Reiay League.

Iy and their willingness to tolerate in-
terference from nearby amateur stations
diminished. That Amateur Radio survived
to become the avocation we enjoy so
much today is due in large measure to the
tireless work of the League’s first presi-
dent, Hiram Percy Maxim, and other
leaders from across the country who saw
the need for a strong national organiza-
tion to protect their interests,

It is worth noting that the League was
not the only organization of radio
amateurs in the country, nor was it even
the first. In the early days the distinctions
between the radio listener, the transmit-
ting amateur, and the radio oex-
perimenter/engineer were rather blurred,
Local radio clubs played an important
role in radio’s ecarly Jays; according to
DeSoto, some of them had hundreds of
members who were equipped with simple
spark sets capable of communicating five



miles or 0, and were generally unlicensed
-— the CB’ers of the day, perhaps. Some
“amateur” organizations were, in fact,
paper creations of publishers or manufac-
turers which lacked the high standards
and the resulting esprit de corps of the
League, {Formation of ARRL preceded
the appearance of QST not the ather way
around.) Eventually these other organiza-
tions began to cater more to the broadcast
listener or to the professionai, and the
League  evolved  into  fhe national
organization for the person interested in
two-way, amateur radiocommunication
and experimentation.

Another Impartant development was
the discovery that the short waves (what
we now call the high-frequency, or hf,
bands) could support long-distance
propagation via the ionosphere. With this
vdme international regulations which
might have spelfed the end of Amateur
Radio, because official support for the
radio amateur had not developed in other
countries to the extent that it had in the
L8, Canada, Australia and New
Zealand. Fortunately, thanks once again
to the vision and organizationai abilities
of Mr, Maxim and other League officials
of the time, the Internationai Amateur
Radio Union was formed and provided
capable representation of amateur in-
terests at the Washington International
Radiotelegraph Conference of 1927. it
was an uphill battfe, but our supporters
were able (o win allocations amounting to
more than 1) times what the European ad-
ministrations were initially prepared to ac-
vept.

ARRL was deeply involved in battles at
the local level, as well. The most impor-
tant legal case was a 1927 decision in
Whitehurst v. Grimes which established
that Amateur Radio was interstate com-
merce and as such wias subject only to
federal, and not to state or lacal, regula-
tion. The League’s Genesal Counsel, Paul
M. Segal, brought the suit and developed
the drguments in the case. Whitehurst v.
Grirmes cstablished the precedent for over-
turning countless misguided efforts by
state and local officials to restrict our
right to operate:,

The ARRL Today

This is our heritage, as radio amateurs
and as members ol the American Radio
Relay League. We owe a great deal to our
predecessors, who were willing to sacrifice
their time and money for a cause they
belicved in: the preservation and promo-
tion of Amateur Radio. What about to-
day, and the future? How do we protect
and expand the privileges we now enjoy?
What will be our legacy to future genera-
tions of radio amateurs? That depends on

our  willingness to make the same
sacrifices, and to support 4 unified
urganization which can  speak  with

authority on our behalf. Some of the
work can be done most effectively by a

paid, professional staff; this is where
Newington comes into the picture, and
why vour ARRL membership dues are im-
portant. But rhe biggest job we face is at
the local level: public relations, training
liew  amateurs, organizing emergency
communications capabilities, heading off
unreasonable restrictions on  antennas,
solving TV] and other interference prob-
lems, building healthy relationships with
local officials and opinion leaders, and so
on. The responsibitity for solving local
problems must rest at the local level: as
awmateurs we could never afford to hire a
professional staff large enough to handle
them all on our behalf. The importance of
member participation in promoting and
preserving Amateur Radio has never becn
greater,

Other opportunities for member in-
volvement have heen created hy the rapid-
ly expanding scope of Amateur Radio.
Radio amateurs today are a diverse group,
with interests to  match. Specialzed
operating and technical activities have
become  increasingly important in the
scheme of things, In response, the League
has created national-level advisory com-
mittees staffed by volunteer experts in
those fields, to provide guidance to the
Board of irectors and the headquarters
stalT,

There are a number of other ways in
which members lend their time and talent
to their fellow amateurs through the
ARRL organization. Fig. 1 is an attempt
at depicting the rather complex volunteer
structure which has evolved in ARRL over
the years. Believe it or not, this & a
simplified diagram; one showing all the
interrelationships would he even more dif-
ficult to read and understand. 1f one were
to start from scratch in designing an
organization to Jdo the work of the
League, no doubt a different and
somewhat  simpler  structure  would
emerge. Still, the vrganization that exists
today reflects traditions that can be traced
back to the founding of the League, and
those traditions have a greater value than
a neat, simple organization chart, Let’s
take a closer look at how the pieces fit
together, and how the broad ficld of
Amateur Radio interests are covered by
the ARRL umbrelia,

The Membership

In the American Radio Relay League,
as it should in any membership associa-
tion, everything <tarts with the memebers.
The members are the uitimate authority,
and collectively have the ultimate respon-
sibility for the work and the direction of
the organization. Although anyone in-
terested in Amateur Radio may become a
member  of  the League, only Full
Members have voting rights. To be a Full
Member, one must be a licensed radio
amateur residing in the U.S., its posses-
sions, Puerto Rico or Canada (or tem-
porarily residing elsewhere). Prior to 1934

voting rights were available to others, and
some members who are not licensed hold
Full Membership by virtue of continuous
and unlapsed membership dating back to
1934, All others are Associate Members.

Sometimes there is confusion between
Associate  Membership  and  Family
Membership. A Family Member is the
husband or wife, brother or sister, son or
daughter, or father or mother, of another
member living at the same address, Family
Members pay dues of only $2 per year (or
4 one-time payment of $50 tor Family Life
Membership, if the other member is also a
Lite Member) and do not receive QST
however, all ather benefits of member-
ship, including voting rights in the case of
licensed amateurs, are available to Family
Members. More and more spouses,
siblings and children are becoming li-
vensed amateurs, and they should be
taking advantage of this very special dues
rate for membership. There is no greater
bargain in Amateur Radio today.

Life Membership conveys no special
priviteges, but it does prepay one’s dues
for lite {for a payment cqual to 25 times
the annual dues rate). This bas proved to
be an effective hedge against inflation for
thousands of members, and is regarded by
mainy as a stronger expression of support
for the League than is conveyed by regular
membership.

The Board of Directors

Because it is impractical for 140,000
Full Members to get together and hammer
out League policy, the League’s Articles
of Association® give this responsibility to
an elected Board of Directors. In many
ways, the functioning of the Board is
similar to that of a unicameral legistature,
Sixteen Directors are vlected on a regional
hasis, one per ARRL Divisiun (see Fig, 2),
ta serve two-year terms. All it takes to be
nominated as a candidate far Director is a
nominating petition signed by 10 Full
Members of the Division. The other
eligibility requirements, set forth in detail
in the Articles of Association and in the
**call for nominations’* which appears in
July and Aupgust QST cach year, are in-
tended to cnsure that candidates possess a
lasting interest in Amateur Radio and the
League, have the legal capacity to make
decisions for ARRL, and are free of con-
flicts of interest. Directors regeive no
monetary compensation for their service,
but are eligible for reimbursement of out-
nf-pocket expenses incurred in the perfor-
mance of their duties.

Directors have demanding respon-
sibilities. Each year there are two mectings
of the Board, each occupying the better
part of a week. In addition there are com-
mittee meetings, conventions, hamfests
and club meetings to attend; a heavy load
of correspondence and telephone calls to
handie; reams of information from ARRL
Headquarters and other sources to read;
and a staff of volunteer assistants to




oversee, Even the most ardent amateurs
find their on-the-air operating curtailed
somewhat when theyv take on  these
burdens, ‘The By-Laws of the League re-
quire that ezach Director *'. keep
himself informed as to conditions and ac-
tivities in his territorial division and as to
the needs and desires of the members
therein in order that he may faithfully and
inteliigently represent the true interests of
siech members.” Accomplishing this is no
mean feat in view of the League’s growing
membership and the increasing breadth of
members’ interests,

The officers of the Ledgue are chosen
by the Directors, Every two vears, the
Directors numinate and elect a President,
three Vice Presidents, an International
Affairs Vice President, a Secretary and a
Treasurer, Most of the officers are
members of the Board, but without vote.
The President presides at meetings of the

Board and is the official spokesman of the
Board on all matters of League policy. He
also has specified responsibilities in the
areas of governmental and pubiic rela-
tions. The incumbent President, Harry
Dannals, W2HD, is in great demand as a
speaker at ARRL conventions and other
Amateur Radio affairs and maintains a
heavy schedule of such commitments. The
Vice Presidents provide assistance to the
President as requestecd, particularly with
respect to the Board’s standing commit-
teas.

There are six permanent Board commit-
tees. The Executive Commitftee is em-
powered to act for the Board hetween
Board meetings. The EC consists of the
President, four Directors elected annually
by the Board and, without vote, the First
Vice President and the General Manager.
The five standing committees have
specific responsibilities detailed in the By-

Laws, though their
deseribe their scope.

The committees are;

International Attairs
Plans and Programs
Membership Affairs
Management and Finance
[.egal and Regulatory

Fach standing committee consists of
three ar four Directors {one of whom is
designated Chairman) and one Vice Presi-
dent. Members are appointed annually by
the President.

From time to time the Board may direct
the President to appoint an Ad-Hoc Com-
mittee for a specific purpose. There is no
set formula for the membership of an Ad-
Hoc Committee, Typically, such & com-
mittee will include vne or more members
of the Board, a Headquarters statt
liaison, and recognized experts selected
from the general membership of the

names  generally
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League, Sometimes an Ad-Hoce Commit-
tee is created in an area where, it turns
out, continuing attention is required.
Then the committee may assume an on-
going role, as in the case of the RF] Task
roup, the Committee on the Biological
Effects of Radio Frequency Energy, and
the Interference Task Force. These groups
report regulariy to the Board and continue
in existence without formal renewal of
their mandate as long as a useful contribu-
tion to the work of the League is being
made.

The 1wwost important function of the
Board of Directors is to establish the
policies of the organization. This can hap-
pen in several ways, Often an idea will
originate with a member, who shares it
with his Director either in person or by let-
ter. If the Director feels the idea has merit
he will discuss it with his colleagues on the
Board, and perhaps with the General
Manager, at or prior to the next Board
rmeeting. 1f the reaction is generaily
positive the sponsoring Director will put
the idea into the exact words of & motion
and will ask a supporting Director to
seeond the motion when he introduces it.
Once it is on the floor of the meeting and
has been discussed, one of four things
usually happens, ‘The motion either is
adopted as it stands or in a slightly amend-
ed form, it is referred to a standing com-
mittee for further siudy, it is tabled (i.e.,
counsideration is postponed indetinitely),
or it is defeated. Robert's Rules aof Order
governs the proceedings. Usually the
Board prefers to have proposals studied at
the contmittee or staff level and to act on
their recommendation, so even an idea
with broad support may be referred to a
vommittee when it is first introduced, On
those occasions when there is not enough
time for the Board to act, the Executive
Commiittee will act in its place. Rarely, a
special meeting of the Board may be
scheduled to deal with an important issue,

but the expense and inconvenience of such
meetings limits their frequency.

When they elect a Director, members
also elect a Vice Director for their Divi-
sior. The eligibility requirements are the
same as for Director, because the Vice
Director’s responsibility is to be available
to serve in the absence of the Director.
Many Vice Directors function as the chiet
assistant of the Director, although the two
are not elected as a **ticket” and the
DPirector is not obligated to involve the
Vice Director in the affairs of the division.

Directors have the authority to appoint
other personal assistants, called Assistant
Directors and  Public  Information
Assistants, Assistant Directors have wide-
Iy warying responsibilities which are en-
tirely the prerogative of the Director. In
general, Directors rely on Assistant Direc-
tors to provide & personal interface with
the membership of the Division, usually at
the local club level. There are approxi-
mately 3500 Assistant Directors in the
League organization; the typical Division
has between 30 and 50. Thev receive a
steady stream of news and information
from Headquarters in the form of *“Direc-
tors’ Letters” which provide in-depth
coverage of all aspects of the Amateur
Radio and ARRL scene. AD’s are not
oligible {or reimbursement of expenses.

Public Information Assistants have
more clearly defined responsibilities.
Their role is:

* To act as public relations advisor to
the Director.

* To develop and coordinate the public
relations function among affiliated clubs,
encouraging and assisting ¢lub publicity
chairmen.

* To provide liaison with the Public In-
formation Office at ARRL headguarters,

¢ To assist the Director in the prepara-
tion and dissemination of his communica-
tions within the Division, including
newsletters, convention programs, ete,

The League has approximately 100
PIA’s, They are eligible for reimburse-
ment of postage and telephone ¢xpenses
up to a limit of $250 per Division per vear.

Advisory Commirtees

Responding to a need for more
membership input in sume specialized
arcas, in 1968 the Board created its first
Advisory Committees®, Since then the two
original committees (for Contests and
VHF Repeaters) have been joined by Ad-
visory Committees for DX, Emergency
Communications, VHF-UHF and Public
Relations. Advisory Committees submit
recomumendations in their areas of exper-
tise to the Board and/or Headquarters
staff, as appropriate. Membership on
each committee is limited to 11, plus
liaisons to the Board and to Head-
quarters. Terms normally are two years,
and are staggered to provide continuity,
Q3T cach year carries & solicitation of
nominations for membership, most
recently in the October 1980 issue, page
57. The usual pattern is for the President
to appoint one member from each 1.8,
call area, plus Canada, fo each commit-
tee.

Advisory Committees are expected to
function almost entirely by cor-
respondence, and the more active ones
handle a heavy load of paperwork, Each
committee has a budget of $250 per year
for postage, telephone expenses, ctc.

We've Only Jusi Begun

In Part [ of this series, we have de-
seribed the origing of the American Radio
Relay League and how the League’s early
history influenced the shape of the
organization we have {oday. We have
looked at how the membership establishes
the polictes of their organization, through
their elected Directors, and have exam-
ined in some detail the Board of Directors
and the other volunteers who support the
Board directly with assistance and advice.
In all, some 700 members are active
volunteers in this part of the ARRL
organization. But we have only scratched
the surface; there are tens of thousands of
others whose involvement in the League
goes well beyond their annual payment of
dues. In future installments we will look at
each of the other boxes pictured in Fig, 1,
to see how each one contributes to the
work of Amateur Radio’s national organi-
zation -— and, we hope, to find a slot for
you! Ty

Notles

'A reprint of this 184-page boak is still available trom
ARRL for §3, postpaid. [t’s must reading for any-
une who wanty to understand Amateur Radio’s
Yraots,”

*‘“Pal;l M. Segul — A Tribute,” @ST, January 1962,
. 411,

*Any memher may request a copy of the League’s
Articles of Association and By-Laws from Head-
quarters. [t’s free, but a stamped, selt-addressed
envelope will speed processing of your request,

‘The Rules and Regulations Concerning Advisory
Committees are contained in the same booklet as
the Articles of Association and By-L.aws.
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Don’t Call Me “Good Buddy”: FCC Releases Phase Il of
the Call-sign Assignment System

In March (978, the Federal Communications
Cotmmission instituted the most comprehensive
vhange in the amateur call-sign structure since
World War (1. The FCC stated, **All prior cafl-
sigit policies and procedures, written or un-
written, are canceled and are herehy replaced.””
In fanvary (979, the Comrmission implemented
Phase 11 of the system that continued most of
the poelicies of Phase [ bur added 4 few
modifications,. .

Recently, the Commission released Phase 111
of the catl-sign assignment system. Under this
new phase, ¢ff amateurs not holding 4 cail sign
from the weoup corresponding with their
license class are eligible for a call-sien change
tGroup A: Amateur Extra; Group Br Advane-
ed; Group (™ Tevhnician/General; and Group
D Novice), Additionaily, amateurs are eligible
tor call-sign changes if they are upgrading pre-
sent higemses or moving to A new call-sign
district.

All new and changed call signs are assigned
according to operator class and mailing address
district. Phase [11 continues the policy af Phase
| and [ A call sien will #ar be changed unless
the licensee specifically requests, and is oligible
for, @ change. The licensee always has the aps
tion of keeping his or her prosent call sign upon

renewal or modification. Requests for specific

vall signy will not be honaored, and can resalt in
processing delays. A secondary statinn eall sign
may bu assigned to the primary station upon re-
quest aty time hefore the expiration date of the
secondary station license, The secondary sta-
tion heense will be canceled at that time isec-
oindary station livenses are net issued, renewed
ur madified).

T 1equest a vall sign change, an cligible

PREPARATICONS FOR MOBILE
WARC OUTLINED; LEAGUE CON-
CERNED ABOUT 160-METER BAND

in March 1982, the International Telecom-
munication Union (1T, of which the United
States 15 a member, will hold a Mobile Services
World  Administrative  Radio  Conference
{WARCY. The 1982 Mobile WARC will deal
primarily  with  safety  dand  distress  radio
matters, Se far, the FOC has issued twa
MNotices of Inquiry (NOIs) ip Cieneral Docket
No, 80-i84, After receipt and analysis of cam-
incuts from the public, the Commission will
recommend  B1S. proposals  for  the
Conference,

In response to the intial NOI, the League
stated that its objective would be to vnsure that
regulatory provisions proposed by the U.S, da
not have the etfect of impeding the experimen-
tal, technical wid public-service cummunica-
fions work bring conducted worldwide by

*Deputy Manager, Membership Services -
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Group A Call Signs

Cantiguous
Riock no. USA
*1 K#ec
*2 Niee
*3 Wice
413 Addc.AK#C
14-36 KA#e-KZH#c
3759 Makc.NZ#r
60-82 VWAKS-WZHC
H3.92 AA#TT-AKH#TT
a3 Giroup B

The tollowing prefixes will not be assigned ta
stations in the contiguous 48 states: AH KH
NH NL NP WH WL WP, Pacific-area stations
will be assigned AH#e KH#¢ NHE#C WH#¢, then
Group B. Alaska-area stations will get AL7¢
KL7¢ NL7¢ WL7q, then Group B, Atlantic-area
stations will be assigned KP#e NP#: WPHc,
thea Group B.

Group B Call Signs

Contiguous
Block no. USA
LR KAlec
223 KB#cc-KZ#ee
24-46 NA#ee-NZi#ce
47-69 WA e WZiee
] Group C

KA pretixes will be assigned only to persons
Iving in the tirst call district. Other KAs are
assigned {o LL.S. personnel living in Japan,

The tollowing pretixes will not be assigned to
stations in the contiguous 48 states: KH KL KP
NH NL NP WH WL WP, Pacific-area stations

will be assigned calls in the format, AH#ee,
Alaska-area stations, AL7¢¢, and Atlantic-area
stations, KP#ce. Once these blocks are nused
up, assignments will be made trgm Group G
call sigqns.

Group € Call Signs

Centiguous
Block no. UsA
*1 Kffeea
2 N#ftee
“3 Wiaee
4 Group D

Pacific-area stations will be assigned KH#ee
HWH#es WH#ee, in that order; Alaska-area sta-
tions KL7e¢ NL7¢e WLTee; Atlantic-area sta-
tions NP#et WPHtc, Atter these are depleted,
Group O will be used,

Group D Call Signs

Contiguous
Block no. USA
1823, KAS#ere- KZ#eeo
2d-d1 WARCee.-WZHcee

'Except KC4AAA-AAF and KC4USA-LIST

The following call sign tormats will not be
assigned to stations in the ¢ontiguous 48
states:

KH#coe KL#esr KPjcoe WC#Hoe WH#cer
WK#cer WLHccr WM#ear WREee WRHcte
WTHeee, Pacitic-area stations will be assigned
KH#ece WH#cer; Alaska-area stations KL7ece
WLree; Atlantic-area stations KP#ere WP#cce,
*Call signs using these prefixes are not cur-
rently being issued,

Heetsee must place 4 mark in item 2F on the
Form 610 in addition to any other items, 2A
through I, that may pertain to the applica-

radio amateurs, The League’s sevond series of
camments have voleed concern with paragraph
35 of the FUCC’s Second NOI, which discusses
navigational warning hroadeasts. In discussing
the possible options for such broadeasts, the
patagraph stdtes: “We wil also look at the
1850-2000 kHz band to examine the relative
merits and its patential for providing satistac-
tory service,” According to comments filed by
its Cieneral Counsel in Washington, ARRL
““riews with great concern any proposal to in-
traduce new services into the [30.2000 kHz
band, which is uspally called the t60-meter
hand by amateurs,””

After  reviewing  the  historv  of  radio
dinateurs’ use of the tal-meter band, the
League powmicd out that hams today use the
band for reliable davtime commueication aver
paths of up to approximately 80 km, especially
where terrain does not permit rehable vhf com-
munjcation. e the evening the band carries
communications aver distances of up to 1000
hm. This aighttime activity is especially impor-
tant during the winter months and during

fion, {All applications must be tmade on the
new Form 610 dated August 1980), — Rickard
Palm, KICE

periods of Jow solar activity, when a skip zone,
aften present at 3.5 MHz, scriously inhibits
communications nver these distances on that
band.

Amateur experimentation with shortened
vertical antennas also has been an important
activity in the [60-meter band., ihe band af-
fords the Amateur Service with its only oppor-
tunity to hecome  familiar  with  medium-
frequency propagution phenomena, und as
damateurs  develop  their mterests and
capahilities here, soune of the pressure on the
seriously aver-crowded high-frequency bands
will be vased. The Leagus also pointed out that
because of the bund’s ymportance to the
Amateur Service it has already filed with the
Commission a formal request to dJelete rhe
peographical power and frequency restrictions
imposed to protect Loran-A (Long Range Aid -
to Navigation). Loran-A has been or spon will
he discontinued by the ULS, Coast Guard,

The i.cague also questioned the advisability
of allocating radie frequencies with such
widely varyving propagation characteristics as



the 160-meter band for navigational warning
broadeasts. uring the day, propagation is by
groundwave and the range is limited because of
the refatively high attennation cncountered
here as compared with lower frequencies. At
right, propagation is imainly by skywave,
which causes interfercnee  to groundwave
signals. The skywuve signals themselves vary
tremendously in streneth according to the time
of day, scason and salar conditions. If a re-
gujrenent  tor itnproved navigational and
wetcoralogical warnings to ships exists, it
should be met in the low-frequency range, or
better still, by satellite, where much higher
reftability can be achieved. However, if the
Commission determines that the medium fre-
quencies are the only possibility for such a
system, the League suggested that this need be
dccommodated in medizm-frequency spectrum
already allocated cxclusively to the Mobile
Service, |Editor’s Note: At the present time the
nongovernment  allocation of the [6U-meter
hand in the U.8, is to the Radionavigation
Serviee as primary users, and to the Amateur
Service as secondary users, Internationally, the
allocation is to the Amatcur, Fixed, Mobile
texcept acropautical mobile) and Radionaviga-
tion Services on a coequal, pritmary basis, The
1979 General WARC established an exclusive
amateur alfocation of 1800-1850 kHz in Region
2 {North and South America), and maintained
the sharing arrangement at [830-2000 kHz with
the addition of the Radiolocation Service as a
<haring partner, Footnotes modify these provi-
sions i ocertain countries, and smandate the
removal of l.oran stations by Decemnber 11,
1R

NO THIRD-PARTY MODEL
CONTROL IN AMATEUR SERVICE
- FCC

The FCC has upheld its staff’s ruling that a
third party may not eperate an Amateur Radio
trapsmitter to control maodel aircraft. The
Commission’s stalf ruled that Section 97.79(d)
of the rules did not permit an Amateur Radio
=fation i be operated by an unlicensed person
fur the purpose uf vontrolling model aircraft,
sitee such use constitutes. one-way fransmis-
siorl. The staft made its ruling in a letter
dnswering an inquiry trom Mr. Francis E.
Klorris of San Diego, Calfifornia. When the
Academy of Model Aeronautics (AMA) learn-
aod of the staff’s letter to Mr. Morris, it re-
quested the Private Radio Bureau to recansider
its interpretation, The staff reconsidered the
matter and advised the AMA that it stood by
its ruling. Shortly after this commaunication,
the AMA petitioned for review of the Bureau's
ruling by the Full Commission,

At the ouset of its consideration, the Com-
misston  vmphasized  the  fundamental  dif-
terences between the Amateur Radio Service
and the Radio Control Service, The Amateur
Radio Service is for technrcally inglingd per-
suns who wish to fearn about and experiment
with radie communications cyuipment and
nperating techniques., On the other hand, the
Radio Contral Service is for anvone, whether
technically inclined or not, who wishes to use
tadio for controlling a remote object, It folt
that to allow a sonlicensed person to cugage in
ule-way commeunication to control & remote
vhject woudd be ro sirain an interpretation of
the third-party traffic rule. “Worse," the
Cummission’s statement added, tit is et
another instance of chipping away at the basic
requirement that only licensed operators be

permitied to operate amateur radio stations.™
The Commission continved, “In our view,
bona fide thivd-party communications . . . can
he distinguished from one-way communica-
tions designed to control movement of a
remote ohject,”™

The AMA argued that under this interpreta-
tion of the rule, model aircraft enthusiasts who
dare not yet licensed amateur operators will be
deprived of expusure to Amateur Radio activi-
ty because they are not permitted to coneral the
aircraft by operating the Amateur Radio
transmitter. However, the Commission re-
Jected this argument, stating that the person
who truly has an avid interest in Amateur
Radio has 2 myriad number of opportunitics to
advance that interest and acquire proficiency in
the art and hobby of Amateur Radio. **In fact,
it is quite prebable thar the model airplane en-
thusiast’s major interest is model airplanes, not
radio,”” the Commission stated.

The FCC voneluded that any need for niore
channels for control of model aircraft should
be met in the Radio Control Radio Service. In
this cannection, it noted that AMA has a peti-
tion for rolemahing (RM-3248) currently on
file with the Commission far this purposs.

FCC PROPOSES CHANGES IN HF
RADIO SPECTRUM USE

The FCC has adopted a Notice of Proposed
Kulemaking {NPRM)} in General Docket No.
A0-740 for changing the Fixed and Land
Mobile Scrvices™ use of the high frequeney ¢hi)
radio spectrum below 27.5 MHz. The (979
General World Administrative Radio Con-
terence (General WARCY made several alloca-
tion changes between 3 and 27.5 MH, that
reduced spectrum space ailocated to these ser-
vices and increased the spectrum allocated ta
the Broadeasting, Maritime Mobile, Amateur
Radio and Radio Astranomy Scivices,
‘Therefore, the Commission proposes to amend
its rules hy adding new provisions for the use of
the b spectrum by the Fixed and Land Maobile
Serviges, For example, it proposes 1o no longer
guarantee protection tor these services from jn-
ternational interference on these frequency
assignments.

T'he Commission also proposes to add a new
section to its rules to help accomplish reaveor-
modation dctions which hecome necessary as a
result af the 1979 General WARC, The Com-
missien added, however, that it did not want to
forecloss totally the use of hf spectrum by
Fised and Land Mahile Services because such
use could be advantugenus in cortain instances
to provide backup to higher technology com-
munications, for intermittent use oueasioned
by disasters and emergencies, and for impor-
tant communications links when nther facilitics
are unavailable, It gavy public health and
safety ht circuits in iselated communities znd
wnergy resouree exploration as examples.

Camment deadlines had not heen announced
at presstime. For additional wformation, van-
tact FCC staff member Bill Torak at
202-632-7023,

PREPARATIONS FOR 1984-1985
SPACE WARC BEGUN

Fhe FCC has issued 2 Notice of Inquiry (NO1}
in General Docket No. 80-741 asking for public
input to develop U.S. proposals for a World
Adminisirative  Radio  Cuonference {WARC)
that would reeulate the geostatinnary satellite
arbit and radio spectrum for commuunications

satellites. The international conference, re-
terred to as the Space WARC, will he held
under the auspices of the laternational
Telecommunication Union (I'TUY, of which the
Linited States is 2 member,

The geostationary satellite orbit is the path in
space appruximately 22,500 miles above the
cquator. Satellites placed in such an orhit travel
at a speed that matches the earth’s wotation.
They thus appear to bhe stationary above the
zarth. Greostationary satellites enable broad-
casters and other users of radio communica-
tions via satellite to provide constant coverage
of a country or other desired arca. However,
the number of possible geostationary satellites
is limited at any level of technology becuuse of
the spacing between satellites needed to prevent
harmtul interference and promote efficient
use, including sharing of frequency bands.

Ameong the foremost questions to be taken
up at the Space WARC is how to guarantee all
countries equitable access to the geostationary
satellite orbit and the radio spectrum allocated
to space services, At the present time,
regulatory procedures require advance publica-
tion of notice and notification to the ITU
about any proposed sarellite (except broad-
casting satellites), 1ssues raised by all countries
registering their interest are then resolved
through negotiations during the coordination
process under 1TU auspices. Some countries
have ¢alled the current regulatory approach in-
herently inequitable, however, particularly to
those countries just beginning satellite von-
munications activities.

The U.S. position bas heen that current
regulatory procedures are adequate, The 118,
has pointed out that no country had ever heen
denied access to geostationary satellite orbit
under the existing rudes. It is concerned that
detailed frequency and orbit location regula-
tions may freess technotogy, Onee a detailed
plan is put into place, the fear is that it will not
have the [lexibility to accommodate new
technology,

Recogniring the Jdifference between the U.S.
position and the expressed desire of some coun-
tries fur detailed planning, the FCC has asked
for comments that would examine ways of
satisfying the cquity considerations white
enhancing continuesd growth of technology.
Other puints on which the Commission re-
yuested comments include: (1) how the satellite
operations of international organizations could
e incerporated into any plan: (2) criteria for
vvalvating a plan or other approach, and how
to ingorporate technological developments into
cachy (3) immediate requirements and long-
ferm trends of various services; and (4) the
need For and desirability of a joint sovernment-
industry advisory committee and the cost-
cffectiveness, compared with  contracted
studies,

Comments on the NI in General Docket
80-741 are due Febroary 4, 1981, and reply
commients are due March 4. For further infor-
mation, contact Thomas Tvez at the Commis-
ston, tel, J02-653-8102,

PIRATE SHORT-WAVE
BROADCASTER CLOSED DOWN

An unlicensed pirate broadeasting  station
operating in the 7- and 31-MHz international
short-wave broadcasting bands was closed
down by engineers from FCCs Seattle district
office, James T. Dolan of Seattle was iden-
tified as the vperator of “*RX4M Voice of
Clipperton™ when FCC engineers traved the il-




legal swnals to Dolan’s home by
saphisticated mohile directign tinders,

Daolan was fined $750 after e was found to
be in violation of Section 30F of the Com-
mutications Act of 1934, The fine was assessed
under authority of Public Law 95-234, which
authorizes the Cammission to issue forfeitures
of up to $3000. A forfeiture inay he msued to
any person who violates any provision ot the
Act, the Commission’s Rules, or any treaty to
which the United States is a party, According
ta the Commission, operation of pirate broad-
vasting stations van vawse interference to
fegiimate 1adio seivices, including emergency
cummunications myvolving safety of life ot pro-
perty.

UNLICENSED CB OPERATOR FINED
51500 .

David lee Grimm  of Garden Urove,
California, was sentenced to one weekend in
1ail, fined $1500, and placed an two years pro-
bation by U.S. District Judge Terry 1. Hatter,
Jr. for operating an unlicensed Citizens Radio
Station in violation of Section )1 of the Com-
mumications Act. Judge Hatter placed Grimm
on probation with the condition that he not
aperate any radio transmitting equipment dur-
g the two-vear probationary period without
proper authorization from the Commission,

The sentencing was a result of a three-year
mvestigation hy the FOC's Special BEnjoree-
ment Facihty i Loneg Beach, California, o
Crrimm’s radio operations, Though Grimm had
his license revpked in 1978, he continued to
operate his station iy vielaton of the FOC's
Kules, In 1979, FCC inspectors  detected
Grimm operating on 27.900 MH7z, a frequency
assigied o 108, Government radie stations,
The FCC werved bim with a written notice
warning him ot the peuzliies of unlicensed
radio operation. However, Grimm chose to ig-
nore these warnings and in 1980 he was again
Jeteeted pperating on another government fre-
queney.

Frnally, U.%. marshals arrested Grimm andd
seteed radio equipment valued at appraximate-
lv $8000. included in the cquipment were four
tadio-frequency pawer “hinear” wmplificrs,
two Amateur Radio transeeivers and one CB
radio transeeiver, Federal radio laws provide a
maximum penalty of $10,000 and/ar one yeur
imprisonment tor conviction of the first of-
fense of unlicensed radio operation and a max-
imun penalty of $10,000 and/or two veats im-
prisvnment for conviction vf & subseyuent of-
fense.

ARRL ADVISORY COMMITTEES

ARRL President Harry Dannals, W2HE, has
annaunced the namies of the members of the
ARRL Advisory Committees effective Jannary
19K1. These committees prepare recammenda-
tions within ther specialty areas fo the ARRL
Board of Dirgctors and/or Hag. staff, These
recommendations are based upon vonsultation
with segments of the membership and studies
simdueted by the committecs (* denotes com-
ntittes chairman).

Cuntest dvisory  Coenmittee (CAC) Bill
Myers, K1GQ, Laurel Hill Road, Hollis, NEH
03049; tew Tompkins, N2ZLT, RD 1, Box
HM6-A, Stockton, NJORS3Y: Phil Koch, K3UA,
{24 Lang Dr., Coraopolis, PA 13108; Ellen
White, WIYLA4, 19620 W  234th 5t
Homestead, FL 33031, Tom  Morrison,®
k510M, Box 817, Round Rock, TN 78664; Alan
Brubaker, K6X0O, 34456 Colville PL., Fremont,
% 94536, Larey Strain, N7DF, Box 213, Fort

using

BR O ORIDY-

Luchesoe, UT 84026; Jim Stahl, K8MR, 3592
Atherstone Rd., Cleveland Heights, OH 44121,
Howard Huntington, K$KM, 63 South Burr
Gak Dr., Lake Zwich, L 60047, Edward
Cieay, WESD, Rte. 2, Salem, S[» 37058; Henry
Thel, VETW I, Box 3112, Langley, BC, Canuda
V3IA 4K3: Board liaison is Tod Olson, KOTO,
292 Heather La., Long Lake, MN 55356; and
Haq. ligison is Tam Frenaye, KIKE, 325 Main
St., Newington, T 0af11.

DX Advisory Commitiee (DXAC): Anthony
. Berg, WIOT, 7 Conant Dr., Stow, MA
01775; David Beckwith, W20M, 131 Whitney
Ave., Pompton i.akes, NJ 07442; BEdward I,
Kucbert, K3KA, 3369 Tanterra  Circie,
Brookeville, MD 20729 David Novoa,
KP4AM, P. (. Box 50073, Levittown, PR
HIF50; Santord B, Hutson,* KSYY, P. 0. Box
5299, Little Rock, AR 722135; Iames T.
Rafferty, N6RJ, |78 Paseo Robles, Anaheim,
A 92807 Robert W. Hudson, KTLAY, 29826
24th Place so., Federal Way, WA 98003; Daryl
H. Kiebler, WBREUN, 317 Farmstead 1a,,
lansing, MI 48917 Norman E. Meyers,
N9MM, RR |, Box 490, Rossville, IN 46065;
James L. Spencer, WBSR, 3712 Tanager Dr.,
NLE., Cedar Rapids, 1A $2402; Harold E.
Parsons, VE3(QA, KRR #3, Aetcalfe, ON
Catladd KA 2P@. Boand liaison is lohn C,
Kanode, N4MM, RFED [, Box 73-A, Bovce,
YA 22620, apd Hg. haison is Don Search,
W3AZD, 225 Matn 5t., Newington, CT 0811,
Emergency Communications Advisory Com-
mittee (ECAC): Frank Jusiosk), WIXA, 42
Saddlehack Hill Rd.. Bellingham, MA 02019
Michael Karp, AF2L, 83 Onvx PL, Matawan,
NI 07747;  Robert  losuweit, WAJIPZO,
Y Derwen Dr., Havertown, PA 19083; Fdward
W. Dunn, Jr., WANZW, 917 Mid South Dr.,
Raoxyitle, TN 27919; Bob Schmidt, * WSGHP,
S100 Press Dr., New COirleans, LA T0126;
Edward Cirthi, JIr., WBAIZF, 31280t Pine
Clayton Rd., King City, CA 939305 Dr. Allen
5. Letohn, KATM, PO, Box (98, Clancy, MT
39634; Ronald Mooreticld, WBIHLC, 6531 Le
Mans La.. Davton OH 43424; James Stanley,
WDOCTS, 649 Monroc Ave,, Evansvifle, 1N
47713, Wiiliam 1), Bemmicls, WOKL, 40
Rockwood v, Ottawa, kS astia?;  Dr,
AMichael Goldstein, VE3GEFN, 298 Warden
Ave,, Scarborough, ON Capada MIN 3A4,
Board liaisen is Jobhn O sullivan, WIHHR,
Whitney Rd., Columbia, €T 06237; and Ha.
liaison is Bob Halprin, K1XA, 225 Maire St
Newington, T 06111,

Publie  Relatfons  Advisory  Cumimittree
(PRAC): Dee Logan,» WHHEC, 7% Fairmont
Ter., Fairficld, CF 106432,  Stephen
Mendelsoha, WA2DHFE, 64 Maiden La., Little
Ferry, NI 07643; lohn [.. Rouse, KAIDBN,
2703 Bartlerr ba., Bowic, MDY 20715; Gray
Berry, W4MGO, 41 Ellsworth Dr., Ormond
Beach, F1 32074; Robert A, Scupp, WBSYY X,
A Marguwis D, NLEL, Albuquergue, NM
¥Y12%; 1. AL Doe Uinelin, Woa/AR), 10838
Willowbrook Dr., Cupertmo, (A 95014; John
H. Brown, WICKZ, 725 8Rth Ave., S.W.,
Oiyvmpia, WA 98502; James 1 Apsey, RBIA,
P, 0. Box 28, Sylvania, O 43560; Michele
Bartiets, ~NIAGD/, 209 Branch  Rd.,
Champaign, 1l 61820; Revnaids B, Davis,
KBGNE), 3437 Anaheim Dr., Lincoin, NE
AR306: Thomas H. 1. Atkins, VE3CDM, 55
Haveubrook Blvd.. Willowdale, ON Canada
M2 (A7, Board limson is Ntan Zak, K2SJO,
[3 Jennifer 1a., Part Chester, NY 105735 and
Hy. Naison is Andrew Tripp, 325 Main St.,
Newington, CT 06l 1L,

VHF Repeater Advisory Cammitter (VRACH:

Then-Secretary of State lor linois Alan J,
Dixan (right) presents Edmond A Metzqer,
WIPRN, ARRL Section Communications
Manager, ane of the new personalized license
piates authorized by the lllinois Genearal
Assembly. Since this photo was taken iast fall,
hoth men's tittes have changed! Ed Metzger is
the newly elected ARRL. director for the Central
Divislon and Afan Dixon 1s the newly elected
.8, senator from (llinois.

Lewis D, Calling, WIGXT, 1t Marshall Ter.,
Wavland, MA 0178; Chailes FHarrison,*
BAINMZ, MR OI79, Owster Bay, NY 771
Willem "Van™ Van Aller, R3C7Z, 7623 (id
Washington Rd., Woadbine, AMD 21797;
Chaties Durst, WAIWTX, 5508 Halimark
Rel., Durham, NC 2712 Eilene . Spiegel,
WASWDW, 2812 Pritchett, Irving, T3 75041;
Crordon Schlesinger, WAGLEBY, %364 Saxon
St San Biego, €A 92115, Clay Frienwald,
WICR, 3515 Ldelwood Dir., &.W., lucoma,
WA 9R4ud: lohn K. Weoks, Ir., RERT, 771
Andover Rd., Mansficld, OH 43907; Jack D.
rorbing, K% SB, 1416 Lakewood Dr., Fort
Wavne, IN 46X1Y: Whitman . Brown,
WBOCIX, I8 W, Flisworth Pl, Galden,
CO 80401 ; Ronald F. MacKay, YEIAIC, Box
18R, Carnwall, PEL Canada ¢ 0A 1110, Board
liaiseon is Frank Butler, W4RH, und Hag. liaison
is  Poter O'Dell, AERG, 225 Main 5t
Newingron, CT 06111,

VHE-UHE Advisory Commitiee (VUIAC): loo
Reisert, W1IR, 17 Mansfield Dr., Chelmsiord,
MA 01824: Richard T. Koadle, Jr., KIRIW,
Al Vanderbilt Phwy., Dix Hifls, MY 11746
Anthony . Bowza, WITINMUL P. 63 Box 169,
Orsville, PA 18942 Richaid M. fansson,
W4FAR, 1130 Willow Brook Tr., Maitland,
Fi. 32751 Roy |, Albright, WSEYB/NSRA,
t07 Rosemary, San Antonio, X 78227: Louis
N. Anciaux, WBANMT, P, (3, Box 82183, san
Diego, A 02038 Russell . Wicker,#
WAWDST, PO, Box 16347, Salt Lake City,
L'l R4l 1a; Ted B, Hartson, WARULG, 444
W. Halbert Rd., Battle Creeh, B 49007
Malvolm M. Bibby, GWINEY /WO, wip N
Lake Shore Dr., Mo, 2[C, Chicago, (1L aUaTI;
Clair ). Robinson, K@C), 3036 17ih A, 8.,
Minncapolis, MN S3317; 1 [eshe Weir,
VE3AIB, 42 Cobham Cres, Toronto, (N
Canada M4AA 1V6; Board lizison s lay A
Holladay., WeETl, <128 Jessen [¥r., la
Canada, CA 9ot and Ha. baison 15 Bernie
Cilassmever,  W9YKDR, 225 Mam %t
Newington, T a1,

MULTIPLE TRUSTEESHIPS
CLUB STATIONS DENIED

Mhe FCC hay dismissed RM-2767. filed by
Charles B, Bino, which sought a tormal change
in the Commission’s Rules to provide for
ingltiple trustesship tor Jub stations. The
Conmission said it fele that such an arrange-
ment would make accountability foar the «ta-
tions mne ditficudt for +ntorcement purposcs
than if the present rule remained in force. B8R

FOR



Correspondence

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

TAKE A NUMBER

i [ am writing this letter to correct a couple of
mis-statements made in the December Q8T
“Correspondenee’ column regarding letters
about proposed Extra class ssb sub-bands on
40 meters.

i am an Extra class amateur who. by choice,
aperates 10 pereent ew caclusively on 20 and
40 meters. Fhis choiee was made after vears of
ncreasing chaos and near savagery had been
found in the American phone bands. The
pracetulness, cooperation and mannerly con-
duct of cw aperators van osually be discerned
onty by themselves, as their easy, conversa-
tional, smouth code rans along at 30 to 40
words per minute, and secras a sirtually ineom-
prehensible blur ta many who would inquiring-
Iy tune across the bands.

Asone very much at home from 7000 to 7040
EH7, [ find WeWEQ’s comment of the bottom
28 kM of 40 nicters as “definntely D-E-A-D”
A unfortunaie one, revealing at least a sad
antenna, if not a defunct receiver. WILYA's
comment suggests “we all”’ would be much
happier if the praposed ssb sub-band would be
7000 to 28 kHz, This reveals the likelihood
of arr amateur with a Jdeath erip on his mike.
W2HXF questions that there is <snme incftable
vietue in the practice of cw. If you consider cw
communivation a form of art, and take pride in
its correct, guick application as a skill akin to
piana playing, then there certainly is virtue in
the practice of vw.

In ¢losing, 1 encaurage, entreat, admonish
all of hamdom to throw that switch to narrow
bandwidth and join the fine feilows o the fow
vid of 40, One will find, as | did after 27 vears,
that there still exists in ham radio that which
wis, and will atways be — but vou must he
vourageons, throw away vour mike and look
tor i, William F. Hiller, NTDM, Port
Angeles, Washington

il Regarding the 1077 MH7 “problem.’ here
v anather proposal. it retains the concept of
more 7 MHz phone space in return for es-
viusive cw at 10 MHz, 1n my view, this plan has
one significant advantage over the Ad Hog
Committee plan, 12 does not precipitate a new
class war; that is, CGeneral and Advanced cw
aperators vs. Extra ssb operators in 7075 to
TI00 kHy. The plan also allows alt elasses of
L1S. phane in the European phone band, 7060
ta 7100 kHz,

The plan was basically derived as follows:
The Ad Hoo Committee proposed an addi-
tional phone segment of 2075 to 7100 kHz.
Thus, the total spuce allocated to the phone
sepienits an 40 meters would then be 175 kHz,
which 15 58.3 percent of 40 meters. i the 58,3
pereent phene figure is tonnded ta 60 pereent,
we are feft with 40 percent ow space, Based on
this, the good segment (7000 ta 7100 kH2) and
the bhad szepment (2100 to TI0 kM2 are
allocated 60 percent phone and 20 percent ow,

tMembership Services Assistant

while preserving existing allocations among
license classes, Rounding is necessary and was
done upward for Navices and downward for
Extras.

My plan has rwo disadvantages. My pro-
posed  allocations  would  not it certain
restricted rigs such as the Heath HW-16 and
some of the Headgquarters-designed QRP rigs,
It also leaves phone aperators in other coun-
fries, notably Cagada, competing with 1.8,
phone operators.

Incidentally, sharing our goud and had por-
tions of bands niay be more necessary in the
foture where amateurs are required to share
bands  with  other  wervices, — R, M.
Archambeanlt, AAYGV, Kidder, Missouri
{Editor's Nnte: Mr, Archambeault’s letter included a
waphical representation of s band plan, which, un-
tortunately, could pot be reproduced in this walunim,
His plan can be deseribed. The d0-mieter band s di-
vided into five sections. Section one exiends from 7000
to 7080 KHy, and is a low-eid AT and Fosepment. Fxe
tra Class licenses would be prrnutted WOt 7050
kM, Adsanced and General class Hoeensees wonld be
permirted 7008 to 7050 kH, Novices and Technicians
would be permitted 7030 to 7050 KMy, ncidentatly,
there is another Novice sub-band mentioned later on,
Section twa extends from 7050 ta 7075 kH> and would
permit Al vowe and 35TV for Extra and Advanced
vlass lwemsees, Section three extends from 7075 1o
TS0 kHz, and would permit A and voice for Extra,
Advanced and General <lass licensecs. Section four ox-
tends from 7050 ro 3200 kHy, Like section two. it
would permit Al vouee and SSTY for Extra and Ad-
vanced class licensoes. Section five extends from 7200
te 7300 kH/ Lihe section one, f is Yar Al and B3
only, Extra class lieensees would be perpsitted 7200 (o
7300 kHy. Advaneed and General jicenseos would be
permitted 7200 to TR0 LHs. while Novives and
['cchnivians would be permitted 7200 to 7240 kH.,
Mr. Archambeanlt has pointed out that his proposal
for 7100t 7300 kH couid be flipped over s that
phone would acvupy 7200 to 7300 kH., althoieh he
feels that a grouping ot all phone allocations rogether
i nre desirable, |

NONCOMMERCIAL ONLY

1 The artivle **Organizing Amateur Com-
munications for Public Events™ in December
FORO ST contains exeellent guidefines and in-
cludes frouble areas to avoid, The author
averlooked one very immportant word of cau-
tion, however,

sSome overzeaious fofks in my area, though
well intentioned, will at times organise logal
hams tar events that doe not quatify as public
vvents, When I hear this happening on one of
our local repeaters | will break in to caution
against this participation in what might clearly
br a violation of Part 97.114 (¢). For example,
wolf  tournaments hy  professionals, Road
Rallies for cash prizes, and wvross~country
motoreyele races for monev are not public
events, Many such cvents are conducted by
promoters for protit with professional par-
ticipants, Obviously, if an event is large
enough, it van bv enhanced by pgood vom-
munication, However, concerning commercial
vignts, it would be e prodent ta withhold
the services of Amateur Radio and advise the
enfrepreneurs to soek commercial radio ser-
vices through their “vellow pages.” — Ron
Desautels, KQ6X, Canyon Countv, California

Conducted By Bruce H. Kampe,* WA1TPQI

A BUNCH AT BOXBOROUGH

11 just eecetved my General class Amateur
Radio license in the mail from Gettysbhurg, and
am reminded to say thanks for the goud
assistance of the Boston FCC office. There
must have been three or four hundred peaple
taking examinations at the ARRL New
Fneland convention last Octaber, This servige
of the Commission is appreciated -— the
statt worked long, hard and cheerfully, —
Arthur T, Thompson, KAJENP, Wellesiev,
Massachuselts

A NIGHT AT THE HEARING

£.1 There was an antenna case hearing on Oc-
toher 19, 1981}, before the Brookhaven, Long
[sland, Zoning Variance Board vconcerning
W2GZA 48-foot fieestanding tower, The
anteame of the hearing is still pending.

[ felt this hearing was of wreat importance to
all hams in Brookbaven and was Jisappointed
that ondy about 50 hams appeared. A busy man
like Harry Dannals, W2HD, found it im-
portant enough to attend the antenna hearing,
and among others, took the stand twice. His
action contradicts rumotrs that the ARRL
doesn’t fike to get involved, — Kurr Bittmana,
WRB2YVY. Centereach, New York

REAL PEOPLE

i1 veally liked Boh Halpzin's picce entitled
“Meaningful S0s”  (“Opcrating  News,"
November 19801 OST).

Real communication. to me, is more than
just the exchange of agreed-upon werds and
svmbals. Rather, it is a communication of vx-
perience, your experience, such that the other
person has that cxperience too.

Real communications isn't really all that
“far ant.”” Al it takes is a fittle imagination
and sensitivity, and a willingaess ta step
beyand the mechanica? type of exchange thar is
common in amateur contacts and in our daily
activity with peaple.

I remember vividly my O8C with a South
American amateur who told me about the dif-
ficulties of driving through molten lava in a
Jeep. [ remember a contact with a fellow on a
DX pedition to a rare island who was just dving
far some Austin Mexican food. These were
contacts where the people made themselves
available and shared a little of their lives.

Even the quickest, most minimal contact can
be satisfying, H you really extend greeting to
the other ham. he or she will hear it in your
voice, and will be as thrilled to work vou as vou
are to make the wcontact, This shows how
human communication is more than data,

There is some unknown slement we strive for
in our relations with peaple. It makes contacts
meaningful, and articles such as K1XA's re-
mind me of its importance, — Bennetr Z,
Kobb, NSAIF, Austin, Texas




Weashington Meaflbe::

Introducing The New Form 610

As [9BO drew to a close, the Comeission
refeased 2 new  edition of the amateur’s
(almast) all-purpose application form — the
Farm 610. The Commission will ror provess
atsateur applications submitted on the now ab-
solete Form 610 dated September 1977, Ap-
plications prust be wade using the new form
dated August 1950, Students of the Form &10
(ntherwise known as formaophiles) should find
the new form easier to work with,

0. What fypes of applications nust be made
un FCC Form 610, Form 640-4 and Form
6l0-87

A Amateurs must use the Form 610 for
renewal of their primary station and operator
licenses, modifications such as change of ad-
dress ar call sign, reinstatement of licenses that
have cxpired within the five-year prace period
and requests for new or upgrade license ex-
dininatian.

Club, military recreation and RACES sta-
tion license renewal or modification applica-
tions must be made on FCC Form 610-R, Alien
applications for reciproval operating permis-
stan 10 the TL.8. must be made on FCC Form
Glt-A,

{2 How dogs one go about the task of com-
pleting the form?

\. Cumplete Section §iF you’re applying either
tor a new or upgraded license, or renewal,
reinstatement or modification of vour present
ligense.

Item 1 - First, attach a photocopy (or the
original) of vour license and/or inferim permit.
I voniver fost the license o permit for it was
Jestroved), simplv explain the circumstances in
the space pravided in ltem I, The space to the
vight of ltem | is far the FOC examiner’s use
oy,

ftem 2 - U'his item specitios the purpose of
the application: new license, renewal, reinstate-
ment, vall sign change, name change, address
chanee, station location change or antenna
structure change (check 23 tn apply for a
shange in antenna height or lacation informa-
tion now un file with the Commission oniv if
vour answer Lo Item 9 witl he *yes™ for the
vhanged  <trocture). Simply check the ap-
prapriate box and any correspouding blanks
provided to the right of the ttem. For example,
It vou're applying {or a reinstatement of your
livense which expired 1 to 3 yeris ago, you
woilld check hox 2C and follow the corres-
ponding arrows fa fill in the applicable hoxes
FXPIRATHON DATE and [icense class.

Impeortant note concerning call signs -
Fhase 111 of the amateur call sign assignment
wyitem is o effect. Licensees who do not
slready hold a call sign reflecting their license
class may request @ call sign change. All call
signs are selected by the Commission and e
quests by amateurs for specific call signs will

*Assistant Manager. Membership Services
AHRL

sfMM v

not be horored, If you already hold a call sign
reflecting your license vlass, you are not cligible
for a call sign change unless you are changing
vour mailing address to a new call sign district.
All amatenrs have the option of keeping theis
present call sigis under all circumstances, cven
if moving to another <all sign (fistrict ar
upgrading to a higher-vlass license. The Com-
mission will not change vour call sign unless
vou request it and are eligible for a change,
Once the vhange is made, however, vour
previous call sign cannot be reinstated. Details
on Phase 111 of the call sign assignment system
van be found in “*Happenings™ in February
1980 QST

Conducted By Richard K. Paim.* K1CE

Itern 3 — L.ist your call sign 1f vou hold one.

Item 4 — Gidve your operator class and, if ap-
plicable, your aperator class listed on vour in-
terim permit.

Item $ — Enter your name and any suffix
such as Ir., or 11l. Remember that vour name
must agree with your signature in {tem 17,

ltem 6 — Ciive vour birthdate in the farm
12-25-33,

ftem 7 — Ciive vour cerrent mailing address.,
Remember that the address must be in the U.S.
orits territories. A postal box, RFD number oy
General Delivery 1s sutficient. Keep in mind
that you will be responsible for all FCC mail
sedt to that address.

Frdarat Communicapons ConiesEn fiir Approved
0 a W HOARDZZ T (HOTE
Caltvaburg., Pa 17375 :
APPLICATION FOR AMATEUR RADIY STATION AND/OR OPERATOR LICENSE
SECTION | __ECE MSE ONLY (Ferpaner's Repart
M. f you held a valid license andfor in- | ELEMFNT 14, 1H i | : 3 14 [ ECH
terim permit, attach the original i, Tt T T
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DATE GF EXAM fmontis, day, vear)
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M T 5 #
; cr ol

FUG LxAMINER
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1 i

1
|

2. Check orie or more items, It you are applying for an examination, also compiete Sactlon It on the re\rer-s:Tl-lhis fl:;rm. Al

ilcerses are issued for & 3 year term,
2510 RENEW LICENSE N0 OTHER CHANGES a3 EXPIBA TGN DATE ¢ moath, dov, year)
2B 1 REINSTATE OPFRATOR LIGENSE EXPIRED LESY THAN | YEAR—p l
2T 0 REINSTATE GPERATOR LICENSE FXPIRED 1 105 v ARS ] TR R B B v cheried 200, 200 o 2ET1 '
.:l'-? il E.XAMINATlKi)I*f FOR NEW l,lf,'-iN-‘-lf + O NOVICE i AOVANCED
(B 1 EXAMINATION TO UPGHADE OFERATOR GLASE 10 el 01 TECHMICIAN
SF 0 GHANGE CALL SIGN (be suie you are ehigible—ses mstruction 28§ 1 GENERAL MERTRA
Hio 11 CHANGE NAME Igive termer name) »| FORMER LAST NAME TUEFTE
LT CHANGE MAILING ADDRESS . ~
A MGE STATION LOCATION FORMER FIRST NAME 2 INITIA
sl HAMGE ANTENNE STRLGTURE

) SN Fof you cheched 200 above, theg 12zms 4 and 41,

T CUHRENT FIRST NAME T | LAST nair

4B I spplicatle_na intom Fermil

ATE GF FHTH

Wb |6
LR rmonth, day, vearf

Ll

ARENT MAILING AHDAESE

f oy
mber & Streal

Humber and Strast of other mdiealtion o1 lacalion

® CRBENT STASION VOCATION [ Do it ase & 1203 Fer o, FFLS P, it freneest Deliverv. See Inttrpenon B
ity

‘ Srate Tl Cade

! slate

/

Tunmayt I8 Swcnon 4768 of the Uommieina’s Bujea),

. I8 Uy Antevan utrcture (1) aver 60,1 meters (00 feat) abuve wround level ot id) lest Lthan & | kilometers {45 miles) tmm the nearest airport

0 TES i

NO 4
10 Wenld & Commission graat of yoiie sppiieation be x major wetion s defined by Seetion L1305 of the Carmmisaion’s Ruies? See instraetian 10 for
wplanation. LF yod answor yos, sunmit the statemant as teqaired by Seetinn 11311

Lt PR Ny

11, Do yuit have any sther kmater radin application on file wirh the Canima3wis that haz net heen seted ppont € pes, zpswer itoms L2 and L8,

1 ¥ED 11 Nt

|1 PURBOSE OF GTHER ABPLICATION

| iE

UATE SUSMITTED (manth, day, vear)

14 Have yor failod 2n amatenr exarmnation within the tast 30 dags? If e anwwer wems [4 2nd 16

| I (S J—

o YES 3]

15 CLASS OF EXAMINATION

T os
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P § , that | wane any clam o the uss of anv panicular iequancy or al e ether as sgaine? s raguiaiory oowsr
< 1he Unitadt Slalas becauss of e pheviouk use of fw 3ame whelhar by license or clterwise: and that e S1aton K be (eansed will D (ABSesDie ta

WILLFUL FALSE STATEMENTS MATE ON THIS FORM OR
ATTACHMENTS ARE FUNISHABLE BY FINE AND M-
PRISONMENT. U.5. CODE YITLE 18, SECTION 1001

17, SIGNATURE OF APPLIGANT ( must match item 3] | 18 UATE

{Over)

F{ Ferm s10
Augur 1560




ftem 8 — Give your current station location
(it may be different than that of your mailing
uddress in item 7). The station location address
must be & specific geographical location, #of a
bax number. This address must also be within
the U.S., American Samoa, Baker Island, Can-
ton Isiand, Enderbury Island, Guam, Howland
island, Jlarvis Island, Johostaon  lsland,
Kingman Reef, Kure Island, Midway lsland,
Navassa Island, MNorthern Mariana Island,
Paimyra Island, Peafe Island, Puerto Rico,
Yirgin lsland, Wake Island and Wilkes [sland.
Anyother location is not within FCC jurisdic-
fton,

[tem 9 — Maost amateurs will check **no™ o
this antenna-structure yuestion. Far a poad
review of antenna restrictions see *Washington
Mailbox™ in Octaber 1980 QST Check *tyes”
it your antenna stracture is over 200 feet above
ground level or is less than 3.8 miles from the
nearest airport, and sabmit the reguired Form
714 with-your application.

ftem 10 — Most amateurs will check “no”
to this major action guoestion. A “*major ag-
fion® is defined in the rules as (a) a new anten-
nd or strgcture, or an increase in height of an

existing structure by more than 10%, which
results inr a final height of over 300 feet, (b}
facitities which are to be located in an officially
designated wilderness area, wildlife prescrve
area or a nationally recogtized scenic and
recreational area, or facilities which will atfect
sites significant in American History and (¢)
construction which involves extensive changes
in surface features, 1f the answer to ftem 10 is
Yyes,” vou must submit the reguired Eo-
vironmental [mpact Narrative  Statement
(EINS) along with your application.

[tems 11, [2 and 13 — If you have any other
Amateur Radio application on file with the
Commissian that has ot been acted upon {a
renewal, for cxample), answer “‘yes>” Enter
the purpasc ol the other application in [tom 12
and the date it was filed in ltem (3.

{tem 14 — if you've failed an amateur exam
within the fast 30 days, answer “yes’ and give
the class of license vxam in ltem 1§ and the date
af the exam in Hem 16, if the answer to Jtem 14
is “no™* simply disregard items 15 and 16.

ltem 17 — Sign the application certifying
that your statements are true, complete and
correct ta the best of your knowledge, {Jate the

[ o SECTION 11 EXAMINATION REQUEST l
i SECTION 11-A Ta he plated oply by a voluntpsr axaminer raquesting a Noviea Class .
i 1 AOLUNTEER EXAMINER'S NAME: )

i FIRST MIDDLE INITIAL | LAST ] SUFFIX {Jr, S ete.)

H

! ' ELEMENT 2 EXAMINATION PAPERS WILL BE. 2 VOLUNTERR EXAMINER'S MAILING ADDRESS !
i SENT TO YOU AT THIS ADDRESS, IT MUST NUMBER STREET |
E AGREE WITH YOUR LICENSE MAILING AD. ¢
; DRESS. -> |
i l 2084 STATE P COnE

E 3 DPERATOR GLASS €1 GENERAL LI ADVANCED (1 __AMSTEUR EXTRA |
! 4. CaLl, SIGN %. EXPIRATION DATE

& IF YOU BAVE &N APPLIGATION PENDING FOR YOUR LIGENSE. GIVE FILING PATE: I

7OIF YOU HOLD A VALID INTERIM PEHMIT, ATTACH A PHOTOGOPY H

CERTIFICATION

I Cermv That

whild, in-law ', itep
2 (am atlenst 18 vaars of age.

{CHECK QNE)

tach

1 am unrelated o the applicant, ile. nat 4 speuse, pamm chitd, stepchild, siater. bothar, aunt. uncle, nlecs, rephaw. grandparent. grand- 5
1)

|11 hava examined tha applicant within the past 10 days ang hefths has pagawd the 5 word par minuta telegraphy examination,
01 | have not examined the applicant sines hesshe claims telagraphy test credit THa original FUT Form B4, Cada Tredit Gerificate, la at- H

T { have not sxamined e applicant since haishe t!a'vrm
b, @xpiration dale, and ¢

¥ SIGNATURE (must malgh Hem 1 1|

et oradit

v atachad ghving tha hoanse num-

9 OATE EIQNED

2t an FCC ion point,

Saction I\-B Compiete only if you are requesting an axamination for T ian, y

i = 1 Ad

, or Amateur Extra Class N

F tien

Examinations {or athar than novice class operator are administerad by the FCC fald offices in mator ciligs A prior appoint-
ment 13 somalimes necessary. Heter to the instrurtions and examination schadule bulletin FO-22 before completing this sec-

Ui FEQUEST AN EXAMINATION APPOINTMENT iN,

CITY STATE

retracted disability, and are

SEGTION II-C To be campleted enly by ynur physlman it vou ‘gannot travel to an FGC sxamination point because of a
at sorie ofher lacatinn,

1. LOCATION OF NEAREST FCO FXAMENAT!ON POINT
Site 4

STATE

2. BHIEFLY DESC

WrY THE APBLICANT CANNOT TRAVEL T5 AN EXAMINATION POINT

3. PHYSICIAN'S NAME

| 4 PHYSICIAN'S TELEPHONE NUMBER

5. PHYSICIANS ADDHESS
NUMBER & STREET cImY

STATE AP COnE

CERTIFICATION

hminar qnable to travel ta o G examination point,

| cartity that | have gxamined the applicant within the last 30 days and becauss of the protracted disabilily described above, have found

6 PHYSICIAN'S SIGNATURE

[ 7 DATE SIGNED

FSG Form 510 ;
August 1980 ;

application in item 18,

(). What does Secrion 1 deal with and how is if
completed?

AL Section 1l deals specificafly with reyuests
for amateur examinations.

Section 1I-A s to be completed onfy by a
volunteer examiner reguesting the written por-
tion of the Novice class ¢xam. The volunteer
examiner gives his o her name, operator class,
information ont whether or nof ke or she has an
application pending action with the FCC, call
sign, license expiration date and an address
that must agree with the mailing address, If the
volunteer examiner holds 4 valid interim per-
mit, a photovopy must be attached to the ap-
plication. The volunteer examiner certifies his
or her eligibility as a volunteer examiner under
the rules and the conditions under which the
applicant received credit for the code exam
feither by passing the exam or by hoiding a
valid FCC Form 845, Code Credit Cortificate).
If the applicant holds the Form 845, it must be
attached to the application. The volunteer ex-
aminer signs and dates the application.

0. And how about Section 11-8?

A, Section 11-B is to be completed by an appli-
cagt requesting an examination for Technician,
General, Advanced or Amateur Extra class
Hicensing at an FCC ¢xamination point. Yuou
should contact the FUC office nearest you for
exam  schedules, addresses and telephone
nuembers. 1f a prior appointment is necessary,
send your completed application to the FOC
office that will be conducting the exam. he of-
fice will in turn notify you of where and when
to report for the exam. A word of cantion: Da
not sead your application for a field office ex-
armination ta the Gettvshurg FCC office.

TE a prior appointment S Not necessary,
simply being your completed application with
you to the exam point when you appear tor the
exarination,

. What is the purpose of Section H-C?

AL Section 11-C is to be completed by a physi-
cian ia the event that vou cannot travel to an
FCC exam point because of a protracted
disability, In cases such as this, the FCC will
sither send one of thelr examiners or appoint
an examiner to conduct the examination at a
location convenient fa vou {probably vour
home). The completed application should he
mailed to the nearest FCC field nffice.

Q. Is there anything eise | should keep in mind
whent filing the Form 6i0?

A Yew: All applications except requests for ex-
aminations by FCC field oftice examiners must
be sent ta: FCC, Box (020, Gettvshurg, PA
17325, There are no fees for filing applications.
The Form &14, 610-A and 610-B are available
from FCC olfices or ARRL Headguarters, 235
Main St., Newington, CT 06111,

Q. How do § inguire abour my pending ap-
plication?

A, [f you have not received a response from
the FCC concerning vour application within 90
days, write to the Gettyshurg FCC office (ad-
dress  abave).  Include in your letter a
photocopy of your application, or the follow-
ing information: name and address, birthdate,
present call sign and class of license, Jate of ap-
plication, volunteer cxaminer’s name (if
Novice exam) and Field Office location (if FCC
supervised cxam). [T I
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The British Columbia Amateur Radio Instructors

For uver bwo years now, dmateurs across
Cunada have heen concerned with the high
fatlure rate on the theory portion af the revised
DOC gxaminations. Here's a story about a
yroup of fellows in Brtish Columbia who
jooked at the problem and decided to salve it,
it started back in November 1979, when
some Amateur Radio instructors from the
surrey, Maple Ridge, Burnaby and Vancouver
Amateur Radie clubs met at a lacal swap meet
and pondered reasous for the peor showing on
a resent DOC exam. Lou Beaebien, VETCGE,
who supplied the information for this article,
recalled, T was the most inexperienced -
stenictor. ) thought it had been iy fault.”” Lou
guickly learned that even experienced instruc-
tors were having problems, A decision was
made to have a mecting at Lou’s house the very
negt Saturday to see what could be done,
That week, all Amateur Kadio istructors
ving within a2 bundred miles of Vancouver
were contacted, Willingly, rhey gave up their
Saturday morning. At the weeling, the first
thing the wroup noticed was that no one was
using their radios o discuss training or review
exams. That would he changed immediately.
The wroup arranged for Wally Garrett,
VETCIT, who controlled the Tuesday night
Rritish Columbia Net, to give the new group
suome  publicity and vendiet an vn-the-air
debricting session oo the recent DOC exam,
[hat l'uesday. the B.C, Net was alive with
ham friends, all atfering encouragement to the
new group, Many who checked in took a crack
at formulating answers for the guaestions on the
recent exam, The evening was 4 huge success.
Hest of all, because of the puoblicity, many
students who-were still waiting for the results
wf their #xams had heen listening in. They
ragerly compared their own answers with those
offered on the air. Even thase who now knew
thev had faifed badly were encouraged, know-
ing that there were people out there ready to

CRRL MEMBERSHIP AND THE
BECENT MAILING

CRRL, The Canadian Radio Relay League, ninains
the largest amateur organization i Canada, As of
October 31, 1980, CRRL membership was 5339, This
will be changmg greatly as a result af the revent CRRL
ipembership maiting. Dueing the first two weeks of
Decemnber 1980, return envelopes were arriving at Box
09, London, Ontario, at the rate of about 100 a day,

Some of these were renewals, of course, but the
magority were new mermberships, Along with com-
pleted application torms and cheques were many lei-
ters cxprossing enthusiastic support for CRRL, s
positive attitude, its many aew projects, and its work
ut carrying an tn Canada the traditions and services of
the Leagoe,

*163 Meridene Crescent West, London, ON
N&5X 1G3
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help thert Jearn, and cven show them how to
formulate 4 good answer.

The group, which came to be known as
BCARLI, the British Columbia Amateur Radio
Instructors, met again and again, both o the
air and in person, Verv quickly, the problem of
4 yood traiving manual came up, ARRL boaks
were excellent, hut difficult to use bevause the
level and, in some cases, the sequence, were
wromg for the Canadian oxams, Besides, the
regulations were  different.  The  currently
available Canadian manuvals scemed to be
written i such a complicated way thar they
were hard for instructors and students to nse,

One member of BCARL, Ralph Fharsky,
VE7BTG, had been thinking of producing a
new manual. With his fvaching experience, an
cuginecring background and # free-flowing
writing stvle, Raiph was a natural, Several
chapters had been completed, Thevy were
brought in for evaluation. t was the bhest
matertal the group had encountered! The text
was easy to understand -~ even entertaining at
times! The diagrams were vlear and up-to-date.
Ralph used conventional current flow to ex-
plain what was going on. It was ““‘just follow
the arrows!™

Ralph subsequently completed and pube
lished his book. Last year it was offered to
CRRL, and # has since been adopted as the
CRRL training manual. But the group took
many other initiatives. It enlisted the. help of
British Colurabta Amateur Radio clubs ta start
a certificate program. BCARI provided cer-
tificates to individual clubs for use with their
own Amatedr Radio courses, These certificates
have vome to be greatly valued, and ar many
clubs they are presented with ennsiderable
ceremeny, [t has beeome @ way of welcoming
new amateurs into the ranks.

Late fast year BCARI members belonging to
the Burnaby Amateur Radio Club prepared a

Some people tock the opportunity 1o ask sume very
basic questions about CRRL. Yes, i vou are an
ARRL member, and vou live in Canada, you are
aatomnaticatly a rember of CRRL. CRRL functions as
an independent organization in matters that concern
Canadian Amateur Radio, bur s also, still, the
Canadian Division of the League, That means that if
you are 3 CRRL member, you are also automatcally a
member of ARRL. There are ditferent ways of think-
ing about it, but it 2l adds up (o the same thing,

One question that many people asked was, *Why
did evervone teevive the snailing ~ wwen paid-up
ARRLCRRIL members?* The answer is that iz was
cheapest to do it this way, The cost of using a com-
puter to cull out names and addresses of over 5000
League members from the pames and addresses of
aver 20,000 Canadian amateurs on the DOC-supplied
rmading list would have heen prohibitive, To those of
vau who are pand-up ARRL-CRRL members, mailing
organizess say, **Tharks for your support, We hope

wi of 600 study questions that any student
should be able to handle before attempting a
DOC examination. These Juestions vame from
vartous BCARI instructors, the revised DOC
examinations, the ARRL Technician - Generaf
C and A Book, the Zharsky CRRL Canadian
Amateur Radio Licencing Manual and the
CARF Study Guide. These questions bave
proved so helpful to students that CRRL and
the Burnaby ARC bave made an inttial printing
of several hundred copies inbooklet form, for
sale and distribution across Canada,

Also late last year, BCARI members ot the
Burnahy club set up & special avcelerated class
tur students who had tried the DOC vxams but
failed. Using the Zbarsky book, the study ques-
tions and ideas worked out hy BCARI
members, the students reaily started to get their
tickets, By the end of 1980, 90% ol those who
had tried the theory were passing — with an
average mark of 86%. Now an advanced class
has bheen formed, with 40 students cnralled.
Each Monday evening, on 3.750 MHz, the ad-
vanced  students  regeive  their  homework
assignments, Juestions are transmitted on ow
at 13 to 17 wpin, and atterwards they are
repeated on voice, Not anly the theory but the
code speed is improving!

Members of BCARI now find that amateurs
all over western Canada are listening in. The
homework questions, ihe post mortems an the
latest DOC examinations. and other on-the-air
activities have become a great help tor
amateurs hving in 12mote arcas, where there s
no b to ofter ap Amateur Radio course and,
perhaps, nei even other amateurs nearby to
otfer encouragement. And the rsudts of the
work of BCARI are really starting to show,
Several clubs i the greater Vancouver aiea
have expericnced growth rates of aver 500%, {t
alt shows what can be done when a group of
arateurs think positively about salving 2 prob-
lem,

that the mailing was i value to you as 4 source of in-
tormation, and that perhaps you were able to pass
along the matenal to a friend, perbaps sumeone study-
g for his ar her ticket, someons whase name and ad-
dress we would not have had.”

NEW APPOINTMENTS

Congratuiations o new  Asistant  Director  Gil
Frederick., VE4AG and new Public Information Assis-
tant John Gowron, VE4ADS, who received their cer-
titicates of appointment from CRRL President Mitch
Pawell, VEIOT, Juring Mitch’s iecont visit to
Winnipeg ARC,

CORRECTION

The correct date for the third writing of DOC examina-
tions is June 17, not June 15 as ariginally reported in
December 1980 **Canadian NewsFrones.” faRT"]




The New Frontier

The World Above 1 Gig

Conducted By Bob Atkins,* KAIGT

A Practical Dish Feed for the Higher Microwave Bands

This month 1 would like to describe a
waveltde dish teed developed by GAALN, It
i+ adaptable tor use on any band where ree-
tangular waveglide v used, but is likely to be
bt muost use on the 10-GH? and 24-GiHs bands.,
This teed was originally designad for use with
clishes having an f7D ratio of 9.25 to 0.3, Such
dishes are often the ones found on the surplus
market and are difficult to illuminate efficient-
ly using pviamidal horn-tvpe feeds, Although
this feed is designed tor semewhat smaller £/1)
ratios, GIW DG reports good resulis at 24 GHz
using & 0,35 £/D dish and | have had success at
10 GH 2 with a sinmrilar 0,33 F/D dish, The Foeal
length fand henee £/D ratiopof a parabolic dish
can he caiculated from sts diameter and depth
using the relationship

Fig. 1 — #grabolic dish parameters.
i = DMBe (see text),

BANDWIDTH, SIGNAL-TO-NOISE
RATIOS AND SENSITIVITY

in the Moversber and December “New Frontier"
volimns | wade refereive (o the improviesnent that van
b ade 10 received signal-to-noise ratio by reducing
the recetver bandwidth, and how 1o caleulate that
tufio. | should make it ¢lear that the signal-to-noise
vatio reterred ro is that prosent at the final-detector
stiee at the reeeiver, John Grebenkemper, KAIBLO,
has peinted ont, guite correctly, that the SNRewvs.-
handwidrh refationship docs nor hold For the eurpit
i ail tmodemoduiator operating annye s threshoid,

*oio ARRL, 225 Main St.. Newingtor, CT 06111

t6e

where tis the focal length, D s the dish
diameter and ¢ is the depth ot the dish as de-
fined in Fig. 1. This formula may be useful in
rapidly estimating the 7D aatio of " dishes
found for sale at flea warkets, cte. Dishes with
an {702 ratio of less than 0.25 are difficult to il-
luminate cfficiently with vasily constructed
feeds, The feed described here will certaioly
rive wood results with dishes ot /D ratio .23
ty .33 and is probably worth trying with
dishes outside of this 1ange, sinee (b is so easily
constriscted.

Big. 2 shows the construction of the G4ALN
feed. Sints are filed in the broad faces of a
squared-off picee of rectangular waveguide, as
shown at A in Fig, 2. The slots are 472 long and
4/ deep at the intended frequency of use (4 is
the free-space wavelength), For example, at
[0.368 GHe, where 1 = 28,92 mm, the slots
would be 14,96 mm long by 1.45 mm deep. A
A-diameter dise is then soidered symmetrically
iu the end of the waveguide as shawn at B in
Fig. 2, taking care not to allow sulder or flux to
zef inside the waveguide or the slots, The dise
niay be made of thin (around 030 in.) hrass or
copper sheet. The feed is now completed and is
ready ta be instatled through the conter of the
dish ay shown at C in Fig. 2. The method of
securing the feed in this position is for the in-
dividual 1o Jdetermine! ‘The exact position of
the ferd for optimum gain showid be found ex-
perimentally using a weak signal, starting with
the dis¢ at the calculated focal point of the dish
and sliding it backward and forward tor inaxi-
mam feesived signat strength, The feed can
then e secired in this position.

One final point 1o note. When the slots {i.c.
the hroay faces of the wavegdided are in the
vertical plane the radiation from the dish
herirontally polarized.

In contrast o a ¢w or ssbhosysiern where the outpist
SNR of the tinal deteetar is thy sanic as its inpug SNR,
the curtpur SNE ot an B demodulator depends not
centy o the input SNE but also on the deviation of the
reveived signal, Foroan ta demedulator the output
SNR actually impioves with inereasing Jesiation of
the received signal (thus reguiring a wider recoiver
bandwidth) a5 Ione as the SMR at the input of the
demoduiator 1 abave its opeeating threshokd (tvpicaily
+ LB, For more information on this subject see
Wavne Greaves' anticle in August 1980 (IS, page 20

Whether ar it this SNRharmdwidth trade-otf s of
use to the amatour depends on the goal of the conm-
munication system being used, 11 we wish to have a
system wapable of detecting and extracting, informa-
tion from the weakest passible signal, and therefere be
capable of working the longest paths, 1hen the receiver
system1 must have the nariowest possible bandwidih

(A)

{0ISG)
— R

(C)

Fig. 2 —— Gonstruction of G4ALN feed. Note
that the siza of the disc {A} relative 1o the broad
fate of the wave guide is exaggerated for clari-
ty. In fact, the broad tace of the-waveguide is
cigse to A-wide itself far the waveguides nor-
mally used at 10 GHz and 24 GHz (WHR-90 and
WR-42. respectively),

voisistent with the messaue bandwidth of the signal
peing reeeived. In rthis respeet the preterred modula-
tion systeins are o, ssh, nbtm and whim, in that
wider.

If on the other hand we wisi to have a system
vapable af producing the best poswble ongput SNR,
and sipnals zre expocted (n be ressorably strong, then
widebam) fr will he the best choice for the modula-
tion system. The maxmmum ontput SNR wilt he
avhieved when the tegeiver bandwndth (and transnuit-
el signal deviation) is widened to the point that the
SNR at the input of the fm Jdemadulatar fulls ro just
whove iy operating threshald, One application of stich
A wystern might be to provide “saow®'-free ATV pic-
tures or a high-reliability data transinission link ower
shart distances.

I hope that this vlears up any confusion that may
have afisen over this fopiv, ot




Coming Conventions Strays

February 7-8
Florida State, Miami

March 21-22

North Carolina State, Charloite
Aprif 11-12

Missouri State, Kansas City

April 25-26

Mississippi State, Jackson

April 25-26

West Indies Section, Dorado, PR
May 15-16

Atlantic Division/New York State, Rochester
May 15-17

Pacific Division, Fresno, California

May 16-17
Southeastern Division, Birmingham, Alabama

June 5-7
MNorthwestern Division, Seaside, Oregon

June 20-21
Cieorgia State, Atlania

July 24-26
West Guif Division, Ollahoma City

ARRL NATIONAL CONVENTIONS

March 13-15, 1981
Orlando, Floridz

July 23-25, 1982
Cedar Rapids, Towa

QOctober 7-9, 1983
Houston, Texas

rlamiest Galendar

[Note: Sponsars of large ham gatherings should
check with League headquarters for an-advisory
on possible date cantlicts betore contracting for
mesting space. Dates may be recorded at ARRL
hq. for up to two years in advance.]

Colorado: The Cirand Muesa Repeater Society will
sponsor the seromd annual indoor Western Slope
Swaplest on Suturday, Mareh 7, from [0 to 4, at the
Lingoin Park Barn, t2th and Gunrmsan, Grand Junc-
tion. Adnussion is free. Swapfost 1ables are §4 10 ad-
vanes. Attractions will inelude commuruial exhibitors,
flea market, an auction and prizes. Talk-in on 22/82.
For turther mmfo send s.as.¢. to Larry Brooks,
WHOECY, 2188 Bunting Ave,, Grand lunction, €0
RIS01 ar call 303-434-5n013,

*Florida: 1he Treasure Coast Hamfest s February
21 and 22 at the Vera Beach Commumity <enter.
Many prizes. QCWA funcheon, Admission 3 per
familv in advance, 54 at the door. Talk-in on 1373,
34,94, 04764 and 52 simplex. Yoy info write . O, Box
308%, Beach Sration, Vero Beach, FL 32960,

Ninois: The Sterling-Rack Falls ARS will spansor
Hamiest-81 at the Sterling High School Ficld Hause
on Sunday, March 8, Advance tickets 32, $2.50 at the
door. Large indoor flea market is restricted 1o radie
and clevironic trems only, Tables available for $35 com-
merenal and $3 others, Doors open &t 7:30, Plenty of
free parking, mdudmg arcad to acenmmodate campers
dnd mobile trailers. Flenty of foad amd many prizes,
bar advance tickets and tahles, write Sue Poters,
KAYGNR, 511 8th Ave., Sterling, il alos], Make
vhecks pavabie to Sterling-Rock Falls ARYS, and please
enclose s.as.e. Talk in on 52 and WROAER 237K,

Indiana: The LaPorte ARC™ Winter Hamiest is
Sunday. February 22, on the main floor of the

LaForte Civie Auditorium. Plenty of room and goed
tood, Tickets $2.50 at the gate, $2 in advance, Tables
$1. Tulkein on 61761 and 52 simplex. For more info,
wiite LFAKC, Box 30, Lalorte, IN 4350,

*lowa: The Dasenport RAC iUth annval hamfest is
set tor March [ ai the Davenport Masonic Tempic, 7th
Srreet and Brady (Hwy, 81, from 8 to 4, Tickets $2 in
advadicr, %3 dt the donr. Tables are $4 cach, with a §2
vharge  tor electrcal  hook-up, Horel  discolngs
available, Big pre-hamtest banquet Saturday night,
with goest speaker Midwest Division thrector Paul
Criaucr. WAFIR, and ARKL SCM, Banquet tickets $38.
Paid reservations must be i by Februasy 18 Talk-in
un 2888 and 52 sunplex. For advanue ticher, dinner
und table reservations.  write Dave  Johannsen,
WEGEFBP. 2131 Myrtle, Davenport, 1A 32804,

hentucky: The annual Glasgow Swapiest will 1ake
tlace an Saturday, February 2%, from 8 to § (Central

*ARRI Hamtfes

[ ~F. T & | == R

time), at the Glasgow Fiea Market Building, located
two miles south of Glasgow on Highway 31k, spos-
sored by the Mammoth Cave ARC, Large heated
building with plenty of free parking. One tres space
with table and chair provided for cach exhibitor, addis
tional spaces $3 each, Prizes, free coffec. Admission
%2, Talk-n on 34794, Additional infu Ffrom WAZJZ0,
121 Adairiand Cr., €ilasgow, RY 42141,

Michigan: The Livonia ARC preseats its 11th an-
riual Swap 'n shop on Sunday, February 22, from §to
4, at Churchill High Schaol, Livoma, Plenty of tables,
prives, eetreshments and frec parkie. Keserved table
space [12-foot minimum) available, Talk-in on 52
simplex. For further info, aend s.a. 5.0, 44 % 9) to Nell
Caftin, WARGWL, Livonia ARC, P, O, Box 2111,
Fivonm, M 4K] 50,

Ohbio: The Mansficld Mid-Winter Hamizst/ Auction
will be held Sutday, February 15, at the Richland
County Parpiounds, Manstield, Prizes, auction, flea
market. Large heated building, Doors upen at 8 A.M
Tickets $1.50 in advance, 32 at door. Talk-in on
34/94, For additional info, advance tickets or tahles,
semd  saase. to Harry  Frictchen, KsHE, 120
Homewood Rd., Mansfield, OH 4906, ¥el
4149.529. 2801,

*Ohio: The Cuvahopa Falls AKC's 27th annual
Electronic Egquipment Auction and Flea Market will
be held Suaday, February 22, at North High School,
Akron, trom 8:30 o 4, Tickets $2.50 at doar, 32 in ad-
vance, Bring your own tables, or some available for 52
cavh, Refreshments and prizes. Lots of free parking.
Basy access o1 Tallmadge Avenue oft ramp, Norh
Expressway (Rte. 8). Caonmnections to major interstates
and Crhio Turnpike, Talk-in on 4764, Breraily from
CFARC, P (), Box 6, Covahoga Falls, OH 44222 or
phone KEISL at 216-923-3830,

Virginia: The Vienna Wireless Sociery will kold iy
annual Winterfest on Sunday, February 20, at the
Vienna Communitv Center. Park Street, Vienna,
Doors open ac § ALM.

West Virginia: The Platcau ARA will hold its third
anfual hamtest on Sumday, Fehruoary 15, at the
Memorial Binlding i Favettevidle. Doors open at
ALML Admisston $2.50, children trer, Flea market
rahles 52 All  arivines  ndoars. Hoet  foad,
tefreshments, Free parking available. Activibes melude
ARRL  displays, forums, «xhibits, prices, and
wamen’'s programs. Talk-in on 1979 or 32 simpley,
For mare info, contact Bill Wilsan, WARYTM, 02
Central Ave., Apt. 2, Oak Hill, WY 259010, or Tel.
304.46%.9910 or 574-1 176,

Wisconsin: The Wild Rivers ARC wil hold a mid-
winter swaptest on Sunday, February 22, from 10ito 3,
at the Minong Village Hall, Monong. Admission is $1,
tables are frec. Talk-in on 28/88 and 52 simplex. Far
information, contact Roger Dochr, WODLY, Rte, 5,
Box 4352, Hayward, WI 54843, -

NOW HE KNOWS

I”1 Now that we all know who shot [,R., wt van learn
who helped spread word of the momentous news, As
reported in the Hartford (Connecticuty Courant, Paui
Shafer, KAICMP, ot Bloomtield, Connecticut, heard
4 call on Mh-meter ssb trom a Sputh African station,
~54RN, pleading tor the tong-awaited picce of lnfor-
mation, at 230 A.M, the night the cpisode of
“Dallas” appeared wan network TV, The paper
reported that Shater “‘couldn’t care less wha shot
LR, and had to radio other operators to Hind out.'”
At 1130 that morning, Shater heard a sinufar plea on
I0-meter ssh from YAZBA, who is stationed with the
Air Force in Bitburg, West Crermany, This time he
knew the answer,

It took Bill Bloss, NSDED, ot 5t. Fetersburg,
Florida, only 30 minutes to “deface™ his new
ARRL flag license plate. “It was just what |
have been waiting for to display my call sign
on,"” he writes.

VIRINGS COMMEMORATION

LI The Runestone Radie Club of Alexandria, Min-
nesela. is planning a speciai-events aperation from
Alandria, Virginia, doring a 12-hour period on
Eehruary 24, Anyone contacting WASVYM on the bt
bands can abtain a special QS1. card commemorating
the discovery of America hy Vikings in 1363 by
sending their QNL card 1o Hareld ¢, Josephs,
WEBIDDX, 1600 lefferson 8%, Alexandria, MN
56318, Retarn postage will b paid,

¢ EORGE, WASHINGTON’S
BIRTHDAY OPERATION

L3 Commemorative (ISLs are. avatiable to amateurs
who work WIWMO/T on 28,610, 21,425, 14.298 and
19580 MM an Fehroary 16 Berween 1700 and 24002,
The  wpectal  vperation,  whih  commemaorates
Washinglon’s hirthday, will take place at the town of
Ceorge, Washington, Seiet an s.aos.e. (o bBuGene Bye,
WIWMO, 18 [ S1., NE, Lphrata, WA Y8523,

QST congratulates , . .

i1 Allen 1, Wiant, WRIENC), of Adamswvilie, Rhode
Island, who was clected recentiv to ehe  state
tegislature.

11 Bl Raser, W2Z1, of {rentan, New Jersey, rectpient
vt the Raldio Club of America 1980 Ralph Batcher
hemorial Award for presetying radio hivtory. A direc.
tar of the ARRI, Atlantie Division from 1946 to 48,
Ed operates the W2ZE Historical Wireless Museum in
West Fronton,

7 Stuart 1, Cowan, WILX, uf Rye, New Yark, who
has coauthored a new book, Tuward the Conguest of
Cancer. Dedicated to bis wife, Pauline, the heok deals
in part with her struggie with the disease, which
vlaimed her hfe tn 194

') Jack Mays, K4DME, ol Folkston, Ueorgia, who
has bren recognired bv feliow Cicorgians as their
“Amateur of rhe Year,” lack is well known tor his
services as NCS on the Marinme Mobile Service Nut.

17 Walt Maxwell, W2DU, of DcLand, Florida, on his
reent  relirement  from RCA  Clorporation. An
ciginegr who Jeveloped many ol the antennas now
used to rransmit weazher pictures from space, Walt is
a wyil-known author for ST and other amateur
publications,



How's D7

A Tropical DXpedition

When my husband Darrell, N6DX, raised the
passibility of our going to the South Pacific for
the month of September, I knew him well
enough to know if was not mercly idle specula-
tion, Sure enough, three months fater, Darrell,
our [2-year old daughter Cindy and [ were on
uur way to the most fascinating adventure of
our lives — to date. We planned to spend three
days in American Samoa and a week each in
Western Samod, Tonga and Fiji. As an en-
thusiastic DXer, Darrell’s goals were to put
these islands “*on the map™ for 160 and 6
meters dnd to give a boost to local radio clubs.
He vontacted the ARRL, spunsors of Project
Goadwill, which s 2 program designed to sup-
ply radio kits to local amateurs who otherwise
could not afford equipment. They apreed to
supply eight of these kits, and movie producer
Dave Bell, W6AQ, lent us his new film, “*The
World of Amateur Radio.”

Qi first stop was American Samoa. Early
the first morning, a Sumoan Chiet we’d met at
vur vhurch in California arranged for us to
have 4 meeting with Peter Coleman, the Gover-
nor of American Samwva. Darrell’s voice
trembled as he searched for the right words to
vaplain the reasons for our visit, Slowly, he
hegan to warm up, the familiarity of his subject
acting like a balm to his jumpy nerves. He
talked about our business — slow-scan televi-
siom — and its advaniages to American Samoa,
He said he was 4 radio amateur and wanted to
help interested locals obtain their licenses. Sud-
denly, with & tiny smile crinkling his {ace, the
governor said: “You know, F've afways wanted
to become a radio operator.” The ice was
broken and our mini-NXpedition was off to a
rousing start. Unfortunately, time didn’t per-
wit onr helping this pleasant man obtain his
teense nor did it allow for any operating in
American Samoa.

Our first contact with customs occurred in
Western Samoa, our first stop outside the ter-
ritorial United States. In swpite of the eitorts of
our influential Western Samoan friends, the
vustoms officer wouald not release any of our
radio gear, A letter was obtained from friends
in the Samoan Methodist Church stating that
the radio gear was secondhand, that it was for
Darrell’s personal use, and that he promised to
take it all with him when he left. Although the
gedar was finally released, these were anxions
moments. Advice to aspiring DXpeditioners:
Travet light and avoid taking any new gear with
you. Apparently, radio equipment has a
suspictous aura to it that immediately tripgers
the red light for customs officials.

Licemsing was no  problem in Western
Samud. Before we lett rhe States, Darrell had
contacted  Phil Williams, 5WI1AL, who
presented the Post Office . with  Darrell's
amatenr license and made apptication in his
hehalt, He had his ficense with the cull letters
SWICF before we left the tnited States.
Because there is no reciprocal agresment be-
tween our two countries. they were certainly
under no obligation to grant a license,

Darrell had taken great care to pack a plen-
titul supply of tools and spare parts. Because

Darrell's operating position as A35DX in
Tonga.

the Iocal ham store was nonexistent and sven
leval hams in scaat supply, there were
numerous occasions when he was glad to have
his well-packed, weatherbeaten trunk. One day
a local ham from the Post and Telecommunicy-
tions came to Phil's house with a broken rig.
Darrell pulled out his bag of wonders and
within a short time they had it working.

I scon Jost count, but Darrell says he made
250 contacts vn 6 meters, inostly to 1A’ but
#lso to a significant number of nther stations in
the Pacific, and 40 contacts on 160 meters.
More enjoyable to me was our new friendship
with Aito. Pragram Director for the local radio
station ZAP, Darrell’s big chance to po “*pro™
on the air oceurred soen after oue first meeting
when Adto interviewsd hoth Darrell and Phil
on his radio program. Tu celebrate the ocea-
sion, we took Aito, Mark Irwin, SW 16, who
it & Peace Corps volunteer, Phil and his wite to
dinner at the Tusitala Hotel, The evening was
an enjovable albeit strange mixture of exotic
foand, ham tatk and Samoan dancing. Aito’s in-
terest in Amateur Radio continued to grow. Bv
the time we were ready to leave for Tonga, he
was determined to become the first Samoan to
take an amateur examination in Western
Saimoa.

It was when we darrived in Tonga late one
evening that disaster struck, Danrell’s antenna
hox was not on the planet Wiile Darrell cop-
fronted the aivline officials, the customs officer
cast d suspicious eve an the radio cquipment.
I'he antennas were not (and ol bave niot
been!) found.

Farly the neat morning we had the very real
pleasure of meeting foan ansd Bill {A3SWL)
Lang. Many satisfying hours were spent in
their cheerful home, These senior citizens had
spent two stimulating years as voluateers for
the New Zeatand equivalent of the Peace Corps
{VSAY They genvrously otfered Darrell their
home and radio shack during nighttime
operating hours, and Bill kindly chautfeurced
him to and from the hotel.

Bill Lang, and Darrell install 6-meter beam in
Kingdom of Tonga.

Bill took us to the Telephone and Telegraph
office where Darreil had applied in advance for
a radio Tieense, Although the paperwork had
not hecn signed by the Prime Minister, he was
assured, in the spirit of Tongan friendliness,
that he coulid begin operating immediately as
A3SDX,

The dack of aotennas made for some
challenging operating, When we arrived [
noticed a S-clement, 6-meter beam laying on
the ground in the Langs’ backyard. it wasn’t
long hefore Darrell had it repaired and
mounted on a tower. Bill was surprised at the
incredible piteup of JA’s that resulted because
he'd never before heard a signal on 6 meters.
Darrell was busy and happy, working approxi-
mately 250 stations an that hand.

Much as a result of Bill’s dedication and pa-
tience, ham radio is alive and well in Tonga. He
arranged for us to show the ARKL film to the
iocal ham club in a nearby schoolhouse. |
chuckled to myseli when | noticed a local ham
proudly wearing an IARU banner in his bushy
hair. Several young girls came, too, wrapped in
their umbrellas, accompanying an articulate
voung Tongan woman named Susana, She is a
radio instructor at the Iocal callege, a consul-
tant ra the Peace Corps, and will soon have the
distinction of being Tonga's first woman
amateur!  As glways, the proup was en-
thusiastic, their young voices filling the room
with guestions as the movie ended.

One drizzly afternaon, Bill and Darrell set
ouf to visit Sione Moaile, AISSM, a young
Tongan amateur. He was proud to show them
his closvi-sized bure, or hut, with its weather-
beaten boards stuck at random angles on the
outside, and on the inside, his 10-watt Project
Gaodwill station on a mat an the floar. From
this humble shack, Sione has already made
several bundred contacts from around the
warld. He was_grateful when Darrell hought
his abundant supply of 1RC’s because the
Tongan Post Office will ot redeem them for
statps,




Sione Molle, AISEM, af pperating pasition in
small bure thut} in the Kingdom of Tonga.

Ftuate Kavenga, AISEK, & also active with
Prorect Goodwill equipment. White we were
there, however, he accidentally reversed his
hattery connections and ruined his transmitier,
Lack of availability of radio stores makes
repatrs such as these a real ordeal #nd can keep
Tongan hams off the uir for many months,
Five other young men have already passed their

exam and are not active berause of lack of
equinment. The three ARRL fransmitter Kits
we left will enable some ot them to ect on the
air.

Certainly the most frusirating days of our
trip were speat in bFij, Darrel]l had writien to
the Department of Posts and Communications
usking for a [wense and permission tv eperate
an ol meters. Although a go-ahead lerter was
finally obtained, another lefter resvinding the
permission was Jispatched after our departure
from the States. The rcason given was that a
police clearance has not been obtained and for-
ther, no American had  heen wrasted this
viearance for some time. Trying to get 1o the
bottom of the problem, Darrell met with the
Lyirector of Special Services Branch of the Cen-
tral Police Department and Jearned that U.S.
authorities had not respomded o then tequest
for informanon. Ultimately, clearance was
granted on the basis of personal Jeiters of
recommendation  written by Dick  Solly,
IDIWR, and Kaj Singh, 3D2ZER. After three
days of negotiation, he svas issued the call
ID2DB and was granted permission to vperate
an 180 meters tor the duraiton of our stay.
Hince 160 meters is not an amatewr band in Fiji.
all Darrell’s cantacts were “*first-cver.” Darrell
spent much of the remaining time operating
and meeting with five of the seven active bains
in Suva.

Susana will saon have the distinction of being
Tonga's tirst female amateur,

Before we realized it our month's adventure
was at its end, As we gathered our newly pur-
chased  baskets, surcases, garment bags,
trunks, passparts, radio gear and  other
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When are the bands opan? These charts predict this month’s average propagation conditions for high-fraquency circuits between the U5, and
various overseas points. One chart for East Coast to West Coast is also included. On 10 percent of the days ot the month, the highest trequency
propagated will be at least as high as the uppermost curve (highest possible frequency, or hpf), On 50 percent of the days ©f the month, it will be at
least as high as the middie curve {maximum usable frequency, or muf). On 90 percent of the days of the month, it will be at least as high as the
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assorted paruphernalia for the last time, 1
reflected that soan a rich nostalgia would
replace the brilliance of the past month. Would
[ return with Darrell on another trip? You bet
‘chal - Patricia Bevan, Westlake Village,
California e

QSL Corner

Administered By Joan Becker

ARRL-Membership Overseas QSL
Service

Sund oprgomng cards to this address: Amencan Radio
Relay league, 125 Main St., Newwngton, CT UNA
oalll.

This is an “outgoing” service that allows ARRIL
members to send DX QS1. cards to foreigr countries
at a minimum of cost and effort, While QSLing direct
o fareign amnaleurs is faster, it 15 also more tedious.
Time spent searching for addresses in the foreign
Culfbook, wddressing and stuffing envelopes, and
mailing cuuald be better spent operating DX, And, the
cont of TRCs, airmail postage and envelopes can be
prohibitive,

An unlimited number of QSLS muy he sent for
distribution 12 timmes pei year, The fee is just $1 per
pound or portion therent (135 Q5L cards average #

The ARRL-Membership Qverseas Q5L Service
operates gnfv in an “*outgoing’’ capacity, To receive
Q5Ls from DX stations, see *The ARRL DX GSL
Bureau Sysrem,” pulblished every other month on this
page.

U.S. amateurs may send SWL reports to foreign
shart-wave listeners, Unficensed (associate) members
may send SWL cards to foreign amateurs, QS1
managers: write tor details,

Requirements

11 Presart your DX QSLs alphabetically by call sign
prefix {A3, AP, U6, CE, F, F(, G, G, GM, JA, JA2,
elc, ).

2} Enclose the address label from the brown wrap-
per of your current copy of (87, This intormation
shows that you are a current ARRL menther, Eamily
members may ako use the service by enclosing their
Q5L with those of the primary member. Include the
appropriate fee with each individual’s cards and in-
dicate *‘tamily membership.”

Sightless members who do not receive QST should
indicate that the QSLs.are from a ‘“‘sightless
member

ARRL.zttiliated club stations may use the service
when submitting club QSLs by indicating the club
name, Club secretaries should check affiliation papers
10 ensie that memberskop s curvent,

3) Enclose payment in the form of a ¢heck, money
order or cash. Sending large amounts of cash through
the mail is not suggested. Pleass Jo nuot send stamps,

Q5L MANAGER VOLUNTEERS

WEINN  AFED
WAINAA N2ZAWM
KAZEGO N7TAJB

Here is some QSL information for those who would

alang as we receive it and, thercfore, may not be ac-
cierate, Many thanks to W2IQL, AA4MI, KIRH,
WAIDBR and K2TV for the helptul information.

LX2BQ — QSL direct only with two {2) IRCs, Ad-
dress: Bonblet Willy, Box 32, Rosport, G-D-
Luxembourg. Comments received trom the DX sla-
tion indicate thar bureau QSLs and those sent withaut
IRCs will not be answered.

AJSVL (DLZRM)

CERAC (CE3YY)

CT3IAB Box 643, Funchal, Madgeira 9008

CX2BBN Bax 922, Montevideo, Uruguay

EDSME PO B. 879, Tenerife, Canary Islands

FGTBP P.OUB. 97128, Goyave, Guadeloupe

FMOGDE (F6AOE)

FY7BO P.O.B. 856 Cayenae, French Guiana

FBTKRU P.O.B. 450, Kourou, French (imana

JIAE (KIEM)

128A/P P.CLB. 215, Djibouti

JT3A (W2ITH

LU9BAG Guillermo K., Alba Arribenos, 3565 Cap.
Fed. 1429, Buenos Aires, Argenting

L USDXWP Box 166, San Martin Correo 965¢,
Bucnos Adres, Argentina

LLSDDR G Raul, Alba Pte., Durqui 846, Lanus
1824, Buenoy Adres, Argentina

QT40L (ON4OL)

PI4CR (WB2LCH)

FY00D (WA4MDS)

PYBDX (WA4VDE)

SUTAL P.COLB. 109, Gira, Egypt

NZIAD (K3EST)

YCOEMA P.O.B. No. | MEDAN, Sumatra, Indonesia

FEIWT P.O.B. ACYW, Buwlawayo, Zimbabwe

SNOWNL P.Q.B. 3197, Lagos, Nigena

SWRHL (KBAGO)

BOQTKK. (K2FV)

R
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lowest curve (aptimum traffic frequency, or fot). See January 1977 QST, page 58, September 1977 QST, page 35 and January 1979 QST, page 11, for a
complete explanation. The horizontal axis shows Coordinated Universat Time (UTC); the vertical axis, freguency in MHz, Data are provided by the
Institute for Telecommunication Sciences, Boulder, Colarado. These predictions, for February 15 to March 15, 1981, assume a sunspot number of
142, which correspands {o a 2800-MHz solar flux of 186.




DX Century Club Awards

The ARRL DXCCG is awarded to amateurs who submit written ¢onfirmations for contacts with 100 ar more countries on the otficial ARRL DXCC List.
fau may alse submit cards to endorse your award in 20country increments through 249, 10-country increments through 300, and in 5-country
increments zbove 300. The totais shown below are exact creditsgioven to DXCC members from November 1 through November 31, 1880. An s.a.s.e.

will bring you the full rules for participation in the DXCG, the DX

New Members

Mixed
AP25AM14 JH2JZRH 13
DKAZZ113 JEISAEM29
DRLIHCHS5Y JHYBOK/1D2
DLAHFHOr lLABOT/Z68
DLEGYHM LAGTW/100
AYDXIZ60 oW
HM15X/182 F29NBEIM 16
NMAPQI322 SMBIDI261
(BUAVIIO0T SMTEBLAOT
JATGNDI260 SHPTAWNM 26
Radiotelephane
A4XIUM1D ITewWPO00
DK14GH03 1T9YHR/111
DEAINE1S LATJWERI2BE
PRSI JAIONDI226
DL2NB2T2 JAIBGHM3
EAYBLUMNSS KABWW/I102
FARYZNHE LU4MEE214
$33RURIM 10 LUYMAJI1E4
Y DX206 LUBMBV!6S
HAPQMZZ DR3SWI227
TSNWI30 SUALNGY
Cw
RNE2ZHLMG GAYDXM
DF9FMI11G HBYBFU/{10
[1JAXD{149 JATOND/109
DKTAHN3G JAIBGHI
F5AS/148
RTTY 5BDXCC
[BARIN] HABLVE.

Py LW
Endorsements
Mixed
DE2HL7243 JR1JFORD1
DFSGYIZ3 JAJBG3Z2
[JJ2MN/283 JHIXGDI130
DJBCRAS20 JASELMN TS
DK3SFIZ7? JAGRIL2BO
DL2GVI189 JHBKXGE213
DLABKAS0 JHTCUOM2S
DLTAPI3SS JABDNZII0D
BLICTR241 JARJINIZBY
DILTHTI255 KP4AMIZE0
DLTMO/292 QE1HGWI312
DLSTD61 COHERAMNT
DLaTJ2T2 QKIFFI3B7
DLPX X132 QZTEAQMAT
EAIBGI336 Y TDH/340
FYTANM00 SM4AMJI138
GIEGGM28 BMSHTGI251
GALZN250 SMPMCI202
HBaIkL20 SPERABZE
HK3IYH216 YETKGA30
13LLDIATY VEZAFLI281
I5EFOQIZ63 VEIBGX224
ITIHANI240 VE3KIK!198
JATIWRI293. VE45NI252
Radiotelephone
CT1AIFH6Y IZRSH/225
GTivyYrez HRVWIE1
DEAHLIZA% {3DSERS0
DJICNS278 I5EF 0263
IITEVI 32 152 GOITRD
DRISFII08 16BPWI02
DKACRIZ08 17SCALI29
FasGHa IBCEP/271
G4lLJWI153 (POLK?I05
HGTHC!208 IS@BYRIZ2T
HC1HW!E7 JATBRK/AI0
HISXIOr202 JR2XJ0M89
HE3YHM&Q JAGRILIZG9
HM18x/182 JABRINI248
1MHAG297 JY3EHZRL
HPHX/294 KLAIYXM3
1)XM201 KP4AM/280
IRLJAL2B5 CEIKTAZTD
IZPOWI A QLIPLING
Cw
DKBISHARZ OZ1FAOM 35
DL8TS170 SMAAMJI26
JH3XGDAZ0 BEMEHTG126
ORIJWI242 SM@AJUI282
ONSNTID TLUZRTW2TT
OZIBHMIS KIMEMI285
DXCC NOTES

Annual List Corrections

Mixed,

KACH /355,

KALIBA231; Cw, KabA 18

In response to voluminons input from the membes.

WTE DC7358
KTQLC/ 182, KebkC /332, WIKI/266, WHSHL /179,

SY21LM01
YE3JFSM08
YE4ADA/18
TUTNSN/203
K10XD/103
KA1BXAG1
KATHQMO7
WIBKM07
Wt117
WA1ZDWHO4

SVHTA
TZ4AQ5M10%
YEIHRCDS
VEJIKIK/100
VP2MO/104
WP4AFRI
TV IAJRS1
Z5BLGA1T?
HWaAAR/154
KIPIN/102

JEISAENMZY

JAGATNI201
KL7HBKM02
OK1AXTHO4

LIBSWE
WHSP

VE7ARBI47
VE7YXA00
XE2MX(238
YO4WLI03
YS1ARD/ 1S
YU2OMI176
YUZRTWIE08
ZL1AMOI320
ZSERMI34D
KIMEMI3t0
K10T271
KA1BU/264
N1ADZI204
Ni1APAI20Z
WAGVZi258
WIGKIG4
WA0DYI296
WASEE0
WiVVa02
WHXKI214
WIYNI2TS
WAFCNR205
AAZPH2D
K2EXI/{26

DIAEAIZH0
PYRCYRM
SMBHTG210
SMQAJUIR2S
SMAMCi287
VE3IMCI297
VE&IG{225
YOIGUIT
xE140312
YS1RROAIS
YU20M/169
ZL1ALE/Z87
ZP5WUINe2
ZS6RMI43
K1GXU200
KA1BU/264
W1YN/240
WATTMNIZ33

KATG182
WIYNI226
K25%/200
KB2FD/1B0
WEMD/235
WACRBM99

Fhone,

list and application forms.

WA1ZI.DI247 WAZJLIIM08 KENSI0R
AlZKI6C WRBIGXDM25 KETUFM30
KG2AMO1 WEIJWJI106 KEVWNIZE2
N2AMS/10D AK4QM00 N5DLI{120
W2AHFM/102 Ka4CzZDI04 NSF.IM08
W2KVAI51 W4CYTHQ4 NEMX/102
W2LOGIRS4 WA4OHGN 15 W5QLDM10
WB20LOM60 WB4RRAMO1 WEVCEM10G
AG3S5/118 wb4li-viiod Ws\JwHar
AJINI1D8 KEKWM110 WNBMBSH05
KATHQ/107 W2LOGR54 WBIGKDII14
N1AFWIT02 WADKGN04 WBIJWJIN03
W18K/M04 WB2JGPI03 K4AMOCHOT7
WHAYKRAD) AWB2HOX04 KGidMi142
WALZLDI2EY KBICVID WAQKHI100
Al2KI138 KB3GX/101 W4SPR/106
KAZELWIH40 WA3HFL/108 WAARHGH9E
KB2MD/103 WAINGJHM11T WALTNZNMO5
NZALD/M01 WASRLJ/T1 WB4FTI230
W2KVAM00 WASZORM0E WO4EITH
PA2CHMA105 YUINSN/152 Ko4Unoy
SMEKAS/ {06 W2TE/40 WALOHGN D
TF3YHN26 KA3PI108 RESVWWI183
YEYDRB108 KA4CZO/0S KEYCMIT13
ISPLYN HGIHG VE3XK
DL9T. SP9AKD

R2SX2581 R4KQ/355 W4GCU300
Ka2BLi128 K4KUZ/256 W4RAZT
KB2HZ!184 K4MAZ200 WA4TJC250
KB2ZRNI166 K4PVZIATQ WAAGCPITE
KB2RZ204 KAQPR{290 WA4HHGI204
W2aAK240 K4T¥J/249 WA4PMU/206
WACNQIN2E KA4BFTI227 WA4TLII10
W2KE290 KAJGKQI23 WB4RF 27280
W2MP317 KB4KA/1B5 WD4IHV/iE?4
WETERS7 KCACTI239 AF5MI292
WA2FUER24 KC4DY 181 KBAQM27
WAZVUR/IBD KG4AMIA51 KBSBO/74
WAYEXI207 KV4Xr200 NSGM0G
WB2zHJVHN N4EF{238 N&IH/255
KILCI254 N4LXIS06 WasMJQM20
W3CYHen W4DZ2A00 WhaMUGA3Y?
W3NB/I0S WEF X341 WBSYKDITE
WASOH W4IQi286 AJBVI180
WATEFT200 W4l F/260 KBDET221
WB3DNAJZE1 WHNO/I30 KELPLI2ZYTY
ABADIS2S WAOMQIZ90 KBYCM/AN?
AB4MHII23 WAOW.II324 EMONT163
AF4K201 W4PTH/200 N&Q2ZI2BC
KACGVI202

WA1ZR5/150 K4QPRIAA WAL0IBI202
WB1EAZ/164 KAV 841207 Wa4PMUI204
AlGRKI143 KAXG/236 WAATLII300
K2POALINS KA4BF 182 WEB4KJZ/205
KERHZ/185 KE4RASTES WD4ACWH/1B4
KB2ZRZ/162 KO4AL 125 WD4GSEM60
W2ICNQA25 KC4BRM9S WD4IHV 253
WaMP2a8 KGAGTRY AFEM244
K307 KCADY/FT KHAH314
K3ZUF 1252 KV4X/198 K5PRM46
NIART/153 N4CSFA21 NHAGDIZ51
WIDHM/354 W4DZZ/aT3 NGIMI251
WaIF/301 W4KGH/154 WSEFALTA
WIWMEE32 W4KHW229 W5GYP224
AB4HIA12 W4KKP/150 WEMLIG! 24
K4KQW264 W4RA2T3 WRRCRB.JI240
KAKUZI229 W4RNZAE0 WEBLRAM/HE3
KALSP/3G W4TJGI250 WRBSTXP 149
K3UCHE4 KA4BFTH26 KEAQR30
WARABI140 KDR4Z1200 KEPRI122
AB4H245 WABV239 WHQKZI119
LB4Z7200 WD4IHVIZ00 WESVZ205
K4KUZMGD AASGHS AFBD16D
K4XGri68 AF5Mi215 NEAXDI20

ship reparding the recent growing practice of “forced
donations™ for (SLs, uypon the unanimous recom-
mendation of the DX Advisary Committes, the
ARR] Awards Committee has muoditied DXCC Role
< as tollows:
121 Operating Ethivs:

ta) Far  play  and pood  sportsmanship

npcrating are required of all DX Century Club

members. In the event of specific objections relative to

B8 ns1=

Administered By Don Search, W3AZD

KDBAPID1 WATJWECHD0 NSANPRI5S
NBZENM01 KABDIDO WBRJOH/M21
WeDSYA0g KBEIO/150 WBIVTGM12
WaLYYi114 ECEAle T W0IGIQ144
WABBFG/103 WBEJDM/AD AAQCID1
WABPOZI1D3 WRBAISQM 72 KPBDA0S
WEBECDM/135 WERSWIVH01 KSUROGHOD
NZAYKI1T AJGH 10 WOW.I110
WYSEN13 KIVELID3 WAPSXV/103
W7VCoHos HKRIBXN 19 WBRUVNI11?
WD4ILH 109 WEFGFNAY WBPLS/104
KaN5H108 WECWII00 KAICLHN22
KEVWWIi241 WASIPWIT10 KPB9AAITDE
KESJH 1R WABSLOANS KBIDD/13
KFaxA107 WOEBWO/104 NYANRI152
WHOLDA 1D N7J5H114 WBIJOH/ 14
WBBVIYHOG KBHE1D4 KABCLOMO1
WNSMBS/104 KBBBEN 14 WOPPFI112
KBBYG09 KE8JGI108 WBIUVN/115
KMBN/110 WENDJH02 WDPBQP! 105
NESTHM0g WIEDANMGS WDIGINN04
WEMUSF00 WATNXLN02 KOS
WESHPIT18 WASYWRITTO WEBYNAAIDD
WBYXI101 WHAVTGH 11 WDPHSVI 101
TGANX OITOP LMY
NBSTI2R1 WIMAFI132 Al9RI251
WAFUM62 WINPI274 KOFD/282
WEKHI34T WBTLULI282 KBOVE/298
WESICIR0Z KBOX/264 KawWJUIzrs
WESNIZ40 KEHFEM51 NOAME 225
WEYMH223 KBIAM0S NYAWR/189
WBYXI218 KBJAM/200 WIABALIAN
WazS141 KEMNGI263 WAEQPIA6
WBSMBF/201 KEUERIT WOMYGI260
WBSWOK/152 KBWD250 WYNUDI135
WREYN1183 KEavRI0 WATKVAs2
WDBDKG! 148 NEAF RIZ60 WAGE KAIZZE
WOAREKQ/128 NagM/2an WAIWJEIA2
K7AQZI280 NATNI315 WBITIGIZI0
K7EGIZE0 WBKBZ/252 WEJADR251
K7EX1272 WEKKF 269 KBKESI25D
K7LJQ1248 WBQWII318 KBQF2/253
KATALUHI2BS WBRCMI3RY NOZASR?S
N7KAZ40 WRZNHM25 WIIGI200
NTRCIT40 WASWASHAA WARIYIIRTO
WTADREY WAIYWR134 WARVKFIZ40
W7FPRED WRBGSHATI WBPAFOI151
W7IYWR00 WDBDXG233 WEEOHIH30
KEL PLi245 KATALMIZED WRQWII1AS
KESMEI280 N7BES/185 WHACSHN53
KESXI2E9 WrYFPI280 WOBLDXG22Y
K&YCM/206 WTGOMITS AlGRI227
NEN AJIIS WTKTIRED KOOVBR2T1
WHCN/z82 WATLIVGR00 HAZOIZE0
WBHYGR4S WRIBBOI253 KRo8x113
WaKBBI250 WBTOULIZT2 KEBODL226
WBVZZ250 KBCKES HYAMEIZ21
WEYXI81 KEESIZ20 NOAWRI1B
WABGTUM9T KBJAMi200 WRYY W01
WBECDM/134 KBWDI250 WD9ADB251
WBAVTER7S KBBIQM5E RPSE/225
WBEWOK/143 NBAFRIZBU weDG175
KFEXIZ24 WaELEN 4B WARLMK/160
K 7GE Ri281 WIKBZ/238 WREAFO/143
K7LJ0N29 WAKKF/288, WBACHI 130
KFRDH/245 WaNVPI289 WOOBKT/153
NBOZ/201 KBzH261 AIDAI39
K7EGH21 KBBKW/202 KOOVBIZ5G
KECXIT68 WEKEZI122 WASTKAI154
KEHF/120 WEQWIS145 KBKESH3S
KESWITTS WABSAENA] KBPFZi187

wantinued poor operating ethics, an individual may be
disgualified from the DXCC by action of the ARRL
Awards Committes.

thy Credit tor vontacts with indwviduals who have
displayed continued poor aperating cthics may he
disaliowed hy action of the ARRL Awards Commit-
tee,

i) For (2 and (b} above, “operating” includes
Lonfirmation procedures,




YL News and Views

Such Friends

“Think where man’s glory most begins and ends,
And say my glory was [ had such friends,”™ -—
Yeats

HMelen Brawn, KAZJWC.

What prompicd vou to beeome a licensed radio
woalear? The number of answers to that ques-
tior are in diregt proportion to rhe oumber of

4 YL FROM PISCATAQUIS

S vou know 1 eone, WY PH?™ Ning aut of 10 et-
ved telating o the ¥ colimn ask that ques-
‘m the air? The sdine guestron, (% rhat last
toacor, that prompts the inguiries, We borh

e,

[T
b zmd OM O Kay

Dsover-Foveratt, Maine, Piscataguis Counry, Bay has

Poacol, WIGAG, lne an
heen @ ham for nwore than 6 vears, it was ar his suge-
tion that [ eona started studyiog radio theoiy back
in the earhy "504, Their three sons had growi ap and
rhe time was ripe 1y a Hew challenpe, Her mind had
i peined o handeralts g to this, Hew thedled

hath were when sbe tonk @il passed her General
v in srch 1484, three months atrer kav's sugees-
Fien,

e tirst dav that [ cona togched o hey as WIYPH,
she s astonished o find she could he heard aronnd
the vorld, She hay never ceased to be amared by it,
She's wdded up guite a tew on the @il bours as @ result,
all of which have prodiresd another tine aml avid cw
wpeeatar, For her, there®™s nothing quite as satisfying
as o woou oW rag chew whether it be with an Ofd (Hd
Limer, d oew Novier, @ neiehbor, oF faraway ThXL
Strer enfoving the (SO, Lenna Drids the follow-up
LI5E s, notes and pictures things tohe treasured. When
ot live o Ploeatagquis Cowy. this outitg provess
akes vour world seom smaller,

Leonz heeps up-to-date records since working
toward awards is anather aspect she vnjoys, She bus
179 countries confirmed toward DXCC as well as 220
ather awands to date, She o oalse aciive m many ow
vontests, sl this, and she st finds rime to do
heautiful handwork,

[vong v o charter ymember of Women Radio
Operators ot New England (WRONE) and past
Membership/Net charman, She has acled as NCS of
WRONE's Yunkee Lassic Net and therr ow net. She
has served us first District Charrman of YLRL. In
1974, she upgraded to Advanced class wmler Kay™s
fine turelage wnee again.

t¥h, the guestion? 120 1 know beona? 1 do indeed,
S does iy OM, K11ILUL We call her “mom.”"

*Country Club Dr,, Monson, MA 01057

hams in the world. Eseryone has a story,
Chances are guite good that you didn’t just
wake up one morning damd make the big deci-
siom to go after a radio license. Somewhere
dlong the way vau were inspired and helped by
another, or seseral others. before earning this
special provilege. Would wou be licensed todav
had no one helped?

Radio «lubs with their many theory classes
are providing the inspiration for increasing
numbers to become licensed in today’s world.
In snch cases, ot one hut several hams pive
frecly of their time hoping to see vou succeed.
Your suceess is their reward. There is currently
a nnigue class in that 14 Yls are attending. The
viass will continue until all are licensed. The
rewards will he gieat for many.

W2CHI -~ Elmer

Wilhiam Fairclovgh, W2CHL, 10l rewarded
enough o wiite when  Helen Brown  of
Blairstown, Mew Jersey received her Nosvige
ticket. What's so unisuai? Helen is 73 years

VOlURY.,

Leona Peacor, WTPH.

SCHOLARSHIP RECIPIENTS

The 1940 ¥oung [adies Radia Leasue Schinlarship has
heen awdrded to Aan Waines, KARCSM, of Shelby.
o, This annnal schofarshipis tunded by Y1 RIC and
adrinistered by the Washington, DC Foundation For
Anarcnr Radin (FARYL ¥UKRL is wry proud to have
A as scholarship winnet this vear.

Aan graduated fronn bigh sohool with an A averaes
and is pow 3 junion a1 Cde Nerthern Uiniversity ma-
joring m Eleetrical Enginvering with a Compurer
Seiener option, She s v chairman of the ~tudene
< hrll'l[t‘r of IEEE,

Ann's himhe oot B Farm i Crawtord County,
Ohio, She became interested i Amateur Radio
throush a 4-H club in high schowl. She holds a Geteral
class heonse @i 1y aetive on 80., 40- and 20-meter vw.

Twwr other Y were recipients of scholarships ad-
ministered by the Foundation this v, Rty
Hoeverner, WBETDA, wou the Chuchester Schelarship
and Maureen Porter, KAGBSR, was awarded the
OCWA Schalarship,

Kitty is @ senior At Peahody College in Nashville,
Tennessce majoring 10 Jlementary cdocation and
spevial education for the visually impaired. She was
waduated a5 clas vakdictorian from the West
Virginia School for rhe Blind, Romney, m 1977, She
maintains ai A average at callege while keeping husy

Condustad By Jean Peacar,* KI1lJV

Instruction for Helen began at “‘ground
sern’t it Octoher 1979, She became licensed in
luly 1980, Her ¢all is KAZIWC, Code was no
problem but, oh, thar rheory. it tonk Helen
twa tries on the weitten exar, When ber license
vame through, she had really carned that piece
of paper.

As g young girl, Helen lived in a rural arca of
Pennsvlvania. She vsed to take her lunch to the
railroad station, it on a bench and listen to the
slicking uf the sounder. Fascinated then. she
can actually do it now, She plays both classical
ptano and the organ and feels that Amateur
Radie will provide additional enjoyment
during hee golden years,

With tucther halp fvam Bill, she's on the air
with an HWR haptng ainong her many contacts
perhaps to neet others in her age wroup, She
lives with ber brother Don who iy 72, Bill has
alreaddy moarked Don as his pext “victim.” Al
of this proves that age has no baeriers. This
Elmer is 71.

Yeats wus so ght —
sich friends,”

“the glory is in having

with Aateur Kadio and volunteer work for mentally
vetarded adoleseents. She is an the Commenl for Fxcep-
tinnal Children, She tirst became @ 1hird Class cam-
mervial ticket halder and upgraded to Amatcur Radio
tn 1974, Her favarite mode is o aml she is g aerive
member of trattic nets,

Maureen was iarried shorrly dirrr weaduating Irom
high sowiob and wndertook the raising of a tamily,
[ater she woent hack fa schant e complete her educa-
tion, Laterest e Amanour Radio lod 1o ey Noviee

license in 1978, She uperaded almosi fimmediately and
now holds the Advanced cigss,

These ¥ Ls wan three of the seven sehalarships ad-
ministered this year by FAR. They were selected from
over @it applzgams llom \1 t(dt:,‘. (nmmtltlnn tor
b \R

Ann Waines, KABGSM, YLRL schalarship
recipient.




The Worla A

The subject of a worldwide locatar system has
been addressed twice before in this column. In
September 1979, the current European *QTH
I ocator System” was deseribed along with an
ceplanation of why it cannot be extended to
worldwide use. Also included were descriptions
of several systems which might he usahle
giobally. Only a few comments were received
following publication of the September 1979
column, Most of the ones that did came in in-
Jicated a misconception of the primary pur-
pose uf a locator system. This is not surprising.
as we in North America have not had the X0
vears” experience with such a system that the
buropeans have.

A an indication of this lack of appreciation
ot how a locator system can be beneficial for a

varicty of purposes, many letters simply asked

*What's wrong with latitude and longitude?"
Of course, the ehvious answer is, “*nothing —
if the intent is ta designate discrete points ou
the euith’s surface. This is what one must do it
the intent s to calculate the exact distance be-
tween two stations, for example, in determin-
ing records. | have been collecting geoeraphical
coordinate data on the Standing Box forms for
several vears and expect to continue whether or
not agreement is reached on a worldwide
locator system. Geographical coordinates are
fine for the purposes for which they are hest
suited, However, geographical data is nat par-
treularly easy to transmit over the air. Far one
thing there is no uriversal agrecment on for-
mat. Some use Fast and West Longitude, Some
use East only, while others use West only, We,
whey are accustomed to tracking amateur
satellites, number lopgitude west from the
CGireenwich Meridian, (On the other hand, some
of the early orbit data received from CGovern-
ment seurces was based on counting the ather
way. | can attest (0 the confusion which that
caused.

Complete geographical definition of a loca-
tion to one minute accuracy requires the
transmission of a mianimum of 10 characters
(111t the longitude is greater than 100 degrecs).
For myv QTH located at 76 degrees 58 minutes
weost and 39 degrees 3 munutes north, | omrght
send WT6SEN3Q05, Surely, a shorter means of
sending sach data would be helpful, particular-
Iy if it should become vommonplace (o ex-
<hange it during routine Q80s as it has in
Europe.

The other drawback with the use of
weographical coordinates is that, while they are
excellent for defining points, they are not par-
ticularly good for defining areas. Except for
measuring distances very accurately, most
Amateur Radio applications invoelve defining
an area (like a countrv, state or county).

These are the kinds of things that we collect,
hut  they are artifacts of Man's  geery-
mandering and hence not very regular in shape

*Send reports to Bill Tynan, W3X0, P. O, Box
117, Burtonsvilte, MD 20730, or call 301-384-6736
and record your message.
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Gonducted By William A. Tynan,* W3X0 R

Controversy Over Selection of a Worldwide Locator System

or size. Some have suggested that we use coun-
ties for vhfsuhf contest multipliers, However,
many U.S. and Canadign counties have pames
that are guite long and complicated and hence
nat very easy to get across under the weak-
signal canditions frequently encountered on
the bands above S0 MHz., What would be ideal
would he & simple,  easy-to-transmit,
straightforward  designation  for  regularly
shaped slices of the carth™s surface that could
be used us collectables and contest multipliers,
especially on the higher vhi and uhf bands. A
tocator system provides such a capabulity,
What sort of locator system? Ave, there’s the
rub! One that can be used woridwide would
seem like a good idea, After all, our shi/uhf
bands are not lacal any more, Moanbounce
and other weak-signal techniques have taken
care of that,

The September 1980 colomn described a
focator system proposed at a meeting of Evro-
pean VHE Managers (we dan’t have such peo-
ple over here). It retains the one- by two-degree
blocks used m the oid QTH Locator System
but is usable worldwide. In that column [ urged
support of this praposal, not because [ arn par-
ticularly fond of one- by two-degree blocks but
because | was convineed that such a breakdown
would be necessary if European vhf hams arc
te he convineed to go to the new system. So
many of them have amassed impressive totals
of one- by two-degree blocks and qualified for
hard-to-ger awards based on them, that it
would take a ot of persuading to canvince very
many to change to another system which uses a
different stze division.

Since the September 1980 column appeared,
however, | have received a number of critical
comments. In addition to those wondering
what’s wrong with Jongitude and latitude,
many questioned the use of one- by two-degree
hlacks rather than one- hy one-degres syuares
emploved for the past several years in the
ARRL UHF Contest, In addition, questions
have arisen as to why letters arc used in these
locator systems rather than only numbers.
Mote that my exchange in the UHF Contest is
7639, This, or course, designates a one- by one-
degree square but does not, in itself, provide an
unambiguous Jesignation of a single area in the
world, T'o do this, | wowuld have to send
something (ke W76N39 o Jdistingwish my
sguare fram the other three with the same
nwshers, While ft's true that the chances of
working some of these corresponding squares
on the hands above 50 MHz may be remote, we
should remember that the goal is to create an
unambiguoes  worldwide  system.,  There’s
always meoonbounce where it 15 physically
possible to work anywhere in the world, The
only barrier making this difficult is the lack of
stations in the right places. There hasn’t been
much maritime mobile EME operation vet, but
who knows? Besides, if the vhfers vome up
with a good worldwide locator system, the in-
habitants of the “DC bands™ may decide ta
start using it, too. Incidentally, the farge divi-
sions, referred to as **fields”™ in the system pro-

WilRZ

posed by the Region [ YHF Managers and
designated hy the first two characters of the
lacator code, might make appropriate intforma-
tion to exchange during EME (QS0s, The fact
that they are letters rather thanm numbers
tacvilitates this.

Some indwations have been received that not
everyone in Europy is wedded to the existing,
vne- by two-degrer blocks, Some are ¢ven cool,
to any locator system, even atter 20 vears in
which the present QTH Locator System has
been in general use, As with any ather subject,
nothing is ever unanimous. Fhere is also the
possihility of some sort of compromise in
which squares would he vae by one degree but
those efecting to do so eould lump wjuares
together in groups of two te form *‘hlocks”
which would be equivalent to the blocks in the
present systern. This approach might sulve the
problem with respect to preservation of ex-
isting awards,

What 15 urgently needed now are construe-
tive inputs from the readers ot this column,
First, reread the September 1979 and
September 1980 colimns. Remember that the
main function of a locator system 1s not to pin-
point the exact location of the station being
worked. Maybe the name “locator system”’ isa
misnomer and is causing some coniusion. A
iacator system setves mipre to provide o short-
hand method of designating a station’s area,
When precision down to the mile is necessary,
geographical coordinates should be used in-
stead. A good locator sysfem should unam-
higuously define in which of many blacks, or
squares, drawn on the earth’s surface a station
iz and hence can seive as 4 basis for actvity-
stimulating  awards, as  well ds  provide
equitable muitipliers for use in various con-
tests. Drecide how vou teel about one- hv one-
degree divisians vs. one- by two-degree divi-
sions. What about the use of [etters versus
numbers, or perhaps & combmation of the
two? Hemember that ot only are letters
sharter to send on cw but they can be lised to
count as high as 26 usiag a smele character,
With numbers, 10 is the it before aone must
go to two characters. If letters are used, what
about the inclusion, or deietion, of 1 and 07
How much confusion among the uninitiated
would their use gencrate?

These are some of the controversies that
have arisen over the subject of [ocator systems,
There is also the view which holds that we
don’t need any type of locator system. Since it
would appear thai the VHF/LIHF Advisory
Committes (VUIACY) is the logical body to study
this matter and make & recommendation, send
your thoughts along to the YUAC member for
your vall area or to Bernie Cilassmeyer,
WOKDR, who is Headquarters laison. He will
see to it that copies ot vour comments are sent
to 21l of the members. Try to respond as guick-
fy as possible, as there will be another meeting
of European VHF Managers in England this
Aptii, It would he well if @ North American
stew could be aiced at that time.

TNX. Your help is appreciated.



1-1/4 Meter Standings

Golumns list call, U.S. state, number of U5, states and cal! areas worked. Call areas are the 10U,

not localed within the continental limits of the U 5., Canada o Mexico,

KIFQ GI19 B KXCBA*  NY 1§ 7
KIPXE  GT 718 8 KIONR NY (5 &
WIJR*  MA 17 9 WCAS . NY 14 5
WIYTW  ME 14 8 W28EU " NY 13 &
WIHDG  CT 15 & KvCO WY 11 &
W1  MA 13 5 W2RGC WY 10 7
KWK MA Iz @ wWAFUZ WY 8 4
Wi M AU :

Wiazk  NH odo 3 gl M 54
K1BFA MA 16 3 wanur R4 2 b

K3IUY PA 12 4 WhFF* NM 3 4
WIRUE PA 11 6 WS5HN X 8 4
w3lp MD 11 5 KSIL ok T 4
K4lLHB YA 13 B WBENMTY GA 10 &
NA;L’IJ\P VA2 4 WeWSO  CA 6 4
Wiy A8 5 e MI 8 &
HAGL, B0 62 N A7 8 4
Kaixc FL. & 3 wW7oNK WA & 3
KAFF* NM 16§ KiGw Ny 4 2
WSRCH M5 10 5§ WaIiDU M 5 7

S, call areas, plus KL7 and KHE plus VE and XE call areas pius DXCG countries

WBBBKG M 13 6  wpsD 80 9§
KBAXU OH 12 T weve MN 7 3
KeHWW Wi 11 6 wagolp 5D 4 2
KeHMB L 23 1 kKoaw ND 3 1
WBBSNR Il T4 2 vEsvU 8 3
KIKFR N & VEHW 5 2
WBETEM A 16 & YE3AIB % 8
WaPwW* GO 14 8  YEEMS 107
KBDAS A 12 &

*Indicates some states
worked via EME

ON THE BANDS

6 and 4 Meters — Maybe it wasn't a fluke! Last
month’s calumn earried a special flash annouscing an
historic shit” achievement, The Atlantic Ocean fud
been spannal on a frequeney higher than 50 MHz
without the use ot moonbounce, YE1ASI had suc-
woastully completed a b-to-4 crosshand contaet with
G4BPY. But would 1t 2ver happen again? The answe
was ot long it caming, On the morning of December
7. Andy was ar it again, this time working G3COJ,
LidbNB and G4ENAZA, the three Gs transmitting
near 70,0 MHeo This time VEIASE teported the
=ignaly to be “quite goud™ as opposed ta the earlier
a0 which GABPY's signal was 439, It appears
that 6-to-3 trans-Atlantic contacts may bu possihle
more affen than we may have thought. Fhe sammer
s season could hold the kev to more such QSOs with
many more stations than a single well-locared Vi1,

Remember the times last sumimer that the ZB2VHE
heavon was heard along the Eust Coast? 1'1 have mare
L say about how we shonid go about laoking for sons.e
o+f this very cxaating form of vht DX in a month or so.
i the meantime, those who wish to play a part in the
yuest tor more f-to-4 confacts should begin by vquip-
ping themselves with a good 70-MMHz receive con-
verter, Microwave Modales has such a converter, |
have one of thewe, Otherwise one could build a can-
werier using the d-meter design frowm the ARRL. Hand-
hook, and making appropriute changes of crystal and
tuned cizeuits. [6 might be well not to use 28 MHz for
the 1-t, however, as feedthrough fram HI meters may
wontuse things, That band is Lkely to he open at the
saine tiome iF Bs s the mode of propagation. A botier
chote mght be 29 MHz where activity is {ess and ow
Activity s essentially nil, or possibly 144 MHz, feeding
the converter inta a mulimade Mmcter rig. ) have
move 10 say ghont antennds as well as ather thoughts
in the next few monrhs.

These epic - to deaeter contacts were not the only
ereiternent the wnosphere had in stoee, On November
d7 about 09317 CABPY. followed clasely  hy
CBKWAA aml GICOE, completed crosshand (0 o
s-meter cantacks with VE60X in Western Australia
vperating on 52 MHz. Thus to G4BPY and GSKW g0
the honors of avcomplishing the first vrosshaml

- WACS G3C0OJ still needs South Amere to complete

his. Then, in mid-December, wintern Europe was
agam the foval point of 6-meter DX, On the mornings
uf both the |3th and t4th around uS007, Hong Kung
stahion VSABE was received, On the 14th, he was

Jowed hy VSAEX. Crossband 10-ta-6 contacts were

completed hy a4 number of UK stations inciuding
GABPY and GWIMHW. In addition EIGAS aml
PAYRYS juude b-meter two-ways with the Crown Col-
ony, GABEPY repurted that on the wwond morning,
Y5ABE"s signals peaked 411 dB over 59!

Returning to lare November, 15TDI provided a
road - pereentage of the  escitement just  before
fhanksgiving, Of course, YEIAVX hud already
worked him on the {7th, Piero's 50,319 MH7 beacon
was heard by a number of LLS, East Coast stations on
the 25th. The folinwing day. it was in again but much
weaker, That was toa much far N3AHLL Jim nut in a
phone vall te [taly and Piero raced home from work.,
NIAHI tollowaid hy this conductor at about 16155,
Soon the skip lengthened and WASIYX and other 4s
and 55 snade the wrade alsa. (STDYs S0.020 MH,
wgnal was sigmificantly better in San Antonio than
here, running 579 at WASIYX'S QTH. The best §
could give was a 229, Marginal as it wav, this has been
uil o my most exeiting contacts sa far this Fall,
YT worked an even dozen stations that nierrahle
day.

Despite the very noteworthy contacts reported
abave, Novernber certainly was @ better month than
December has been ta dare, This is being written oa
the evening of {he l4th. The sheer volume of outstand-
mg contacts made in November makes it impaossible to
hist even 4 sinall percentage of rthem. Many reports of
£35 into the West Coast serve as one example.
Although Novembier 1980 was probably not as good as
the same month a year carlier, in ferms of Jength and

intensity of openings, it was more produgtive from the
slandpaint of activity and distribution of paths open.
Une example is turned i by KEWKZ. [0 six days he-
tween the Btk and the 16th, Dave aceamplished that
long-soughil goal that many of us have yet to achieve:
WAL, Contacts with ZS6LN, TATGVI, YYIOM,
DI3ZMAYVYS, ZE2KT and EI9D did the trick, Wow!
In the midst of all of this international DX activily.
the principal game for many remains WAS, and the
most-needed state seems to be Hawaii. KH6IAA has
been filling that void for many. [n the process, Al
satisfied his own WAS craving by working severul
West Virginia stations o November 29. He thus
hevomes the second KHA to work all 50 stares on 50
MHz. KHENS accomplished the feat [ast year. One.of
KHEIAA’s West Yirginia contacts was’ WDSQDA.
Steve is a farmer and must sandwich s 6-meter DX-
ing between the many chores TECessEIY 1O Tunning a
farge spread. He does have lors of raom for antennas,
howesver, Despite the other calls on hus tisne, Steve stll
minaged o log over X100 6-meter QSOs hetween
Eehroary 2%, [97% and November 11, 1980, In the last
20 days ot Novemher alone, he came up with 153 con-
tacts. Theee are certainly many G-meter WAS holders
who are indebted to the dedication of WDKQIMA for
that hard-to-get West Virginia QSO and QSL.
Another tenacious -meter nperatar i N6CT. Bruce
senddy along a copy of his Iog which, among ather
things, Tists QSOs with 101 JAs during the last three
days of Newember afone! | oam sure the Japanese
apcrators appreciate bis taking rime to work them as
there are still many aver there who have yot to work
the LS,

Ta show that F2 s not all that is going on,
WPAACY fills us in an TE doings down Paerto Ricao
way. During one such sessian an November 22 hegin-
Hing at 00227 he comtacted PYTABK, PYIWSK,
PYLAUX, and CXEBX.

Tuo top it ott, this is the winter Es scason. This has
hraught a owmber of good openings to the Vi1 and
VO as weli as the Gult Coast area from here in the
mid-Atlantic states, At abont 17302 December 13, this
voaduglor cdught a nive £ opening to Pucrto Rico and
the Virgin [slands, A very pleasant QS0 was had with
WIHOY /KP4, It was especially nice ta hear Helon goO-
ing strong again after her recent illness. lhe other
strake of ek was running inta VP2VGR for a new
CUNLTY: Quife 4 surprise,

Let's hope that there i nlenty more 13X to report
rext month, Sa fur, s poad!

2 Meters — Too late for inclusion in Jast month's col-
wmn Gt did appear in *“1eague Lines,™ hawever) was
the mews of the first non-LLS. 2-meter WAS and the
first al-EME WAS, SM7BAE accomplished this hy
working KPALL in Nerth Dakota. [t enuldn®t happen
o a mare deserving vhter, How many times have |
heard of suieone working SMTBAE for hs First DX
monnbounce contact? Kiell has beea a very active

The 2-meter EME antenna at 12MBG. The sta-
tion 1s & group effort by 128X7, 12ZFN, 125VA
and [2ZMBC. Eight 16-element F9FTs make up
the array.

J-neter EMEer and has always had an wutstanding
signal and a good set of vars! From the other ¢nd of
the historic 80, K@ALL writes that he aed
WHRALIM worked through the cvening of November
22 im freeving rain to put up the array of four
Boomers, Initial results were disappointing as signaks
were qitite maiginal, Keplacing the 8214 coax with
778-inch Heliax just prior to the schedule on the 24th
did the trick, Signals were much improved and the
QS0 was completed without difficulty, Congratula-
tiens to both Ron and Kjell for a job well done.,

This is being written in the midst of the Geminids,
su L won't have reports us this inajor shawer until next
month but VE3FKX has sent along a note on his suc-
v during the Leonids, which occurred in mid-
Navernber, Rolt picked up his 32nd state by wurking
KCBY, formerly WBOBVC of Wichia, Kansas. You
«an het he's plugging away as  write these Jines ro bag
4 few more new ones.

brom College Pack, Marviand, WAISXH writes
that he van't quite make it to the Bs with his baretoot
IC-251 and indoor heam built on 2 broomstick,
although he has heard some, Come the warimer
months, Jay promises to emmidate WIEP/9 and take to
the countryside with his pickup rruck, 2 60-wat
atplifier atid 6d-element arcay, He is also interested in
2% em amd bas some equipment mcluding 2 6-Foat
dish. Portable operation is certainly the answer tor
many vhiters frustrated by apartment hving oo simitar
handicaps.

0 cm and Down — 1 am indebted o the newsietter
pur out by Al Katz, K2UYH, tor the tallowiny infor-
wiation. Incidentally, this publication was formally
called *The 432 EME Newslerter.” Now, because of
the incieasing interest and activity on 23 cm and even
expected operation on 13 ¢m, the name has becp
vhanged to *432 and Above EME News.” This
change definitely refizets the new Jirection that many
in the World Above S MH7 are taking, While the
hands from 6 meters thraugh 20 om are all gaining in
papulacty, aevertheless more amd muore are expending
inereasing etfort on the higher bands. The January
Newsletter otes that the SK2GJ group fraom northera
Sweden solved some of the prablems cEperienced
<during their Octoher 23-cm tests in time for their plan-
ned session i late November. One problem was lack
af a  working  nioon-tracking  program.  This
necessitufed aiming the 32-meter {105-foath dish by
hand. With u heamwidth o1 less than voe-hall degree,
this mcant repointing the antenna every 30 seconds for
eight hours, Nevertheless, despite this handicap, they
worked PAGSSB, GIWDG, GILTF, VETBBG,
WoYFK and DI4AU. By November 28, with a track-
ing program up and running, they added SMODFP,
SMECKU, DI, 1.X1DB, F9FT, K4QIF, K2UYH,
VKSMC and possbly wthers, KZUYH reports their
signil ta be 12 dB above noise in 2 3-kHrz bandwidth
of his location. The 23 om moponbounce for
vveryone'! seysions are tof necessarily at an end. More
tests gre possihle late this spring or somenme in the
sutomer, Maybe by that time more 23 cm stations will
be reauy to take advantage of this rare oppariunity.
"“The New Erontier®* for March will CATY & deserips
tion of what will be needed to participate,

Alaska is often a hard state to work an any bam,
Now providing that «lusive slor in WAS lists i
kLTWE, Thanks ta the loan of an amplifier by WIiR,
Tim has provided contacts to WSFF, WLJ R, W6ABN,
KINSS and KABY, After a QRT during December for
¢etting married and a shilt of () TH, he shouid be back
an by the time this appears.

KSEE reports that on November 23, she made what
is probably the first Yl-to-YI. EME QS0 when she
worked 15SMSH, with Lina i5LiNA at the key. They
had set up a sked to accomplish this frest, and it paid
off. Signals were s good that they wore able to ey
change names as well as the usual rudimentries. |m-
mediately following this, Lec feceived a call from
DLTQY and worked him without difficulty. This was
a particular thrill as many stations had not been abie
to wock DLYQY, whose array consists of only four
Yapis. IG5 F]




SHilent Keps

1t is with deep regret that we record the passing of these amateurs:

NIAHQ, bred F. Chellis, Concord, MA
WIBMH, George Chandler, Boston, MA
WIBWN, Ellsworth H. Peak, Saugus, MaA
WRIFAQ, Alvxander 5. Goodland, Needham, Ma
WIHSO, Edwin A. Kuowlton, Stonington, Mk
WILRZ, Williaro D. Truland. Farmingdale, ME
WIMORK, MylTes W, Brennan, Chicopee, MA
KINTS, Roger A, Janes. North Attlebora, MA
WIOLIP, Omar G, Simmounds, N. Abington, MA
WAIVDY, Emest M, Gordon, Old Lyme, €T
es-K Y HH, True L. Sleeper, Sherman Mills, ME
WATYNT, Edwin N. Salmon, Killingworth, CT
WHZEAQ, Michavi Rasky, Sccaucus, NI
WALICZ, Marvin Sarkin, Fayettevifie, NY
WAZONB, Ahraham 2, Cutler, Cherry Hill, N
WAZIFY, Barl R. Jardan, Philadelphia. PA
WIKN, George B, Weed, Wyneote, PA
WINRP, Bryce M. Fulks. Carnegie, PA
WIPMY, John F. Nording, Columba, PA
KU, Guy W, France, Vandergrift, PA
WA‘RLD Inhn W. Burket, Jr., Wayne, PA
RISDW, laseph Stasko, L‘Urﬂclpolis. PA
K3IWNL, Fred B. Burdge, Williamsport, PA
WA4ABZ, Nelson 1. Donahue, Aiken, 8¢
WA4BSQ, Charles H. Imel, Cufpeper, YA
AA4C, Clarence A. Few, Mobile, AL
WALDHS, Fred . Horne, Clearwater, Fi
WAIDQQ. Herbert G, Anderson, Rame, (GA
WALFCD, Hollis Graves, facksoaville, FL
RA4GST, Herman L, Forbes, Jr., Chesapeake, VA
WAGWE, Robert M. Haope, Loxahatchee, FL
h4HA, Wray A Gitllette, br, Lauderdale, FL
WAL P, William I. Paweil, Dothan, AL
W4LIZ, R. Dick Thampson 111, Tarborn, NC
WR4KHZ, Nicholas H. Lean, Jr., Fayetteville, NC
WAl A, William E. Woud, Spruce Pine, NC
iFarmerly of Miami, L)
EB4LY, William K. Markey, Tampa, FL
WAMIL, Iohn M. Adkins, Port Charlatte, Fl.
WAMLF ex-W3IRSC, Russell W, Moore, High Paint,
NC
W4PDIA, Inhnmig ** o™ B Mobherly, Richmond, KY
WAPOQF, Barnard . Ullom, Tulbot, TN
K4PYK, Thomas . McoConnell, Kingsport, i'N
WDAR VY, ksiah Battle, dr. Phenix Ciry, AL
WASN, Stacy W, Norman, Charlottesville, VA
FWHAWRE, John O, Criner, It,, Nicholasville, KY
WYY, Robert b Jagoe, Owenshora, KY
WALU, Everstt D, Cratg, Lindale, TX
WDSAIR, bdward +. Lavin, Houston, TX
WECS, Damci M, Moon, Housror, EX

50 Years Ago

"t in his editorial, K. B. Warner recounts the chang-
ing conditions on the ham bands 180 through 20
meters, Some scientists think there might be an
Ieyear solar cycle hied in to these changes, but it is
mere speculation — shorf-wave communication s
only 7 vears old!

L) Irving Weston, WIBHB, and Ralph Benton,
WICL), of the Boston Radio inspector’s uffice, tell
“How Unele Sam Chevks Your Frequency.” A W-he,
vrystal, certified by the Burean of Standards, is held to
fess than ¢.1°C in an oven and drives a string of
multivibrators to give check points and harmonics of
A, w0y 0, 1.0 apd 0.1 ke Two batterv-powered
recervers caver the range 160 to 30,000 ke, Most of the
ohservations are of b, and commercial stations, but
weeasional surties inta the ham bands have resglted in
several license suspensions,

1 1o “*Further Notes ointhe Zeppehn Anftenna,”™ Don
Edmunde Respoli, 11MM, describes an expernimentai
method for finding the vurrect length of the radiahng
portion of a £epp antenna system. To use series tuning
on bath 0 and 20 meters, an additional 5-meter length
of feadl ling, strung around the shack, is clipped in

2 .=

WBADDQ. Victor . Ezell, Saucier, MS

WiEH, Harold H. € larke, H.m:n AR
WISFYDY Ivaa L. NeCreary, Midwest Ciry, OK
W WY, Ravmoend 1, Reuss, Athens, TX

NEG, William D. Fohelkamp, Fufauia, Ok
WDSGNG, Aithar B Harnngron, Hircheock, TX
WAHLE, Frederic K Spies, §irtle Rack, AR
WASKBE, Robert Douelas Heasley, Pascagouda, MS
WSPNCG. Richand G, Parrerson, Ardmare, Ok
WESLUW, Herbert L. Seales, San Antonia, Tx
WEUX, Robert W. Can, Jr.. Burngr, Tx
WSYIN, Ravimond T. Lowder, Arlingron, TX
ROBIXC, Louis A “Tommy™ Thompsn, Sania
Barhwa, CA
WERADVO, Gordon Bowser, Santa Barbarea, CA
RABEL T, Dornthy D Nickles, Sacraniento, €A
RabkW, Charles %, Chapman, iracy, €A
WhSZ, Vertive 1), Walson, [os Angcices, 3
KAGHC, hohn (. M'ig(_ulh\ra\ San Francisee,
WAGOAMR, Samuel O Read, € fula Vista, OA
WETLD, Bryan B. Basinger, Simi Yalley, A
WHTQEF, Oerald O, Martin, Fontana, © A
KATRY, William €, Hollev, San Jose, €4
‘L, Donald 8. Juckson, Palm Desert, CA
neent M. Suflnan, Selah, WA
L . Virgil Sticgelmeyer, Shaw Low, A7
WTHER, Alvin K. Brown, {asper, WY

CA

KATHOV, | ouiv L, MeCoy, Tucson, AZ
WO, Charies W Dinty™ AMoare, Green Vallev,
AL

WTIWU, George A, Henson, Glendale, A7
LIKEP, Chailes W, Fraser, \berdeen, WA
WIEYY, Kabaort R Nance, Spohame, WA
WILVEZ, Vincent O Nardah!, Seartle, WA
WATNLICY, Harold R. Proest, Burre, MY
RIVER, Ravmond E. Gillert, Spokans, WA
WIWDZ, Ralph G, Gasparorti, Oeeany Park, WA
TWEADY, Wavne L. Faith, Montpelier, (1
NEBTN, Carl F. Ahrends, Sr, Davton, €1H
WARCOT3, Dr, Ralph F. Narhhetfer, Rochester, Mi
WHDPU, Kenuoth B, Peck, Porr Huron, A
WERGKN, Mano Marigeud, fran Mountain, M1
KHEHIW K, Gravdon B, Lamdlis, Unian Lake, i
WANIE, Joseph E. Benoit, Lineoln Park, Mi
WARIUD, Morse E. Thomas, Canton, OH
WHRIHL, Henry L, Thichaud, CGraden Hutten, O
WDRIL B, Danoy Samipley, Greenwich, OF
WS/ Charles 1. Bireet, Jackson, NI

Wk NA, kenqeth L, Henderson, Lesinogon, &1
WHNEK L Alphonsa H. bFoarect, Detroit, B
WHRORS, Kenucth Lo keith, ) ima, 13k

place tor T-Me. work. (Parallel tuniny must have heen
a later development!

[ Howard Chinn, WIAXV-WIXP, describes *ta
New Type of Praked Audio Armpiificr’ he uses in his
yeveiver, A series-tuned circuit is conaeeted across the
plate load resistar of the first audio stage, and the grid
uf the sevond stage is connected to the junction of the
L cireutit, Bandwidth is varied by changing the plate
load resistor. To facilitate experimentation, the RLC
seation is plug-in, und an audio transtormey is plugged
in for "phone reception.

[ Charles  Seymour, WOYFMN,  describes  'An
Electrically-Ciperated ‘Bug’ ** kev, using a bulrer-
conpected  Jdelay-tvpe  telephone  relay and oz
“eideswiper’’ paddle, The key gives any fength strings
of dots, and manval dashes. (In the same ssve, the
cheapest Vibroplex 15 3171

{1In his LAR.U, ¢olumn, Clint DeSoto uses a
vhotograph sent in by San Francisco SCM Clayton
Bane. W6WEB. The picture, from Asamura, J3CR,
shows the VAR, {7in all!

25 Years Ago

February 1956
) Dxan Pfost, WIKOT, tells how to huild **The Ash-

WERSYE, William G, Ingling, Fairhorn, ©H
WHRTIH, Pauline Phiekaud, Uhrichsulle, OH
WHRUICHD, Chardes R Girage, Owasso, ML
WRW DI, Arthur W, Fimmer, Pontiae, Ml
WHWRIL., Ralph M. McCuade, Coiumbuy, OH
WOACW, Morris E, Winn, Brazil, IN
NOAVS o  WOEGH | Ferpus B Mackain, Goshen, IN
WURBY I, Orland B Banntng, Flkhart, it
RASCUX, Walter 1. Tames, Chieaeo, 10
WonUQ, Hitbert F. Haut, Cecil, Wi
WOYEME, Van i. Bowman, Fort Wayne, IN
Kot Ov, William Harns, Tatayente, IN
Wotrky, Wiltiam L. Tress, Pound, W1
SROIDY, I Harnld Jacobsen, bt Yernow, 1.
KOINEex-WEHYS, Tulius %, Morgan, Highlaml, 1
SPUISY, Joe | Thomas, Rockudle, IN
KOITO, Glen R, Harvey, Tangier, 1IN
WORKYM, James B, Langston, indianapohs, 1N
Wal GG, Clark B, Winchester, Roanohe, [N
KOOI, Arthur ¢ Wakeman, Neengh, Wi
WHORN, Wake F. Harriman, ot Wawie, IN
KO, | aus |, Koss, Rushville, IN
WHOLIYZ, Chailes 2. Jeffries, Jr., Wilmington, L
WUVEZ, John Disch, Chivago, 1L
E9YYB, Asaph O, V. Elston, Lancaster, W1
WRBYL, John R, “Bob' Daran, Denver, (0
WDADXE, William 1. ilofiman, AMaberly, B0
WHOFER, Clarence H. Nelson, Faribault, MN
WHlZK, Harold C. Hammer, Des hoines, 14
WOEKPE, Fari Drange, Aanmerman, MM
WHALWE, Paul A howalski, Vorpas, MN
WAN YT, Wes Hood, Pachln, L0
VEIYO, Aagus V). Macllonakd, Darimouth, NS
VE2AEM, Charles 4 oorsh, Uutrement, PO
VEIAEN, Perey Spavkes, Brooklin, UN
VEIAZY, William E. Warburton, Ushawa, ON
VEIELY, Albeit B, Willis, London, ON
VEINP, Max AL Boae, Newmarker, ON
VESADR, Leddie | Groome, Reoing, =&
YESHZ, foweph ¥ Richiond, Pronce Albert, Sh
FE37, PPatnck Conway, Co Westineath, Treiand
FG9RY, Sender L npersonth, Celenia Altanura,
Cinatemala

“1 e dombes, SHRE]

Norer Al Rileat Key reports it to Hg, must mciude
the name, address and call of the reporeer as well as
the naite, address and vl of the Silent Key i order to
e histed an the cofuma, Please allow soveral months
o the fisting ta appenr i ST,

Fray Mahile."" [t is 4 6A40)5-2E26 7S.meter e, section
that replaces the ash tray in his Chevy, | be modulator
sbuilt ona 2 ¥ 4 x oanch chasas that mounts smder
the Jdash.

7 To Tennings, W6EL, gets “'High tability in a
Crystal-controlled YFQ™ for his sideband rig. The
seeret 15 to use twa “yubberized™’ crystals at 7722 and
11,530 ke, to give 2 beterodyne range of 3801 to 3813
by, Asingle gansed control For the two dual cupacitors
dvisiss the crvsials causes one asedlator trequency to
tncrease as the gther ane decreases,

[JIn a tmely Technival Topie, George Tirammer,
WIDF, tefls about **Leear Amplitiers for A.M." and
why they're great (o sideband but mostly 2 waste ot
puwet on a.m. (Oh, that villainons varrier)

L1 Lew McCoy, WIICP, describes A Complete 6146
Fuonoiy Fransmitter™ for am. and o w., 80 through
10 meters, vrystal or VFO. Mac packs a ot of freatures
mto the g, including ditterential keving and, best ot
all. & price tag of $90 for all the parts.

1 Camnpbell, WICUT, and Goodman, WIDX, show
vrystail-controlled converters for 7, (4, 21 and 28 Me.,
designed to work into & recehver that tunes the
RK-meter band.

[ 1% A Rnugped 28-Me, Coaxial-Antenna Design’ by
Steve Horvath, WBPVC, is intended for good general-
Loverage operation and (80s with mobile stattons,
The upper half of the antenna i5 a yuarter-wave whip,
and the skirt 5 made of 3-inch dizmeter aluminm
tubing. - Bvron Goodman, WiDX s



ARRL International
DX Contest Awards

Program

The list below indicates the categories for
which plaques will be awarded in the 1981
ARRL Interpational DX Contest, Thanks
te the many clubs and individuals who
have made this awards program possible,

WIVE Phone
Sngle Operator
All Bands Franktord Radio Club
18 MHz ARRL
- 345 MHz Gary Firtick, K1IEBMW1EBC
7 MHz David Thompson,
K4JRBKEMDX
14 MHz Richard Loehning, N9AGP and
Mark Michel, WSOP
- 21 MHz Hamiesters Radio Glub, WaaA
28 MHz Roy anl Kathryn Tucker,
NETK/AABTK
QRP Rackford Amateur Radio Assn.

Multiop-Single Transmitter
Mid-CQhio Gontest Club

| Multiop-Multi Transmitter
s Butfalo Area DX Club

WIVE CW
' Bingle Operatar
All Bands Frankford Radic Club
1.8 MMz | WI1TX Roy Fosberg Memorial
- Gonnecticut Wireless Assn,
15 MHz Marthern illinots DX Asso,

7 MMz DX Awards (Guide — WHYBY

14 MHz Neena — Menasha ARC
21 MMz Willamette Valley DX Club
28 MHz Mike Badolato, WEMYA

| QRP Hollywood ARG

Muttiop-Singie Transmitter
Mid-Ohio Contest Club

Multiop-Multi Transmitter
WAIZ Hollis Graves Memorial
- North Florida ARS

: OX Phone
| Single Operator
World North Jersey DX Assn.
Africa John Farrington, WATTQP
Asia Latayette ARC & Acadiana
DX Agsn.
. Europe Murphy’s Marauders

North America Chod Harrls, VP2ZML

Orearia Ray Stone, WARBO

South Amernca Roy and Kathryn Tucker,
NBTKIAASTK

1.8 MHz Arkansas DX Assn,

25 MHz Raobert Paterson, W3YY
T MHz KN6M Contest Machine
14 MHz Don Wallace, WEAM

21 MHz Worldradio

26 MHz Mike Badolato, WEMYA
RP William Shepherd, K3WS

Multiop-Single Transmitter
World Dielta DX Assn.

Africa Indy DXers

Asta Kansas City 0X Glub

Europe KBLSG Roger DeBusk
Memonal

Narth Amernica Lynn and Rosie Lamb,
WANLIKA4S

Qceania Carl Smith, WOBWJ

South Amerfca Liga Columbiana de
Radicaticianadas

Muttiop-Mutti Transmitter

Wortd Glougester Gournty ARC —
Southern New Jersey

Asia wike Badaiato, WHEMYA

Europe Grosse Poipte Farms 00X Assn.

North America  Soytheastern DX Club

DX cw

Single Qperator

Waorld Narth Jersey DX Assn,

Africa San Diego DX Club

Asia Sonoma Gounty Radic
Amateurs

Lurope Glarke Greana, K1JX

North America Pete Grille, WERTT

Cceania Ray Stone, WSRBO

South America Alamo DX Amigos

- San Antonio

1.8 MHz Arkansas DX Assi.

3.5 MHz Earl D. Merry Memerial
WK donor)

7 MMz Art Boyars, K3KU

14 MHz Bencher, Inc.

21 MHz Sauthern New England
DX Assn.

28 MHz West Jersey
Gommunications Products

QRP AJ7S — Nashua ARC

Multiop-Single Transmitter

World Texas DX Society

Africa Red Stick DX Assi,

Asia Red Stick DX Assn.

Europe South Florida DX Assn.

North America The K5AC Multiop Crew

QOceania KNBM Contest Machine

South America Mike Badolato, W5MYA

Multiop-Multi Transmitter

World (ORZ DX

Asla Colorado Contest
Conspiracy

Europe George Schuliz, WEUA,
and John Brosnahan,
WHUN

North Amenca  ¥entura Gounty ARG,

KEMEP

SPECIAL

Scandinavian

Award John Lindhoim, W1XX

(Top Scandinavian Country aggregate)

Singie Operator

Combined score (Phone & CW)

World Yankee Glipper Gantest

Club
WNVE {to the op.) National Contest Journal

Japan Northern Calitornia Contest
Club

Patand Hich Assarabowski, K1CC

ox:

Caribbean

Arturo Gigante, Jr.,
H1B8GB
Europe — 3.5 MHz (ow)
South Florida DX Assn.
Europe — 3.5 MHz (phone)
Gale Steward, K3ND
Middle East {cw) Herb Twitchell, WEBL
Republic of South
Africa (phone)j
Israel cwi
Israel {phone)
Japan (ew}

(resident)

Bill Jennings, K1WJ
tMartin Hartstein, NGWW
Martin Hartstein, NOWW
Randy Thompsaon, K&ZD,
and Tom Mornson, KSTM
Western Washington DX
Glub

Japan — 21 MHz (cw)

Jess Guaderrama, WSLEN

Japan (phone}

Dominican
Republic (cw)
Dioeminean
Republic {phone) Jose Barcelo, HITUP
Australia iphone) Armond Noble, NBWR
(ex-VKIAM)

Jose Barcela, HITUP

WiVE:

Low Power (top
hoth modes)

Low Power (cw)

Ken Bolin, WiNG
Wireless Institute of the
Northeast
West Caoast Big

Gun (14 MHz Waest

of Mississippi) Larry Pace, N7DD
Recipracal

COperator (Foretgn Amateur Bilingual Radio

in WIVE) Qperators and DX
{anada (cw) CANAD-X
W4 (cw) Jan and Joy Middleton,
WB4CKY
Texas (cw) Dennis Motschenbacher,
KASCHW

Southern Calitornia
Contest Club
Catitornia {phone) Dave Bell, WEAG
W8 {phone) Livonia ARG

W {phone) AK-SAR-BEN RCG

Galifornia (cw)

Multioperator

Caribbean (cw) ¥ASME Foundation

Caribbean (phone) WSQBM Joe Johnston
Memaorial

DXpedition (cw)  Joha Minke, N&JM

WIVE Club
Unlimited

(50 + entries} ARRL
Medium (less

than 50 entries) ARRL
Local (3-10 entries,
live within 20 mites)

ARRL

Most Improved Club

{points per entry) Steve Place, WB1EY!

|
§
|




Results, 1980 IARU

Radiosport Championship

75 Zones, 111 member societies, 1501 entries and one |ARU.

By Tom Frenaye,* K1K}

nterest in the IARU Radiosport Champion-
ship continued to grow in [3R0 with another -
cTease in oveiseds participation. W/VE par-
ticipation did drop slightly, making the overall
total ot logs received add up ta 1501

Since the 1979 contest font new members
have joined the IARU - Montserrat Amateur
Radio  Suciety (VPIM), Federation de
Radtoaficianados de Cuba (CO), Radio Society
of The Cambia (€51 and Solomon (stands
Kadio Society {H4). Add to that the successful
IARU  performance  at  the World Ad-
ministrative Radio Conference in Geneva late
in 1979 and you will agree that the IARU con-
tinues ta effeet viry positive steps for Amateur
Radio worldwide.

As i the past, |5 and 20 meters continued to
be the bands with the most activity, The most
successiul scorers relied on 15 and 20 for the
bulk of their GS0s, while making sure to spend
a significant amount of time on the uther bands
io ensore a good rmultiplier total, With
multipliers warth the cquivalent of (0 or 13
QROs, the time spent to dig out the weak ones
on B meters or the sigrals dden by QRN on
8 meters really does pay oft,

New world 1ecords were set hy ZETADE
(phone + ow), LUBDOQ tew) and KHeXX
(mubltioperator). The KHOXX vrew made good
use of 2d-hour a day propagation ta Japan or
North America and some very good multiplier
bunters to sot 4 record that may stand for
several years to come,

Hope vou’re making plans for the 1981 can-
tosi — July 1T and (2!

A S0-foat wire n & palm tree was all that
W4YOKICBA naeded to qive many & QSO trom
tha Bahamas.

sassistant Communications Manager. ARRL

4 Ool=

ZL1ADI brake his old world record in the 1280 contest to remain the king in the mixed mode
category.

Top Ten — World (Score. Q50s, Multipliers)

Single operator
(phone + cwj

*ZLI1ADI
RXiDZ
UBSMCGS
HRETM(KSZDh
AHZE

RE2AGA
UASLEX
UYs00
AD1SS

N5JJ

Single gperator
{phone)

k7R
VETCG
AGTM
DLSPG
OFSEY
N5IH
HMP1XBK
WAGHCI
Kvuw
KBSV

*New world renord
**New [LS.A. record

2.078,964-26498-158
1.775,472-2916-141
1.6811,124-2863-115
1,367,660-2803-140
955,636-1942-102
945.969-1692-141
898,101-1892-111
804,760-1753-110
781,842-2057-101
7338211801111

1.264,208-2654-121
1,106,722-2744-113
947.262-2313-113
T86610-1716-97
778.590-18458-40
768,509-1919-104
713.084-2312-94
681,700-1791-10Q
646,680-1589-120
585.342-1708-93

Single operator
{cw)

+LUBDA
LIP2NY
G3FXB

#+K K]
HH2VP(N4XR)
0Z1LO
K6LLI7
RW3HY
KINHY

KETA

Multioperator

*RHBXX
EY2B
UK2ZPCR
HEBY
NP4A
LIKaWAR
EY2P
CYWERDF
UK1AAA
UKEMAF

1.634,720-2420-136
1,249 952.2242-124
1,059.050-1952. 118
1,036,035-1505-161
1,029.480-2154-115
925,184-2071.104
832,755-2138-103
£12,490-2015.106
Tr7.606-1812-109
771,498-1626-117

£,071,845-5613-183
2977,724-4196171
2.470.360-3655-151
2,400.252-3915-139
2.106.874-3878-154
2,106,506-3165-154
1,945,144-3655-134
1.766.848-2911-152
1.742.391-2778-147
1,657,630-2948-130




SOAPBOX

The middle of the sumimer is not such a good time for
a world contest. The mat is too high at night and too
fow during the day. | am sure that it is inpossible to
win from the northern hemisphere, 1t was a ot of fun
to climb 45 meters high at night to repair my monster
quad. (UPZNV). Evervthing went great unttl it came
time to Jo the duping . . . Mext year we are using a
vomputer Tor sure! (WDeUZFRY, Happiness is calling
(') and having JTTAN reply. It is even nicer with
ITIBG responds 1o the very next CQ. (AASS/
WEBSIBM). Bands were lousy from HP-land . . . High
nise level . . Join us on the TARU Region 1§ Net
Mondays &t 2300 Z on 14265 kHz, (HPLGD).
Bositively the best contest going, This year's coutest
was no exeeption, (WDEEEQ). To me, Radiosport is
ailor made For lirtle pistnls’”, We all have a chanee,
The 230 ()S0s and 30 zones achicvement leve] awards
are nice oo, IKX4H)Y, WOW, am ¢ glad that this ane’s
over, What a deag, Not many stations te work and
then the hands weren’t really that hot. (WDEKXN),
Spuecial thanks 1o the hundreds of sone & and | sta-
tions | worked for heing worth three points instead of
ane point!! (KSTAY My first trv at ow only . . . things
wete great for the First six kours then the band condi-
tinns turned to “typieal summertime’ from Maire., ¥

Jen metets never opened up, 15 was sc-so, and 20 Was - sAN teamed up with WEWMU for an 11th place finish worldwide (no. & WIVE) with the heip of
down and goue fishin'. . . . I'd like to see this contest this nice set of antennas.
mmoverl from the simmer months — unless someane
wiould ke to donate an air-conditioner for the shack,
which doubled as a sauna with the SB-220 cookin'.
(WATHPING. Unforunately, this proved to be the
warst year, propagation-wise, This vear it seemed like Top Scores — WIVE
the §and 6 land stations were fn the best stateside locas

tinn for the vontest. , .. [ am a suphomore at NCSU in Single aperator Single operator
" Raleigh, NC. | am very glad that there are a few large {phone + cw) {ow)
rontests during the swnmer when [ have tree ime and  KETMKAZD) 1,367,660 K 1Kl 1,036,035
sehool s out, (NAAY 1), This contest is weomloaly o apqgs R Q4D KBLLT R332 755
CW Gweepstakes far me. Really enjov the large N‘:‘:JJ - ?3,5‘?'?1 KTNHV ?7?‘606
patber ot Q805 that can be made with a modest sta- v it e '
Hien. (KASCHW/AASY). My pet peeve is stations W2CXMWB2EJG) 723, 7 K5TA 771,498
 that ()"’ for long perieds of time without leaving  W2SZN2ZALK) 860,894 W5VX 639,058
enough hime {or folks 1o anwwer ... b o full break-in
so [ could hear them CQing again by the time | had  Single operator Multioperator
sunt the first letter of their callsign, (KA2CGY). Got {phone)

hut by ol* Murphy in a new way this voar — the TH6-

(XN was too high (120 feet), It worked tine inte JA - KYRI 1,264,208 WHRDF™ 1,766,848
land, bur nor as well as it should have worked im0 vETGO 1,106,722 NEAN 1.571,472
Europe. [ was consistently beaten into Europe by 2 a37 52 NAWW 1,528,360
fucal with 6 clements at 40 feet, (WB2SIG/ ;«I’;liHM ?’i;gﬂ@ WEYX 1,416 063
W2CKM.} WABHCI 681.700 W3LPL 1373043

Multiplier Leaders (Total, 1.8 MHz. 3.5, 7, i4, 21, 28, vhi

Phone + cw Phone

ZL1AD! 188 7 21 27 38 3% 2% k7RI w1 o1 8 11 40 44 161

AX1DZ 141 7 13 24 37 38 m2  KeVUW 120 02 7 23 32 3 174

HZ2A0A 141 — 15 19 35 47 2% VEICC 13 o4 o4 boaz

K&TM 140 2 10 19 44 40 241 AGTM 13 1 3] 9 46 37 12

UBSMGS 116 2 & 10 36 37 22 N5IH w1 1 W 38 38 114

Cw Multioperator

KK} 181 1 13 27 49 43 28 KHBXX 183 & 13 24 »0 48 353

LUBDG 136 3 17 25 34 32 25 EYZ2B 171 B 12 24 47 51 30
The 5th-place n]u[tioperatog score cdme from UP2NV 134 7 12 15 38 38 23 UK4WAR 154 3 W24 43 47 27
NP&A this year, Left to right are Cheido, G3FXE 18 3 13 16 32 39 15 NP4A 154 5 12 2% 40 43 283
KP4EHP, Ruben. NP4AZ, Cugui, KP4O, and K&TA My — 11 23 34 38 121 WBHDF 182 6 10 24 43 42 263

' Pedro, NP4A.

RS

UATOSM. Serge (lett) and XYL UA10SA, Lyuba, heiped many people work UA1PAL, Slava, who spant most of 1980 in Franz Joseph Land. Serge is
chiet of the UK10AA OSL bureau, helps with FJL QSL chores and is an active DXer. Slava made several hundred' QS0s from Graham Bell Island to
give many DXers a new country during the 1980 {ARU Radiospart Championship.



Scores

Scores are listed by ITU zone, then by couniry within that zone. The ling score (example — DM3BF 211,919.803.73.B) indicates the cail sign used, total score, number of con.
tacts, number of ITU zone multipliers, and entry class. The entry class ietters are A — single operator, mixed mode; B — single operator, ow oniv, € — =ingle operater,

phone oniy; O — multioperator, single trapsmitter,

Almost too late
Zone 28

Hungary
HA4XH

'iiiid-;??
HH&&K 251684 w94 92

&7 AN
Hﬂ\'ﬂ[)l 1ra

R R RS T

Fa jl-’l’

HAIHE 20E- 37 g
HAING M8- Gk R
FHIBV G op1s)

WO,257-3319-1 39-(»

HALKE prs
nbh Ihl-2 3H0- DA
Hal K:-,-hre» nprq N
S1,440-11.35- 4.1
HALSKNDIS up;a) .
AR A3 109 TE-E

HAZRHE 16 aprs)
34 D40 Ged- f2)
HARRA 714 np(s)
B.0a0. w02 Fa
HﬂHKQXEHA85 HY WH . aprs)
&0

1 - B69. &-[D
HAZKNAGL ﬂt ii
52,270- Bi%- &0-13
HASBK LIS nrxri!

W14 1% Shall

ARSI (Z eprs]
BA I 129 S50
Ha kL 1(2 fmrsj

304 340 90
HAGKLEG DD!S!
A1 HE

HAZKMG? cnlsl

#1h AR
ECTARNE N4

Zone 1

Alaska
02 1255-
13H-

. 4
KL 1 AF 237,
182,354~ 642

KLIHBK

Zone 2

British Columbla
j1-'lf;7IQ

hb,&s?- 33?- S3-A
47,418-

315
4, 610-145] 103-3

1
1 1“6.3’?2-2744—1 13-0
108,92/ 533« 97.C

VETAWT
Zone 3

Manitoba

VF4XK{VE3 HI VF4 Rm
a BBO 458:110-0

Sashate hewan

2B A8, 354 291- 21-B

Zone 4
414,960-1233 BO-B
266,144-1978- 65-C

{ntarie

VE SLaLE 122, 483- 41g- 71-4
13,760- 10%- 32-A
27854 400- 62-8
21,815 4n- 65-B

Hi-
8{1,540- 470- 40-C
58,506~ 367. 42.C

E
36.324- 253 3o

K
WESBCGHT
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(41 4 39,85%% a8~
KESVI.  banidaditos.
Wkt 184,904~ 668- 75
wwm-sqwssméw apr)
126.633 753 sS4

AGYCL. 63 168
TeNXB i0Ba- 40. A
Orange
“‘}ﬁﬁLFF '.u 15%- 429- 41-8

591383 438 438

NhF{F 43,624- 140- 75-5
SEGDP 34,308- 275 1G-B
IRNHC 1260 228- 24-B
30,874, 221- 43-C

HASD
wawmauwnebn Gy
166,796 540~ 820

Santa Barbarz

WABZV G 23,764 640-
WABYNN 94,563 475
HEMA GR 80 469-
ATIQE 31,180- 225
HEBDNN 2h376- 202 3
KEE Lia 234,396- R71-
ST A48 71-
’.\IﬂhNHB I‘)BQ- GRS

1
1x48g- 13
”GABI'W?K\rA NGMB s)
0 175-1490- 790
$an Digge
NeKW 57,456- 3
“‘HISVNH ..{‘!Jif 171- 478
85,085 §82- 68.C
K 580-  149. ]
W‘GHUF(KEXT NESs MO FIM
WARDEBC, npr
1.7 B48-291] 15?-D
yask »NaAMES
DESCA R H .Cl
645,075 1968- &9-D

San Francisce

WHSEEQ  520,893-

WHESHM 126,48

Kel RN 1558

NERC 48,42

WHEVGY 18,8

Santa Clara Vallcy

KeRU 71,346 383 47-A
NBNF 850 383 s0-a
WHEDSY  2E200. 10 294
KESG 154,156- 609« 65-B
KBETM 26664 FTB- 24B

76  0OsT=

WaPRL 2l 72

WHABHC) SEI,TQ(‘J 1?91 100{;

MN&GW 168,108- &5

WhBJF! 2‘:‘.097- 218- ZI-C
2,904- 126 28.C

W&YK{NSFP AAGE G L0,

HEX 0y, NﬁlE.WlARR Wb.SZN

WABITV,0pls
P e 063-2041-121-D

San Joaguin Valley

WBaEYKY 130,268. 648- S4-C
WOeELE 90,644~ Z94. h2-€

Sacramento Valley

WS 337.122-1115- 868
NeIM 08 30- &7 BB
w7
Artzona
WA?NKI. FRO06- 23%- 368

L./ J.?-‘-‘h?ldii 1038
WAJ L 1.1,339- 159 2602

HIKH+WEBTPS
382, 522 -1193- 890

Idaha
KINHY #77,606-1812-109-B
Mantana
WTIW 2IE65G-1078. G4.4
K (‘PQ -35 AQ0- 341- 40.HB

ANT L520-  88. 23-8
W'i"l ‘(NHN?’AMZ]
169,8096- 153 64-D

Nevada
WRTVVH 29,336 204 31
Giregan
KETTY H5,484- 305 -4
WY AG 205687 5)‘?-301 -B
Wrte 119, Y78- 5 61-8
M 58,696 290- 528
Utah
MN7IE 331%- &f- i3-H
Washington
WTLLIR
KIWA
WTHUN
KAZRV L
Wikl

TR
AGIM
Wy
wWeTRFL
HIRS 5908, 104~ 224
Wyoming
VERRYTX/T  AP0D- 66- 208
KBIM Z124- 30- 1B
WATFYE 288- 16« 4.0
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Ws
Arkansas
‘ABTZOG 36,089. 200- 40
KAVGESS 14 495- 104- 3
WSELE 26%- Gu
Louisiana

K5 LA 281.814- B321- 8B
WISWG 10,230- 450- &65-B
WSOE 42,625 352« 553
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1,571 472-3220-144-13
MbrTthwﬂﬁ AE]
A4,762 5a69- 51-0

Mississippi
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CIHOVM 29,543- 277 1B
QH5G 25,330~ 208- 148
DH3NM

QHZBV M K F:
OHEN ) %8
QHGLC i 9 21-B
QHIkS 0,212« 112- 238
oHBLB ;080- 3. F4B
QHAVE 6318- Ll1- 268
QOHZBUT 5168 Bl- 1B
QHGLS 91l- 104- 7.0
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Public Service

Hams Help in Hot Spots

Monday, November 24, 1980 marked the
heginning of nine Jays of wiidland fires in the
Southern California arca. The loss in acres of
watershed was staggering, Six lives were Jost
and aver 350 homes were destroved with
dozens more damaged, Damage figures com-
bined with costs of firefighting efforts excecds
75 mllion dollars.

At one time during this pertod fires raged un-
vontrolled in San Diego, Riverside, San Ber-
nadino, Orange, Los Angeles, Ventura and
Santa Barbara counties. Untold numbers of
dedicated Amateur Radio operators provided
cammunications support for police, fire, local
government and Red Cross efforts on almost
every fire tront.

Orange County experienced the longest fire
<iege and was the scene of the most destructive

- of the fires in terms of tofal acreage destroyed.
A fire that began in adjacent Riverside County
vlose to last winter’s flood-ravaged Lake
Elsinore ared was quickly whipped by Santa

~ Ana wind conditions exveeding 75 miles per

" hour into the rugged canyons of southeast
Orange County. Much of this arsa hadn’t
burned in decades and in a high-wind, low-
humidity environtnent the fire quickly spread
into indian, Holy Jim, Trabuco and Silverado
Canyons. A number of structures on ranch
land in the mountainous area were desiroyed.
A juvenile detention camp located in the
fanthills  haltway up Santiage Peak was

| threatened, and a tull evacuation was required
within 24 hours of the fire’s onset. The wex-
clusive community of Cota de Caza was nearly
overrun by the fire, and only the last-ditch
valiant ettorts of weary firefighters prevented

- the destruction «f wumerous nillion-dollar
homes, Cota de Caza, fike the Joplin Boys
Ranch, required evacuation as did several hun-

; NATIONAIL WEATHER
ASSOCIATION RECOGNIZES
' AMATEUR PUBLIC S5ERVICE

PEd YDec™  Dongherty, WIWN, of  Frederick,
Maryland, has been sefected by the National Weather
Assoviation to receive s 1980 award for the greatest

Ceantrbugion to mctecrological operations by ap -
dividual who 5 not & part of the professional
meteorofogical commuity, The Awards Commitiee
was virtrally overwhelmed by the multiple nomina-
1ions and supporhing Jocumentation from the Ma-
tional Weather Service and other public servive agency
wfficials citing 1doc’s balf-century revord of gutstand-
ing icadership and continnous Jedicated support 1o
the general forecast and cinergency weather opera-
tions «f the National Weather Sctvice, Dne's cttorns
wory revognized at the NWA s anaval meeting in St
F.ouis in December, as he regeived the association's
Avard Plague. Honorable mention citations go to Art
bricksan, AGOB, of Fort Collins, Colorada, and Ted
Humnmel, W2LEL, of Cheyenne, Wyoming, for their
vdther pbseryvations and ernergency communications
sitpport during seveial severe weather outhreaks durs
ing 1979 and 1980,

The NWA awards program annuaily recopnizes
outstanding services provided to the public by hoth in-

*Assistant Communications Manager

dred residents of nearby Modjeska and
Silverada Canyons,

As the Orange County Sheriff and Fire
Departments began the evacuation of threat-
ened residents, & relocation  center  was
established at El Tore High School, some 10
miles from the fire front. The lecal chapter of
the Amcrican Red Cross was mebilized from
the nearby <ity of Santa Ana to assist the
evacuees, Based upon practiced procedures and
prior  disasier expericnee from  throughout
{Orange County, the Red Cross quickly called
on amateur operators from throughout the
county to coordinate communications between
Red (ross headquarters at El Toro High
Schoot and the fire base camp at O'Neil Park.
Members of the Amateur Radio Emergency
Service from hoth North and South County
responded  under  the  leadership  of  ECs
WAGTLE and WB6JBI, Reliable communica-
tions in support of the Red Cross offart were
yuickly established. Early in the nine-day Fight
against this raging inferno the Orange County
Fire Department, which had relied on Amatenr
Radio assistance in major past fires, joined ina
reguest for communications for fire-fighting
togistical support. The effarts of county hams
quickly became a 24-hour-per-day proposition
fat the duration of the disaster.

It should be noted that EC WAGTLE had,
based upon last year's fires and flooding, in-
stafled an ARES-dedicated 2-meter vepeater
{WRBALUM) on Santitago Peak directly above
this year’s fire filled canyons. When commer-
cial power was disrupted as fire destroved
power lines ledding to the mountaintop sight,
the repeater remained functional on battery
and auxiliacy generator power,

The South Orange County Amateur Radio
Association repeater W6TIO is situated ideally
to serve not only the immediate fire area, but

Jividuals aud organizations chrough support to apuera-
tional weather soovices, This year’s recipients join a
fast-growing list of Amateur Radie operators and
vlubs/nets that have heen recognized over the past
four years For their viforts, The 1981 NWA awards
program will be announced in this colunin m & future
wsue. -— Bruce Fpgers, WAYNEW, Chelmsford,
Massiachusetis

PUBLIC SERVICE DIARY

[1 Bureka, California — Novemther 8, 5980, When an
earthauake measuring 6.9 on the Richter scale struck
the area, hams used WCARS on 7285 kHz and 2
meters to relay damage reporis and other information
for Red Cross personael. (WBGIZE, SEC Santa Clara
Valley)

1 Las Viegas, Nevada ~- Noavember 21, 1980 After a
fite broke our at the MGM Grand Harel {one of the
latgest hotels in the world), hams used 2 metery ta
handle health-and-welfare tratfic. To this date, %4
pwople perished n the fire, with hundreds mare in-
jured and hespitalized. (K6HIT)

L Oklahoma City, Qklahoma — November 26, 1980,
When the town's ambulance service IAMCARE) was
Ieft without radio communications owing to disrupted
eiephone service, amatenrs were called in 1o help.
Using Z metees, hams supplied the only means ¢f com-
nunication For several hours, untl telephane service
was restored, (WASFSN, SCM Okiahomay

i3 In addition to the groups mentioned previpusly,
amateurs in the following areas assisted their local
police | departments  hy cunducting a2 Hatloween

Conducted By Robert J, Halprin,* K1XA

the evacuation center and Red Cross head-
quarters as well, Just two days before the onset
of the fire, the repeater had malfunctioned, re-
quirhirg its removal from service {or repairs.
Threugh the ¢fforts of frustee WeTIO,
WAGQCA and Huntington RACES Officer
WDEAWP, a makeshitt machine was put on
the air using two |M-watt transceivers, Less
than 48 hours later, their deciston to expend the
extra effort paid off when the fire broke out,
For nine days, the makcshift repeater func-
tioned flawlessly even though it was pressed in-
to almost continuous service,

[n addition to handling priority, fice-related
traffic, Orange County hams utilized existing
traffic nets to cnable firefighters from eight
different states to send messages home during
brief breaks from their duties. In view of the
fact that fire fighting continued over the
Thanksgiving weekend, this traffic-handling
capability was greatly appreciated.

This major fire represents one of the most
prolonged, efficient and praised instances of
Amateur Radic disaster assistance in the
history of Southern California. Credit for this
succesy must be given to the dozens of hams
who gave of their time, sxpertise and eyguip-
ment. Fo those hams -— 1nen and women,
voung and old — thousands of firefighters,
dosens of public officials and citizens say a
sincere thank you. Perhaps the most mean-
ingful expression of thanks came from one
Cota de Cacza resident whase home was saved
owinyg to the valiant efforts described in this ar-
ticle. That homenwner, like many of his fellow
restdents, posted a hand-painted sign along the
road leading from the fire base camp. It read:
“Thank God far the best firemen in the whole
waorld, and the ham operators, too!” — ferry
Boyd, WAGCUP, Laguna Hills, Cualifornia

“Coblin Patrol”: Chelsea  (Michigan), Hillsboro

1Oregont, Sourh Haven {Mickipan).

AMATEUR RADIO EMERGENCY
SERYICE REPORTS

1 Mariana Islands — November 22-23, 1980, When
Typhoon ThHnah was predicted 1o sirike Guam with
100 10 L35-mile-per-hoir winds,  hams  relayed
weather reports, continually updating storm specd and
location. The sturm fipally veeied to the north, hitting
Saipan. (KHAITL, ¥ Goam)

It Big Rasin Siale Pack, Culifornia - November
17-19, 1980, As a large forest fire threatened to ravage
part of the park {(which contains some of California’s
giant redwoods), ARES members volunteered their
services, Using 2 meters, hams haodled fre-related
traffic between distriet fire headquarters and the
disuster sight, while updating weather reports and
dispatching vehicles, By 6 A.M. on the 19th, the fite
was 75 percent contained, (W6ASH. EC Los Altos)

CONNECTICUT ARES
IN MASS-CASUALTY DRILL

The Connecticut Amateur Radio Emergency Service,
under the direction of SEC WISY, was asked ta fur-
aish radio communications for the North Ceatral
Connevticut  Emergency Medical Services 1EMS}H
Counail, Inc., for a “mass-casualty cxeretse™ held in
Wethersfield, Connevticut, Movember 13, 1980, The
purpose of amateur invalvement was 1o simulate the




EMS uhf communications system that the council will
have installed at medical control, area hosprtals aml
ambnlances, The “med-radios™ will have ten-channel
capahility in the 450 MM band. For the purposes of
this exercise, uitly one amatelt frequency repeater pair
was used.

The Pioncer Valley Repeater Assoviation machine
KIFXD, 0464, with the permission of the PVRA
directors, was the assigned primary frequency for this
test. In the event of a real emergency, this repeater fre-
queaey will be used tor primary amateur conmumen-
tions, [t 15 recognized that in the event of an actual
emergengy, or perhaps in future tests, more than oee
frequency would be used to etfect more efficient use
of communications links, The main purpose of the use
of one frequency was (o provide non-amateurs with
one frequency that they could monitor on cominercial
scanners or recervers, and follow the exercise and the
vommuneations from each of the operational points.

Backup commumications were provided for on the
220 MHz band, with hase station set up at the medical
control and portable units at the command post, triage
and test coordinator. The WAIRYZ repeater on
24.947223.34 was used. The 220 MH7 band was
chosen for ¢l} technical reasons — to have {wo
transeeivers nest to ecach other free of cioss in-
terference, and (2) to have communications with main
wontrol points for prionity and command functions
without mtertering with the primary net an 2 meters,
Fihe 220 MHz hand van't be received with commereial
SCARNCTS ar teceivers; theretore only command func-
tions (not general listeners) have access to such
transmissions.

Al the request of the EMS Council communications
chicl, the initisd message from the “scene’” 1o medical

control was transmitted on 220 at 1628 lacal time:.

“REMCC, this is Wethersficld Fire at the scene of a
hleacher wolfapse in Muchell School on Prospect
Street in Wetherafreld. Estimated 15 to 20 injuries.™
At 1000 local time, WISY inade the following
transmission on 0464 <“T'his is WISY . ., this is a test
exercise conducted by the North Central Conaecticut
Emergency Medical Services Council, A standby alert
is now issued an this repeater. This is WISY, olear."
At 1019 local time, the following transmission was
made on (04/64: *This s a test exercise, Thisis WISY,
section emergeney ¢oordinatar, A Jirected net is now
wlled. All communications will be carried out at the
direction of net controf station WIEEW, Only stations
with real emergency or real priority traftic should
hreak the net. ['he purpase of this net is to conduct a
test by the North (ntral Connecticut Emergency
Medical Services Counuil. This is a test excorcisa,
WISY, ¢lear.””
Critique

Amateur operatars shoutd be assigiied to permanent
stations or tasks, with at least one bavkup operater for
vach, familar with station lacation and equipment,
ihzs would specd np response to an actual emergency.
1t would alse be advisable to arrange a mecting of this
group 1o educate them as to the total, overall mission.
This type of mecting would give each aperator the
function ard communications associated with cach
point, with speciafl emphasis o the held operators,
i, communications of hwer and loading offhicer, The
lacation of these two operators vary greally during the
teme of the disaster, and they are not always in
favoiable locations for line-of-sight to the repeater,
therehy attecting the transmutted signal, Also, it must
he kept in mind that the physieal position, particularly

the operator with griage, is widely variahle, Operators-

should keep in mind the battery capacity of their rigs,
vperating time extends much langer than normalty ex-
perienced, so plan on oxtra battery packs with
vhargers/adapters to put into handheld transceivers,
Another recommended aceessory is a4 small hearing-
aid-type varphone, The high ambicnr noise level that
the vperatar is exposed to ut the disaster site adds to
the difficulty of hearing radio conmarids,

Radio operating locations from  the  huospital
CmcTgency-Toom areas are not ideal from the anienna
aspect. All stations operated very well on a temporary
hasis; however, it shouid be noted thart there was time
to set up anfennas v favorable locations because of
the preplanning. In an actusl emergency, this time
would not be availzhle, and there wounld he a great
deal more activity, aaxiety and confusion, which
would preciude the operator from speading 2 tot of
tine setting 4p aniennas.

One arew of necd for improvement was noted at
same hospital locations: the amateur operators had to
find the persounc to deliver messages, or find the per-
sonnel who Loew what the cxercise was really about,
and familiar with the “emergency planm.”’ It should be
understood, though, that our purpose is to furnish
communications only. This is what we are trained o
do. And to do this most efficiently, the proper
hospital staff should be at the communications pomnt
ta recetve messages and answer them if replies are re-
yuired.

80 BO5T-

‘The administrator of the University of Connecticut
Medical Center was enthusiastic and extremely helpfut
n exezuting the **emergency plan’ at this facility, He
wis impressel  with the service furnished by the
amateurs and has started the task of ordering com-
panents for an outside antenna, The UCONN Heatth
Center will be making & public-relattons film on the
“emergency plan™ at this facility, Plans are being
made tor filmeng of the coming spring excreise, in-
vluding Amateur Radio operations.

On Wednesday, November 19, an informal net was
held on 04/64 ta critique the exercise. This on-the-air
meeting lasted for 50 minutes. Most of the wnateurs
who took part in the exercise attended this critique,
and offered their comments and suggestions, The net
was ppened to other amateurs who did monstor bt
Jdid not take part. We did have comments from non-
partictpants and offcrs of help for the next exercise.
The general expression of siccess was made by alt,
with comments and constructive criticisms noted in
the main text of this report,

[ would like to thank the EMS Council for the vp-
portunity to participate i this exercise, It aftords ns,
the Amateur Radio operators, a <hanee to practice
and perfect our skills, — Bobd Warzocha, WISY

ARRL SECTHON EMERGENCY
COORDINATOR REPORTS

[ For MNovember, 23 SEC eports were regeived,
denoting a total ARES membership of 16,342, See-
tions reporting were Ala, Alta, Ariz, Ark, Colo,
Conn, EBay, [, Ind, Kans, La, Me, Mich, Minn,
MNev, Ohio, Okla, Org, SV, SDgo, 51V, 5CV, SHa,
Va, Wa. WVa, WMass, Wis.

COMMUNICATIONS SERVICE
OF THE MONTH

Alhough Huorricane Allen is gone, the storm and its
respttant path of destruction will long be remembered
by many southern Texas residents. Even before the
storm headed inland, Amatenr Radio operators were
preparing {oi the blow that Mother Nature had in
store for their areas.

As the storm's westerly path crossed 24°N and
84°W on Avgust 8, the Louisiana Emerpency Net on
7230 kHr was placed on werch satus by SEC
WEBSTPG, When a hurricane watch and gale wind
warnings were isstied for the Louisiana coastline, the
tel was put inte full operation.

ln Texas, the state Emergeney Operations Center
IEQCT in Austin was activated at miinight on the Sth,
and was operated continuousty until early morning on
the [1th. As the storm approached the Texas shore,
hany monitored the National Hurricane Net oun
{4,325 LH7, listening tor updated reports.

When Affen finally hit the Trxas shore on August
[}, normal communications channels were overloaded
O ronexistent - the National Weather Service office
at Brownsiville's wirport was left without s landline
link with the National Hurricane Center in Miami,
WDSCLI and his crew set up a station at the NWS oi-
tree, aad used 14,325 kHz te update informarion on
the starm.

WRSAOZ n Los Fresnos was kept very busy during
the emergency, and performed almost tlawlessly.
WASYXS, WDSCZ), WSHIDR and NSCEY set up sta-
tions at the evavuation sheiters and maintained com-
munications on 2 meiers,

[n Weslaco, WDSJLA passed weather bulletins to
the aews media, while WSDYR and W5SBN used ht
and vhf ta handle traffic throughout the Rio Grande
Yalley. WBSHFRO was operational on the Navy MARS
virenit, relaying balletin updates as they came out.

WEBSURK pioved to be g valuable addition to
ARES, providing communications for civil defense
authorities in the previously shut-in 1own of Lytord.
WAGYNC at the Raymondville hospital took occa-
sanial time-oues from ber nursing chores 1o maintain
vonitact on 2 meters.

Avross the horder in Mexico, XEZAS and XEIARV
it the town of Matamoros maintained contact with
WDSCLE in Brownsville on 2 meters and relayed in-
formation to the rest of Mexico on 40, XE2NE kept
the Mexican population infuormed, passing bulleting
and other weather-related intormation 1o the media,

Many amateurs were involved in the uperation
following the storm, and all deserve credit. To ali who
put tn the extra effort that makes the anwicur fraterni-
ty what it ts, thanks for 2 job very well done, (W3SKE,
NSIR and WASAAD

REPEATER LOG

According to reports received between November 2]
aud December 21, the Following repeaters and simplex
requencics were involved in the delineated public ser-
Vive eheiits.
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NATIONAL TRAFFIC SYSTEM

Welcome aboard to WITN, new manager of 1RN/e2,
and KBTBE new manager of PAN/c2, replacing
WAIVED amd WHIMTA respectivelv. RNT/c? @t
wrowing in rumbers af check-ms, and traffic is being
handled  as  expeditiously #s  possible, reports
WBIWOW. KHE6H1J and KHOIC iereved RN6/cd
vertificates. Eastern Canada (ECN) has established an
outstanding record of representation consistency on
EANse4, VEIAWE sent 1 a reminder that £ anadian
postal codes, whih 1end 10 get garbled in NTS, are
<omposed of two groups of three characters, with
hoth leiters and numerais. The tirs: group contains
two letters and one pimber, while the seeond contains
twa numbers and one letter, v.g., ASB 3D2.

Movember Reports

1 2 3 4 ] & 7
Cycls Two

Area Nets

EAN 30 1053 3BT 216 944

CAN 30 B18 273 454 1000

PAN 59 815 155 432 8911
Region Nets

1RN 54 285 4.7 153 700 9313
2RN 50 66 410 640 1000
3RN 30 176 L9 404 9140 947
4RN A0 Bd4 141 6504 7R3 1000
BNS o s 117 387 9.7 1000
RNG 47 B 73 .43 vA0 933
RBN? a0 ‘58 126 983 1000 833
8RN 60 255 43 683 787
SRN 5] /4 61 276 504 1000
TEN 30 B 52 150 E9.0 1000
ECN 100.0
TWN 58 324 66 40 BTN ARY
TCC

TGC Eastern 110! VS0

TCC Central 830 439

TCG Paciic 105" I8

Cycle Four

Area Nets

EAN A0 PPR1 VA0 1841 BSE

CAN 40 1191 397 1.008 100.0

PAN 00 1308 436 1.229 989
Region Nels

1RN 60 M6 127 531 97.0 1000



28N 90 B92 99 652 939 933
33BN 933
4N =) 93} 1B.7 577 BTt 933
ANS G0 7B 126 518 942 1000
RANG 60 40 123 485 240 983
RN7 60 790 132 885 100.0 1000
BRN 53 504 95 472 81.0 933
9AN 80 725 121 559 97.0 wW0.0
TEN an 480 4.0 440 90.0 000
EGN B) 295 49 477 87.0 1009
TWN 60 596 9.9 390 973 OB}
ToC

TGC Eastern 1120 542

[CC Gentral 73t 459

TCGC Pacific 112! 878

Sections? 6846 31,130 4.8

Summary 8311 54150 6.5

Aecord 745Q 50 766 18.4

MCC functions nol counted as nel sessions.
"Section and local nets reporting (222% APSN (AB),
AEND, AEMNJS, AENK, AENM, AENS (AL}, APN, ARN
07K, SCARG (AR). ATEN, HARC, SWN (A7), N
NGTN {GA) CWN, HNN (C()JWY) CN, CPN, NVHI—LI‘N
RASO DEPN DTN (DE), FAST, FMSN, FMTN,
FPON, FPTN MEN, PEN, QFN, QFNS, SPARC,
SWETN, TPTN (FL), GSN, GSSBN, GTFCN, GTN (GA},
I75MN, ICN, TLON 8A), €D, FARM, IMN (D/MT), ILN
IBL {IL), IGN, 1PN, IPON, TN, WM, QIN {IN), KPN,
KSEN, QKS (K5), SDARES, 6DARES, BARES, CARTN,
KNTN, KPON, KRN, KSN, KTN, KYN, PAWTN (KY),
LAN, LAN, LSN, LTN (LA), EM2MN, EMRI, EMRIPN,
EMRISS, HHTN, NEEPN, WMARES, WMBCZMN, WMN,
WIMNN, WMPN, WMTN (MA/RI), MEPN, MMN, MTN
gMB , MEPN (MDC), AEN, MPSN, MSN, OXRAGES,
T, 8GN {ME), MACS, MITN, MNN, OMN, SEMTN,
UPN (M), MNAMWXN, MSN, MSPN, MSSN (MN), AGE,
CMOEN, MON, MOSSBN, NEMOE (M), APN, NPN
(MRINFLD}, CAEN, GSEN, MN, MSBN, MSN, MTN
(MS]J CMN, CN, CNCTN CNN JFK, MZMEN NCSEBN,

BGTN, THEN (NC), DATA (NDy, NEMPN, NP2MN,
WNEN (NE), GSFM, NHN (NH), JSARS, NJN, NJPN
NJSN, NJYN, QBTTHN, UCETN (NJ), NMRRTN, SWN
tNM), NSN NV] CDN, GNY TN, EPN, HVYN, NYPON

S, OGTEN, SCRN, SON, STAR, WON (NY), BARF,
HN BNR, BRTN, GOARES, [CNWOARES, OBMN
ONN OSN DSSEN, TbHAU YWOGEN (OHL ORN
<Ji~UN OLZ (NON, OPEN, OTWHN, STN (OK), 16!?6TN,
BSN, JCARES, LBLARES, MPCAHES, OREARES, OSN,
PDXAARES, PTIN, SOEM ({OR), SDARES, EPA,
EPAEPTN, NWF’ATMTN PEN, BTTN, WPA, WPAPTN
WPATMTN (PA), WOVIUHFARESN (PG), BRIMN,
BGNTN, SCSSBN (SC), RARA, SATN, 5PM (5K),
TNTSN, TPN, TYHFN (TN), DEW, TSN, TEX (FX), BUN,
1CN (UT), VEN, VN, YNTN, VSBN, VSN [VA), EWTN
IETN, NWSSHN PSTS, WARTS IWA), WIN WINS
le:IIN} BEN, BWN NWTN, §8N, WIN, WNN W,
WVEN, WVN, WYNN ().

1-— NET 5§ — RATE

& - SESSIONS 6 — % REP.

3 TRAFFIC T -~ %, REP.TO AREA, NET
4 =— AVERAGE

Transcontinental Corps

TOG aparations ate gong well, per the restructured NTS
schadule, All operators i TGG are to be congratulated
for their tine spint of teamwork. TCC-Easternicd cer-
tticates to W4LUQ (19th annual), W2GKZ (13th annual),
WEBPMJ (10th annualy, W3PQ (3rd annual).

1 2 3 4 9
Cycle Two

TGC Eastern 2 g2 1532 750
TCC Centrai B0 322 6BD A3H
TCC Paciflc 126 B75 92 396
Summary 82 9.9 2984 1585
Cycle Four

FGG Eastern 123 971 1689 542
1CC Central o0 811 #2646 459
TGG Pacific 120 933 1760 ars
Summary 333 88.5 4314 1876
1 — AREA 4 — TAAFFIC

2 FUNCTIONS
1 - % SUCCESSFUL

TCC Roster

The TGG Roster (November) Je Twa — Easlern
Area (N2YL, Director) — W1s QYY X, K1XA, WATUGY,
K2PL, N2YL, W2s CGB RQ Z0J, WAZMFV, K3J5Z,
HASJ, WBIGZU, N4AZI, W4JK, WAACCK, WBAPNY,
AFEV. WEBYDZ, VE3s ATU CWA H0L, Central Area
(WQJUJ Director) — WA0GG, WD4HIF, WSKLY, WASS
F INJ, WB5s NKC QXE ‘!’DD KBs KJN PE, KAbBSN
WQS -JIJJ NXG, WBSWGD, WDBIUX Paattic A.rea
{W@HXB, Acting Director) — W5JOV, KASDDW, WBES
EiG PVH, K6OE, KM6L, Ws 4K DZX VSE, Wis EJD
HXB RE, WAIJOYI WBws FFV LFR MTA, WDRAIT,
K@DJ, Njs AGW BFH. Cyole Four — Eastern Area
W4500), Director) — W1s KX NJM, K15 BA EIR GN
S3H XA. WATEAL, W2s (S FR GKZ MTA RQ, KINY,
WAZs ICH SPL, Wls FAF PO, KIKW, WBIG/U, Wds JK
MEE 5Q0 UQ, Kds BKX KNP, KB4N, WB4PNY, Nds KB
NEK, WBPMJ, WBBWTS, K8KMQ, KGBC, VE3s ATU CWA
GOL SB. Gentral Area (IWSGHP, Diractor} -~ NAMD,
WaZJY, Wss HB SBE, K58 GM RG TL, N5s BB BT RE
TG, Was GXY DND NXG, WBILIYLE, Wos AM Hi, K@s

& — OUT-OF-NET TRAFFIG

CGW EZ EVH. Paciflc Area (K@DJ, Director] — KEMAT,
NSNG, WSKH, NBs GW PZ, Wes FOT JXK GA SX VIT,
WBSPVH, K75 HLR KSA MC, WTs AK DZX EB GHT
LYA VSE, WATGYQ, Ks BN DJ TER, Wis HXB LQ,
WDPAIT, VE7ZK.

Independent Nets {(November 1880)

2 3 4
Amateur Radio Telegraph Society a0 1036 aJ08
Central Gulf Coast Hurricare a0 163 2829
Clearing House a3 a4
Early Bird 30 984 408
Empire Slow Speed ar 98 395
Hit and Bounce 20 444 5B3
Hit and Bounce Slow 30 162 473
IMRA 45 B2 15647
Missgion Trall 30 401 1617
New England Mavice M we 2N
North American SSB Traffic 25 209 223
North Central Phone 28 81 209
Piconet All Day Watch 155 237 2786
West Coast Slow Speed 30 160 406
20-Meter 1S58 25 623 553
75-Meter [S5B 30 801 1057
7290 Traltic 42 825 2763

3 -— TRAFFIC

1 — NET
2 . SESSIONS 4 — CHECK-INS

Public Service Honor Roll
November 1980

This hsting is avaiizble to amateurs whose public ser-
wice perfarmance during the month indicated qualities
for 60 or more fotal points in the foflowing nine
categaries (#s reported ta their SGM). Please note maxi-
mum points for each categery: (1) Ghecking into aw
nets, 1 point each, max, 30; {(3) hecking into phonef
RTTY nets, 1 point each, max. 3; {3) NCS cw nets, 3
points each, max. 12; (4) NCS phone!RTTY nets, 3 points
each, max. 12; (5) Performing assigned NTS liaison, 3
poants each, max. 12; {6) Delivering a formal message to
a third party, 1 point each, no max.; (7) Handling an
emergency message, 5 points eagh, ne max,; (B) Serving
as emergency coordinator ar net managet for the entire
maonth, & points, max. 5; (9; Parhcigating in a public ser.
vice svent, 5 points, max, 5 This listing is availabie to
Novices and Technicians who achieve a total of 40 or
more points.

794 KBSTG WB2ZCM 94
KA9CPA 116 103 K4DZM
264 KA4LNA VEAGOL N4PL
WB?WOW W7GHT YEIFGU
i15 WEBMTD
WB7TGF WYy KAGT
WA2MVQ WB2EAG mijg{lig N2ZBNB
14 WD4HIF ~ NTARA
WPk Kepz WB2PJU  ug
1654 WA4JOH 2 AEGD
WD4AGCOL 113 AR KB4QW
163 NZAPE KZAK KEAX
WB2MCO KB2HM NEAWH KNEC
161 112 WAINAZ . o2
WEIGZY AF2L WDsJYI KATCMR
158 111 101 WBBSYA
WOBLRT W2z0J %ﬂtﬁy 91
1449 110 KABDJZ
WrVSE AMEG WEBTHIH  WDBRNQ
T
wB2! 0
145 ! .;.(!f"iE KAsASZ KB4QZ
WDBAIT K3ISZ &%@1 u VESHG
WALCGK Iz WALEIC
140 WBNTN 99 wB5sYoD
WDAAWN  acoR KBOIT WDBKZX
139 K2V 98 waBIW
KIPNG WAZSPL NSTG 9
131 107 VEIGT K1JHS
WILRB W2MTA WBaCA! WOFT
130 WBSTAY W5DTR WOOTF
WILNE WDENYN ar WAANK
W2z WITCA RAGGEL ~ WBJXK
WaZLCN
1749 106 WB1CPF WATMEL
WO N4ET WDELSL OEMKE
WB4FYY WAIFEH W2UEZ Py
128 WE2HDU 9%
WATTBY 105 N2AET ?,\%E_,
122 K¥4ak VESHTL N exs
e W5KLY WEBJGW
KASCL ey WBBQBZ
KABCPS oAy 95
KadL ar
121 N4AXN
WEOYH 104 VE3DPO o
N4AZI YEBAR "\w‘gN G
118 WIEOQF WITN
AFBV VANV WACKS WAZKOL
W5JOV WBBPVH WAGPL WBSNKD
WASRVT  wpaj(x WASHGH 85
17 KB2KW WBAWYG  K4EV
KB3DT W2YJR KABA Kaoz

KA1BTU WAJEYU WDODMY  WBLE
N58T WDEKBW WDJAA  WAZHSH
YEIWF 75 WEB2RKG  KAGQQ
WAJK . AnGS Waco &2
W5HMR W5CTZ B7 KADTG
85 WD4CNA N3AZT NSCEK
KIRSCH 74 WA1I0G WaNQL
KABAVO KG5L WA2ZJP WRBIDXR
KBSEK WaniL WASGED  WBZOWO
KB5NX WAIDLIM WBATZR WBAZNS
W9DM WaSLIVY N2CR WBSJSR
WBEJZP 23 65 WAZCLIW
84 KAVHT 61
KoKy KAIDZY  kaamea  K4vHC
WAIUG T2 N3EE K5DY
WDPBQG KBJCF WAHON WA4ZPZ
3 K5TL WBIHGO — WAZMIF
KC4MM WITM WDECID g
WEBASH WD4LIK BINK
a2 WSIGH K
WDHSDGR B2GT
K4ZN K
WavPW m WOBKEN ESWM
WALGON WDaBHE WHEEBZZ BOUD
WASDHRE WazZEQW WEB2RMJT  woleM
WE4CNG 70 65 WEBOMP
81 KgDJ AGEG N2BDW
KBBMX W4FMN KAYIHR 5
WEHXB W4LXE KBEOT KAICGPIT
WBRNL WL KF4U WLEBPMWIT
N, W e
KBILE WERYRY Wogoya  KATCSPIT
WALPIZ 62
“ﬁé?é‘&% i%az»"n. &‘3 E WIEGE/T
o BV
79 NECW NBAW WAZWULIT
WEVMY WGG2Z VEIBYG 50
8 WBéIBDgM wﬁg}vy&r WDASIHIT
3 .
KATAOH .o WETOEX  $hocper
N7AFZ woncam  KAYGRE
WABPIM  AAIB A WBEZTT
KTNTG KATKR
7 KEQT KA4FDIX 43
FH5E- NAEZH NGANL KA4IKHIN
WavVmMPpP N4R8 KF2T WDAJTOIN
76 VEGKK 4 4z
WA3EHD  WOSEUE YEIDUK NSAYV/T

Brass Pounders League
November 1980

The BPL is gpen to all amateurs in the United States,
Ganada and U5, possessions who report 1o their SGM a
message tatal of 500 or a sum of onginatiens and
delivery points of 100 or more tor any calendar manth.
All messages must be handled on amateur frequencies
within 48 hours of receipt in standard ARRL form.

2 3 4 5 5]
Wa(‘UL a7 1109 1492 66 3437
WIEWYX 55 983 353 800 1961
KASCPA 5 914 207 740 18086
NOBOP 0 1031 aré 450 1855
WAGHJLZ 30 737 18 425 1210
WB7WOW 166 252 634 158 1110
WA4JDH 4 521 494 31022
WaJLJ 1 475 473 3 952
W7ENZX 24 417 404 3 848
WHMAWN 3 382 421 19 348
WB4PNY 4 416 +13 4 819
WBAGZU 52 385 356 BN 823
WHSHN 246 108 435 21 810
W7VSE 4 363 303 48 723
WALPFK 126 264 81 Fa By
WIVH b 131 vas 7ot
KPONK 4 558 112 1 692
W4siz 15 323 324 18 6§3
WHKLY 321 225 25 673
WaITRY 38 308 283 32 66t
WBITQF 62 267 2he 46 ofi1
WEBMA 138 1B& 266 58 648
N4PL 45 246 292 35 &1
WD4HIF 3 295 ang 12 610
W40WwD 291 6 158 17 na2
K4SCL 3 308 257 11 589
WARALX 6 235 285 ¢ 586
WBAEVY [ g 234 23 570
WAACCK 1 297 261 5 HE4
KATH 9 243 171 128 8481
AA4FG 225 45 258 M 84
WEIXK 27 261 253 8 549
WBEPVH 5 257 267 20 549
VE3ATU 2 257 254 4 515
WBAYDR 7 245 223 36 5186
KaJse 13 238 243 12 6N
Wwa 24 240 233 7504
KALTPA (Oct.) 54 98 12 TO6 17B3
BPL tor 100 or more wriginations plus deliveries:
wn4lic 230 KEQWK
WAIMVER 148 WD4COL 109
AB4d 139 WadCRI 108
WBICAI 132 WEGQBZ 108
W7LRB 132 KINTS 108
WBAEXA 130 KABCPS 104

KA4EQW 101

1~ CALL 4 — SENT
2 — O8IG. 5 - DEL, .
3 - ACYD. & — TOTAL aE=1




Operating

News

Conducted By John F. Lindholm,» W1XX

Accommodation, Acquiescence or Anarchy?

Wherein we examine the philosophy, held by
siome hains, that *‘this hand Iis mine: God gave
this band to me.””

(3 all the phrases that are teritating to hear,
the chief candidate at this QTH is, **The fre-
quency is i use, UM, After finally finding a
vlear channel {after having queried two o three
times, I« this frequency in use” and getting a
reply, **Yes it is, OM, and thanks for asking”’),
it 15 really provoking to hear a voice, heavy
with venom, come on, stating, *“The frequency
isin usel””

Memory Lane No Help

Stifling the retort, *You're danged right it
sy 'm ousing 06, s not always easy. Surely,
soniewhere between total anarchy {strongest
signal may win — but not aiways) and being
pushed all over the spectrum, there must be
soime Rappy ground. | suppose | suffer the
vurse of remembering when 40 was a ew-only
hand, and there, or even on 75780, when you
valled ¢'Q, vou were well advised to start
cranking the bandspread. In those days most
tellows were rockbound, and you might be
working eacl other over separations of ap to
{50 kes — vops, kHz - ot more.

Spectrum space then was heavily populated
only after nightfall. even during vontests.
Welve come a long way, trug, but there are
surely many more of us now than in the pust-
World War [1 days and heforehand. Even with
the higher selectivities, ssh va, asm, super filters
aud super stabilities, we are just going 10 have
these cthereal fender-benders now and then.
Fhe presence of strong nonamateur cenissions
within our assigned bands effectively reduces
U spectrum space, tou.

What to Do?

What | proposc to du with this littie picce is
wot s much to separate the {tyspecks fram the
pepper in the much seasoned signal environ-
ment, but rather to address the amateur trater-
nity with a refreshier about ownership of the
amateur frequencies — despite a comfortable
residency by individuals, chques and formal
nets, When this information s read and
digested, perhaps those who are so quiek to
proclairm  proprietary  rvights may  hecome
somewhat more ¢haritable,

And this 18 na ill-conceived or malicious at-
tack wn anyone. In fact, | will mention
mythical exaraples, hut anyone active in
Amateur Radie probably can draw the ap-
propriate paiallels. Still, that is not the point —
this is no match-"em-up quiz, bt is a sincere at-
tempt to influenge the fraternity’s thinking to
the extent that accommodation, not anarchy or
cuinpiete acquiesconce, mayv prevail, so that ajl
ot us may enjoy our hohby, No one likes to get
his hlood pressure up when he unly wanted to
have 4 nige QSO

*Communications Manager, ARRL
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In my desire to be fair, | hope | have in.
vluded all the main categories, but failure to
mentton any category does cut mean | am pro-
tecting it; it will have been a pure oversight and
unforfunate omission,

To emphasize where it is | am going with
this, [ make this paragraph sav it as succinctly
as | know how: No frequency on any ham band
“helongs’” to any amateur, individually or cot-
fectively, no matter whethier hesthey have heen
using i virtually exclusively for umpteen years,
No frequencies are assigned, ANl frequencies
are theoretically available to any properly
ficensed @nateur. Accepting this simple rruth,
will display the kind of admirahle maturity that
we need in today’s ham operations.

1 have, in fact, summarized my trustration,
in just those wards, on more than one occa-
sion, when | have besn particularly iaken
aback at the type of remark, together with the
tone of voice in which it was delivered, telling
me, in effect, that T am a lowly transgressor on
his frequency. (All together now, to the tune of
“Exodus’™: "This band is mine; God gave this
spot to me.”"} Ta my delight, on at least one
memorable vecasion, a disembodied third
voice came up with an “'Amen, brother.” A
kindred, if unidentified, soul out there, who
adds his support to the nonexclusivity pringi-
ple.

But, WiAW? But . . .?

Now that we all have agreed (didn’t we?)
that all the frequencies belong to all the
atnateurs, only licensing privileges affording
any distinctions, then we must begin to com-
promise. First, reality number one; No one can
use the frequencies when the band is dead, ex-
vept for such techniques as bavkscatter aor
ground wave.

Then, since radio waves are notoriously
whlivious to borders of nations, we find at-
mospheric sounders, *‘woodpeckers.”” and a
glut of megawatt prapaganda broadeasts and
uther powerful radio services encroaching into
parts of our bands. We cannat compete with
these, tor the desired (and wsaally weak) signal
15 stifled if it is on or near the offending signat,
S0 here 1s reality number two: We cannot use
that treguency, either.

Because it is probably universally agreed that
the code practice transmissions and other ig-
formational offerings of WIAW are to the best
interests of amateurs in general, we recognize
that & clear frequency is desirable for WIAW
curing its seheduled broadeasts. So right away,
we have conceded that, ves, WIAW’s sched-
uied transmissions should have a priority use of
the frequency. At the saine tune, thoueh, thisis
4 vonvendion. g gentlemandy accommodarion,
n fact, W1AW has no special legal right to any
frequency, no maore than | do, or vou.

This brings ta mind several other necessary
“yeatlemen’s agreements,” such as repeater
frequency coordination, DX windows and
speciatized communications frequencies, all of
which are recognized as coutributing to the
harmonious  co-existence  of  conflicting
maodes/operating conditions. These all serve to

actually reduce the usable spectrum space for
generdl usage.

The Nets, Oh the Nets

Now we come to a telephone-book-sized list
af nets. Without meaning actually to name any
af them, typcal names raight be Fhe Grand-
nappy MNet, The Panther's kar Net, The An-
cient Mariner Net, and the various emergency
nets. Then there are the tess formal agprega-
tions of old retired western onion growers® net,
wood ale noo yawk-to-flahridah transplant net,
LIe,

And there is not a darn thing wrong with any
ur all of these nets, The tact is, they need a
place to meet, too, and within the limitations
of their ficenses, should he accommodated
within the ham band they choose. Theprob-
lems vecur when a feeling of ownership of a
frequency surtaces.

How o we resolve such a thing? Surely, it
we establish a deservedness index, on & scale of
I to 10, if WIAW is an § or so, then most of
the types of nets mentioned above are probably
& 4 or less. But whatever the actual rating, they
should have none superior to the individual
ham who is pursuing his hohby. Yot we hear,
time and again, seoldings and smde remarks
and downright exchanges of insults aver the
use of the freguency.

Is Anyone **More Equal’*?

| suppose that, by now, [ dm getting to be an
“old timer."” one of the few dubious rewards
of longevity. I do not consider my own long-
time-hain status, or the tact of holding an Ex-
tra Class, any kind of lever, There should be no
such levers — vet, | have also heard harangues
based on, “*We've had this trequengy since
T8 or, You punk, what 15 your class of
license?™” and similar ircelevant and irreverent
remarks.

A notorious example of poor hamsmanship
weewnrred @ few vears ago when a Florida ham
was playing recordings of nonsease and other
frivolous snformation. When called to task for
it, he haughtily began his rebuttal with, [ am
an Extra Class, 1 am breaking no laws, and |
can do what | want and I will not stop.”

Sounds a fittle like the “*freedom of
speech/shouting *fire’ in & crowded theater”
drgument, doesn't #7 Well, i hope my own
premise does not sound like anvthing but pure
logic and fairness, [ will not further beat on
this horse, but will reiterate the purpose [ mean
to address, § address every clique, formal or in-
formal aet and pompous individual, to
reiterate: Np one owng any particular frequen-
eF in the ham bands. No frequency s assigned
Ay the FCC to any amalteur or aegregation of
wriatenrs.

Having said this. i want all hams to know
they bave the right to operate on frequencies
for which thetr license is valid; and that every
ham shouid recognize . With politeness and
gecommodation the rule of the day, we may
better enjoy our wonderfni habby,

“is the frequency m use?”’ — 4, .
Edwards, KSCN



SCM ELECTION NOTICE

To all ARRL members in the Alberta, Nevada, Rhode
Island, Northera MNew Jersey, San loaquin Valley,
Utah, Maryland-D.C. and New Hampshire sections:
You are hereby soiicited for nominating petitions pur-
sugnt to an elecrion for Section Communications
Manager. A petition, to he valid, must contain the
signatures af {ive or more full ARRL members
residing i the section ¢oncerned.  Photocopied
signatures are not acceptable. No petition 15 valid
without at least tive signatures on fhgt perition, No
nwmber may sign more than one petition. It is ad-
visable to have a few more than five signalures on vach
petition.

Petivion forms (CD-129) are avaiiable on request
from ARRL headguarters but are not required. The
following Torm is suggested;

{Place and date)
Cummunications Manager, ARRL.
2125 Main St., Newington, T 06111
We, the undersigned full members of the . .. ARRL
Section ot the ., | Division, herchy nominate , . | as
vandidate tor Section Commanications Manager for
this Section for the next two-year term of oftice,
{Signature , ., Call . ., City ... ZIP .. .}

An SCM candidate must have been a member of the
League for a continuous term of at least two years and
a licensed amatewr of General class or higher (Cana-
dian Advanced Amateur Certificate) immediately
prior ta receipt of petition at Headquarters.

Patitions must be received a1 Headquarters on or
hefore 5:30 P,M, Eastern L.ocal Time, March 6, [981.

Whenever more than one member is nortiinated in a
single section, ballots will be mailed from Head-

guarters vn Aprid 1, 1981, and returns counted May-

19, 1981, 5CMs elected as a result of the above pro-
wedures will take uffice Tuly [, 1981,

If only one valid petition is ceceived tor a seecion,
that nominee shall be declared elected, without op-
pusition, for a two-vear term beginning July 1, 1981,

I ne petitions are received for 2 section by the
speitied closing «dutz, such scotion wilf be resolerted
woduly 87T and an SCM elected throuph the
resolicitation process will serve a term of 18 months,

Yacancies in any SCM office between elections are
filled by appointment by the communications
[ERET

You are urged to take the ntiative and file a
inunating petition inmediately,

John F. Lindholm, WIXX
Commurications Manager

Repeat SCM Nominating SoHcltations

Since no petitions were recoived for the Nehraska
section 4s & result of notices in the July and August
QST nomigating  petions  for this section are
herewith resolicited. See the above notice for details
on how to ominate,

SCM Appointmenis

In the Colorado Section, tawrence E. Steimel,
WRACD. has been appointed to complete the term
{untii September 30, 1980 of Robert W, Poirier,
RADIP (resighed),

fn the Virginia Section, Byron €. *Luyck™ Hurder,
WA4STO, has beca appointed to compiete the term
iuntil March 31, 1982} of Richard L. Center, K4BKX
iresigned).

SCM FElection Resalts

The fallowing were elected for a two-ycar term of
otfice* heginning Apcil 1, 1981

Linenatested

iowa Roberr McCaltrey, KUY
Kentucky David Vest, KZ4G
Mississippi Paul Kemnp, WB55NB
Mantana L. {7 *Les” Belyea, NTAIK

*North Dakota Lois A. Jorgensen, WAGRWM
West indies Juhe Negroni, KP4CV

*18-mpnth term becanuse of resolicitation

WIAW NOTE

The complete WI1AW winter operating schedule ap-
pedrs in (ctober QST page 900 A WIAW sehedule
alse is available on request from ARRL headquarters.
Please enclose an s.as.e, See the **Contest Corral”
section of QST for iimes and dates of WIAW Code
Proficieicy Runs. s

OSCAR Operating Schedule

OSCAR 7
Date Orbit  Time (UTC) Eqx W. Long.
{UTC) No. Hr Mn {Degrees)
1 Fab. 28430 0049 88.8
2 Feb. 28,443 0143 102.2
3 Feb. 28,455 0n43 37.0
4 Feb, 28,468 0137 100.6
5 Feb. 28,480 0038 85.5
§ Feb. 23,403 0130 99.0
7 Feb. . 28,505 0030 839
& Feb. 28,518 0124 97.5
9 Feb. 28,530 0023 82.3
10 Feb. 28543 o117 958
11 Feb. 28,555 ac1r 808
12 Feb. 26,568 a1 943 .
13 Feb. 28,580 0010 79.2
14 Fab. 28,593 0104 928
15 Feb. 28,605 0004 776
18 Feb. 28618 Qusa 91.2
17 Feb. 28,631 0152 104.8
18 Feb.. 28,643 oos52 89.6
19 Feb, 28,856 0146 103.2
20 Feb. 28,668 ac4s a8.1
21 Feb. 24,681 m39 101.7
22 Feb. 28,693 0039 86.5
23 Feb, 28,706 0133 100.1
24 Feb, 28,718 0n3z2 84.9
25 Feb. 28,731 0126 985
28 Feb. 28,743 0026 834
27 Feb. 28,756 120 97.0
28 Feb. 28,768 n019 B18
1 Mar. 28,781 0114 g95.4
2 Mar. 28,793 2013 80.2
3 Mar. 28,806 0107 93.8
4 Mar. 5818 o006 8.7
5 Mar. 28,831 0101 92.3
6 Mar. 28,844 0155 105.8
7 Mar. 28,856 0054 80.7

OSCAR S

Orbit
No,

14,834
14,848
14,862
14,878
14,890
14,904
14,918
14,932
14,946
14,960
14,974
14,988
15,002
15,016
15,030
15,044
15,058
16,072
15,086
15,100
15,114
15,127
15,141
15,185
15,169
15,183
15,197
16,211
16,225
15,238
15,263
15,267
15.281
15,295
15,309

Mode

N
A
Agd
X
A
Asd
J
N
A
A+d
X
A
A+

A+d
A

A
Al
J

Time UTC
Hr Mn

0008
0010
014
0018
0024
Qtzg
0033
0038
0043
0048
0052
0057
0102
o107
o
116
o1
0125
0130
0135
0140
0001
nooe
0011
0015
0020
0025
0030
0034
0039
0044
0049
0053
0058
0103

Egx W. Long.
{Degrees)

58.7
59.9
51.1
62.3
6.8
64.8
66.0
67.2
68.4
69.4
70.8
7240
73.3
74.5
A7
76.9
78.1
7.3
80.5
81.7
83.0
§8.4
59.6
60.8
62.0
£3.2
64.4
85.6
86.9
88.1
69.3
05
.7
729
74.1

Grebit predictions by Projact OSCAR, P, O, Box 1136, Los Altos, CA 94022, To keep abreast of the latest
developments, tune In 1o the regular prone and cw bulleting over W1AW, AMSAT bulletins transmittad around
29 490 MHz on Made A, 145,960 MHz on Mode B, and 435.180 Made J, during @ T and O 8 reterenca orbits, and
AMSAT nets {East Uioast at 0100 UTC Wedneadays; Mid States at 0200 UTG: West Coast at 0400 UTG, ail on 3850
kHz Ish); international net at 1800 UTC Sundays on 14,280 kHz usb and 1900 UTC Sundays on 21,280 kHz).

O 7 progresses an average of 28.7373° W. per orbit in & perlod of 114.9416 minutes.

O 8 progresses an avarage of 25,8009° W. In a period of 103.1853 minutes

O 8 mades of operatian are Mondays and Thursdays — Mode A. Tuesday and Friday — Meds A + J. Saturdays
and Sundays — Mode J. Wednesdays are for experimental use on Modse A or J ar recharge Mode D.

Mode A + 418 simultansous nparation of both transponders.

Spacecraft Frequencies

Spacecraft Uplink
a7
Mode A 145.850-145.950 MHz
Mode B 432.125-432.175 MHz
08
Mode A 145,850-145 950 MHz
Mode 145.900-146.000 MUz
O8GAR 7
Mode A X =
Mode B X =
QOSCAR B
Mode A X =
Mode J X =

Downlink

29.400-29.500 MHz
145.975-145.925 MHz

29.400-29.500 MHz
4.35.100-435.200 MHz

Farmulas for calculating approximate downlink frequencies. x = downlink frequency.

uplink frequency — 116.450 MHz + Doppler shift
uplink frequency — 578.100 MHz + Doppler shift

uplink frequency ~ 116.458 MHz % Doppler shift
uplink frequency — 581,106 MHz x Doppler shift

Beacon

28502 MHz
145972 MHz

29.402 MHz
435,005 MHz

Note: A minus sign in frant of the downlink frequency indicates that the passbind of the satellite is inverted in that
moda. This means that signals transmitted up to the sateilite at the low end of the uplink passt:and will appear at the

high end of the downlink passband.

Additionally, upper-sideband signals transmitted on the uplink will appear as lower-sideband signals on the

down/Ink,

Mode J Ciub

Become a member of the Mode J Club. Complete eight Mode-J contacts. QSL cards are not required.
Just list the call sign of each station worked, date. arbit number and station equipment used. Send
thls information along with $3 in U.S. funds, a one-time charge to cover the certificate and newsletter

costs, to Mode J Club, ¢fo Lary Roberts, WOMXC, 3300 Fernwood, Alton, IL §2002.

OSCAR 8 QSL

To regeive an OSCAR 8 QSL card, send a copy of the telemetry from the 29.402- or 435.095-MHz
beacons. Please send your report, aleng with an s.a.s.e., to ARRL hg.

Further information on the radio amateur satellite program can be obtained free of charge from

ARRL hg.



Contest Corral

A Roundup of Upcoming Operating Evenls

FEBRUARY
Jan. 31-Feb. 8
ARRL Novice Roundup, Jan, Q87 page 80,

4

West Coast Qualifying Run (WsOWP prime,
WEAR] alternatel, 10-35 wpm at 0SOUZ Feb, 5 4D
P M. PHT Feb. 43 Frequencics are approximately
1890, 7090, Underline one minute of the highest speed
you copied, certify that vour copy was made wethout
aid and send to ARRL for grading. #lease enclose
your full name, call {if any) and comptete mailing ad-
dress, A farge, self-addreessed envelope will help ex-
pedite  vour  award/endorsement,  The  vomplete
WIAW schedule appeats on page 90 of Oct. ST, or
is uvailable for an s.a.5.¢. ta ARRL.

7-8

CWSP International DX Competition, San. O8T,
pape W,

7 Milz Contest, fan. {257, page 90,

North American Sprint, fan. (ST, page 90,
Two-Land QSO Party, Jan. (8T, page 9n.

New Hawmpshire QS0 Party, Jan. QS7F, page 90,
Vermont QS0 Party, Jan, Q5T, page 90,

10

WIAW Qualifying Run, 10-35 wpm at 03002
Feb, UL (1 P.ML EST Beb. 10V Transmitted
simitltancously on 1,835 3.38 7.08 14.08 21,08 28.08
308 147555 MHz Sec Feb, 4 listing for more
duiails,

14

ARRL Frequency Measuring Test, lan.
ST, page Y.

14-15

YU DX WW Contest, sponsored. by Saver Radio-
Amatera Jugostavije, trom 21007 Feh, [4 umil 210027
Feh, 15, ww only, 3.5 sl 7 MH» only. Single and
multioperator categories, Suggested Freyuencies 3520
ta 3590 and 7010 to 7040 kHz, Exchange vignal report
and serial aumber. Count § points per YU QSO (10
pernets on 3.5 MH), 2 points for other DX QSOs (5
pants o 3.5 MHz), and | point for Q8Os on yaur
BWI continent (2 potmts on 3.5 MEz7). Multiplier is the
number of DXCC countries pius YU prefixes worked
per band. Sinple-operator stutions can unly change
bands cvery 30 mimites, mnultioperator stazions mery
10 minutes rexcept for a new mutitplien, which san be
worked anviime). Mail entry hy March 1§, 1981 1o
havez Radio-Amatera Jugoslavie, YUDXC, Hox 48,
HIOH Reograd, Yugoslavia.

PACC Contest, sponsored by YERON, tram 14007,
Eob, [4 until 17002 §eb. 15, o% and phone, 160
throngh 10 meters, Work PA-PE-P1 stations. Single-
atd muiltiaperator categories. Eaichange signal ceport
angd sctial aunber Duich stations will send swgial
teport and provinee IGR FR DR GD UT OV YPNH
ZH AL NR ) Ky Work stations ance per band,
regardless of mode. Count one point per 080,
miultiply by sum ot provinees worked per hand for
final score. Mail eniry by March 3ito #PACC-Conest,
F. T, Oosthock, PAMNA, Hox 521, 4330 AM Mid-
delhurg, The Netheriands.,

YL-OM Costest, sponsored be ¥l Radio Leaeue,
from [BUDZ Feb. 14 unnl [RMZ Feb, 15, phone only
fwwon Feb, 28 - Mar, [ Y Ls work OMs only and vice
versa, No net of repeater Q8Os work statioms onee
anly, Exchange sipnal report, sertal pumber aml
ARRL seetion (or country). Count one pomt per
54, Muitiply QS0 points by total number of ARRL
wenons plus DXCC countrios worked, Maltiply by
125 o input power s less than 150 Wode ar 300 W
PFP. Mail entry by March 16 (must be recived by
April 6110 YLRL VP Koy byman, WASWOF, RR 7,
Garnett, K shui,

2i-22

ARRL International DX Contest, cw, Dec.
INT, page 93

*Assistant Commumications Manager, ARRL
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25

WIAW Qualifying Run, 1035 wpm at 21002
(4 P.M. EST), See Feb! 10 Iisting tor awoee details.

MARCH .

Feb. 28-Mar. 1

CQ 160 Meter Contest, phone, taa, (5T, page 90.
¥rench Contest, phone, jan, QS7T, page un.

7 MHz Conlest, cw, Jan. QSF, page 9,

YL~OM Contest, cw. sce Feb, 1415 fisting.
Nebraska QSO Party, from (0002 to 24007 March |,
Exchange signal report and QUH. Count one point
per (S0, Scparate phone and cw categaries {or enter
hoth). Entries should be wnt to Reynolds Davis,
KOGND, 3437 Anaheim Dr., Lincoln, NE X506,

3

West Coast Qualifying Ran, 05007 March 4 (9
.M. PST March 31 See 'Feh 4 listing for more
details,

7-8

ARRL Infernational DX Contest, phone,
Dec. ST, page 92,

11
WIAW Qualifying Run, 10-35 wpm at 03007

March 12, See Feb. 10 Tisting 1or more details.
14-15

Sonth Carolina S0 Party, sponsored by the Colletan
County Contesters, from 17007 March §4 until 95007
Mareh 15 and (54t o 2400 March 15. Exchangy signal
report and county (SC oaly) ot state/provinceseoun-
try, SC stations vount 2 pomts per QSO ISC
Novice/Teghs count 5 points per (SO, Others votnt
2 puings per SC QSO, except 5 for $¢ Nowice/Tach
QS0s, 5O statrons multiply QSO points by sum of $¢
LOUNLICS, siates, provinces, vounfrics worked; others
multiply QSO points by ¢’ counties tor final svore.
Supgested frequencies: ow — (810 and 50 kHz from
law end; phone - MO0 7260 14,300 21,360 28,600
50,110 T44.2 simplex; Novice - 3710 7110 21,120
28,110 Send a large s.a.s.c. For results. Mail entry hy
Apnil (8 to Colleton County Contesters, <o Fllwott
Faredl, WA4YUL, Box 994, Walterboro, S¢C 29488,
¥irginia QSO Party, sponsored by the Sterling Park
ARC, tram RO0Z March 14 until 02002 March 15,
I6It 10 10 meters. Exchange signal report, serial
ntinber and county (YA onlyl. Count | point per
QSO. ¥A srations multiply by toral of VA counties,
states,  provinwes  und  vountries  worked,  £thers
multiply by numher af VA countics worked, Sug-
gosted trequencies: ew - 6 kHz trom low cnd and
Noviee bands; phone - 3930 7230 i 575 28,575
Send saso for results, Logs mmst be recomad by
April 15, Send 1o Virginia QS0 Party, Box 59y,
Sterling, VA 22071,

21-22

Bermuda QSO Party

BARTG RTTY Coniest -
Tennessee (SO Party -

20

WIAW Qualifying Run
28-29

L) WPX Contest, phone
Spring VHF QSO Party
1. ISSE QS0 Party, ew

APRIL

4-5

ARRLE Open OB Party, phone
5P DX Conrest, cw

V56 Activity Days

Wiscensin QSO Party

Conducted By Tom Frenaye,* K1i!

89

DX-YL to NA-YL QSO Party, ¢w
=12

ARRL Open CD Party, cw

ARRL EME Contest, Part [

Gagarin Cup Contest (USSR)

15-16

DX-YE to NA-Y1L Q50 Party, phone
1%-19

SP DX Contest, phone

QRP ARC Q50 Party

25.26

Helvetia (HB9) Contest

Trophy H. M. King of Spain Contest

MAY

Y- 10
ARRL EME Contest, Part-11

JUNE

i3-14
ARRL ¥YHF (Contest

T
el

ARRL Field Day

Standard Contest Guidelines

1y Mahe sure yvour log detauls the date, tme, bamd,
vall sign and complete exchange sent and received, for
vavh S0 claimed for the contest credit,

) Your summary sheet should indicate vour score,
incinding how you tigured it, and a declaration that
you followed FCC/DOC regulations and the contest
rales. Your name, vall sipn and compicte address
should be typed or printed in block letters.

3) Crassband, crassmosie and repeater contacts are
tsnally not permitted. Contacts with the sty station
un difterent bands are ssnally permerted.

# Your bag showid he checked carefully for
duplicate 135305 zod, if more than 200 OSOs are madc,
dupe sheets should ke inciuded with your entry.

31 Your log may be ronsidered a checklog or dis-
yuehtied iF it iy weomplete or if 0o many crrors are
detected by the contest cammittee. .

f1 Avoid standard net frequencies.

7} International contests wenerally offer awards to
top scorers from each LS. call area and cach country;
state LSO parties ta cach statesprovinee.

B Your summary sheet should include the follow-
ing statements I have ohaerved 2l competition rules
as will ay all regulations established for Aimateur
Hadio i1 my country,”” The declaration should be
signed gnd dared. L3 el

NOVEMBER MIDNIGHT SPECIAL

About [25 logs were received fram the more than 250
pratLicinants in the two-hour Midnight Speciat contest
neld Novernber 23, 1980, Bnthusiasm For the short
vontgst format dunng non-prime hourss continucs to
grow. Watch tor the next one in “Cantest Corral™
sometime w the spring. - Jnm Frenave, K1K1

ARRL November Midnight Special
High Scoras

Call Polnits Call Paints
VE3DAP 2685 WASYTX - 269
WAPTKJ 269 Wamay 259
KIKM 304 K3LR 324
WEFN - 297 N2IC 313
KEMMIT 291 WHECH 269
Kawi 245




Section Activiiie

CANADIAN DIVISION
ALBERTA: $CM, E. Roy Elis, VEBXC — SEC: VEBXG.
Asst SEM: UEGAMM. CBTM. VEGABG, NMs APSN)
VEBAFQ (AT VEGABC. Silent Key: VEBOH. He will be
deeply missed due to his energetic ettarts in many fields
uf harn radio. VEBHO busy on 40-meter ret with health
a2nd wellare tic re Gaht tird, VEAHD reports that VEBAM
came across acoident on rogdd and calied road emergen.
oy on 2aneters and was answered by VESDT who con
tacted poilice and the ambularce Who responded im-
mediately. Traffic; VESCHK 203, VEGHO 86, VEBABL 32,
ﬁgg%l\d‘ }U, VEBCE 8, VEBAMM 6, VEBXC 6. YEBBAZ &,
BRITISH COLUMBIA: SCM. H. Ernie Savage, VETFB —
Bridish  Columbia l:men%;ency et annual coheckin
showed VEZOM with 304, Second, VETCS! 283 a foial of
ten SNC issued for aver 100 checkins for 1980 BCPSC
totals are not completed hut by records they had a big
vear. Dogwoed Chapter's Christmas dinner was a great
suvoess. VE7GIL who has months in hospita} looks like
he wiil be home tar Chnstmas. VE7CPG had an opera-
tian and 18 doing tairly well, VE7CX tost his beam in the
wind and heard someone lost his tower in the Albernies.
Jrattic: VEZ7ZK 246, VETFR 107, VETCOA 51, VETCCJ 24,
VETBLO 13, VEZBZT 11.
MANITQBA: SCM, Peter Guenther, VE4PG —- Asst SCM;
VE4IP, SEC: VEATR, STM: VE4RO, MNs: VEds VI NM TE
AEJ. Chacking an all the nets s Increasing, and winter 1s
probably the cause. The pretix VE4OST is now being
tsad by two OBS and there has been a demand tor
NXing, Q51 cards tor this prefix will be made available in
1981 NEPN QNI 1210, QTG 46, sess 30, MMN QNI 381,
(216 26, sesy 30; MTN ONI 257, GTC 76, sess 3¢; WRIN
GNI 118. QTC il sess 5. Tratho: VEAE AL 88, VE4PG 39,
VELTE 25, VEARD 21, VE4AED 17 VELIA 17, VE4AAD 13,
VEACR 12 UE4AJE 8. VEAFK 4. VEAID & VENM B,
VE4JP 7 VE4IB 7. VEZADS 6, VE4AFO 3 VE4AFZ 3,
VEAAP 3, VE4ALF 1, VE4OE 1
MARITIME — NFLD: SGM. D.°R. Welling, YEIWF —
ASOM: VOIFG, NM: YO1IN & VEIWE. $EC VEIE)
5TM: Qpen. New appointment VEIB2L as QES. Con-
yrats, Bxec HARC: VE1BNK, pres. VE1BSM VE1BNL,
vice pres. VETAVP, serg" VE1BMF, treas. Gongrats.
Hospital: VE1A:R & VE1ROO. Sitent Key: VETHM. Have
haen ass:ei?ned VEIQST for Ofhcaal Hutletin Station
anyone interested in this appointment? 80 and 40
meters beaoming good DX bands in fate evenings
Welcome back to APN: VEICH & VE1ARB. VE1A
worked England crossband 6/4 meters VE1AI plannin
DXpadihon to Sahle Island first week December. Nfl
Net, 40 sess. ONI 1197, QTG 1, Time 851 APN 30 sess,
ONE 142, QTG 73, Time 341, Trattic (Nov.) VEIWF 197,
VEILCRIRO 78, VEICH 44, YEIBXA 16, YETAUL 14,
VEIXF 14, VETKR &. VE10G 5. (Oct) VETAUL B,

1 LOM, Laimy Thwierge. YEIGT - MSCM:

vEIGY, STM: VESATLL At the emergency

for the *80's conference, Amateur Radia,
the'| eague and 11s ARPSC were highly visible and audi-
hle Parlicipation consisted as a panel member of the
Communtcations Werkshap as well as a display demo at
the (nternational Gentre which included a duplication of
our activiity durnng Mississauga ‘79, There were approx-
imately 150 delegates attending. the workshop from
CGanada, USA and as far away as Europe, At the display
rema, about 1000 delegates suw Amateur Radio at
work as YEIRCO was active for 3-1/2 hours on 80 and 2
metras The operation was a huge success. Sinacval
thanks to the many thal assisted including VE3s IXB
HGE LIY CWA ISW KR GGL ATU IYY TY LEM FS¥ GFN
CBA 1AL HO! 1YQ MLP DBRN MLF, VE3EFX had 83 con-
facts on OSCAR 7 mede B during the AMSAT UK spon-
sared OSCAR activity week confest. Middlesex C"“"té
Hepeater Assn. operating VE3MCAR in Lucan on BOL0
WiHz has extended thelr coverage area with a new 40
watt solid state repedier. Weliand Go. ARG recently held
a successtul emergencr exarclSe involiving police and
fire departments as well as a GB group. Laurenfian Net
certificatas have been issued to VEs EUl FFG KOD

VE3s KAD and KTQ have their Advanced. VE3TEA sug: -

Eests chut program chairmen gongider Ont. Hydro who
as an excellent slide presentation covering all aspacts
ot nuclear energy inciuding the 3 Mile Island disaster,
An engineer trom Hamilton supplies the commentary
and is available o go to auglace in Ontario, New calls
an the air are VEJs MOD MOE LQN. VEIKLF has com-
piled an extzellent club directory for the Ottawa ARC. At
the annual KWARC banquet V H was chosen
amnateur aof the yeat. while VEZKK was awarded the FD
trophy tor his undaunted ettort in operating 20 cw non-
stop Tor 24 hours, Traffic; VE3ATU 516, AGOL 32;‘

VEICWA 312 SKK 276, VEIDPO 181, VEIGT 142.
VEIRTL 136, VEJRCO B4, VEIEGU g2) VEIJLL 62,
VEJOVE &7, VEBAYZ 56 VEIGNW &6 ' VE3GF

3 5 N N 51
VEIWM 50, VEIDUK 47, YEIBYG 45, VE3EUI 41, VESIXE
3, VEIMGJ 38, vE3JAO 32 vEaLhU 28 VEIEWD 28

YEAAWE 18, VE3KXS 18, VEIIFP 18, VESWG 18 VEILSJ
16, VESEPI {1, VESEF X 8, VE3BZB 6, VE3MK. 6, VEJAN

QUEBEC: SCM, Harold Moreau, VE2BP — SEC:
VEMOEA 5TM: VEZFFE YETBIR, ex VEZBB, wsmn%
friends tn Mentreai, was heard on the Happy Gang Nef
via VEZFJ phone patch. On the 8th of November, 1980,
over 150 amateurs from La Mauricie and other locations
were présent at the VE2EG night at Trois-Rivieres. Hev.
Gharles who was first dicensed in July 1931 and a
member of ARRL continuously siace Feb. 1933, a long
time OT% was presentad many %ﬁ\s and a 40 yeais pin
b%gour SCM on behalf of thé League. Felicitations a
YEZAXK VEZBZL ef les autres staticns qui ont pris part
au reseau d’urgence Inrs du desastre en ltalie. Tratlic:
\;‘é?FKl 435, VEZBP 38, VEZEC 23, YE2EKG 13, VE2FSA

SASKATCHEWAN: SCM, Norm Waitho, YESAE - SEC:
YEBWM. STM: VESXE, NMs: VESWM VESHG VESDC
VEBSF, Congratulations go to VESWM tor being the win-
ner of the past election for SCM. | hope the membership
Zooperates and helps Bill as they did for me_5oems like
a busy winter this year, the repeaters are very active, and
the tratfic nets have been the most active | have seen tor

a long time. VESBL & VESGG have a computer bulletin
hoard going on 147,33, Moase Jaw is doing their annual
old fatks mund—u;; this gear an the 13t of Dec. Net rpt.
SPN 1470/96, SATN 445/31, HARA 374, SKTN 2.m 232,
PWXN 530, Traihe: VEBAE 3B, VESHG 34, VESXC 19,
VESXS 18, VESLIX.15 VESTT 12, VESWM 12, VESAUN B,
VESMP 4, VESNJ 2.

ATLANTIC DIVISION

DELAWARE: SCM. Aoger E. Cole, WiDKX -- SEC:
WIPG. STM: WA3WIY, PSHR: WAIWIY 101, K3JL 95,
WAZBUM T4, W3DKX 54, KAIDPR 42, 1981 1st State
ARG officers™ N3ADX, pres.; WB3HFL, secy ; KAIGGYE,
treas - KIOND, act.; K3DX, publtrustes, New DE nets: —
Diamnnd State Slow Net (DSSN) 3735 kMz Su 1800
FuefTh 1930 EST. New Castle Co. 2-mir. Emergency Net
1810 EST Su 146 13/73. Welcome to DE {or N8NA a
Surgical Restdent at Wilm. Mad, Cnir. WA3GQLS an-
nounces his erﬁa%?ment. Congrats! New ely:pnomrment
MO NEREOE BTE BTN DNI333, Q16 70. DEPN QNI 69,
QTC 14, Traffic: (Nov.) W3PQ 172, NIAKE 97, W3t 47,
K2JL 56 WASWIY 72, NBNA 40, W3DKX 30, Wa3bUG 3a;
KAIDPH 27, WASDUM ‘-5,WA3§BI 17, WAZYTE 11, AL3T
1 Ki%’g& ? WIFEG3, WaW0 3, WAIRTX 2, (Oct.)NBNA
EASTERN PENNSYLVANIA: SCM, Karl W. Pleil. W3VA
— SFG WAJPZO, STM: WB3JYZ

Net f-"reg. Time QNI QIC Sess. Mar.

EPA B30 TG PM Dy 556 299 G0 ARSB
EPAEPTN 3610 6 B.M. Ill.')ﬂy 514 183 0 AJIR
PFN 3956 5 P.M. M-S 295 421 25 WAIWOP
PTTN 3610 &30 Dy 284 B8 30 A

2 3R

Local and vhi nets reg‘urting: D3ARESN ATN MTG GTY
ARESN and WB3JOE/R with'a total of QNI 254 QTG 121
in 24 sans QBS reparie’ WRAFV] KIEBZ and WATI, 0O
reports; WIFAF WIGVR K3IRDT and W3IKEK. OVS
renorfs: KASDED WAGOA. BPI. to K3JSZ and WH3C AL
PEHA reports: N3AZT WRICAI KBILF KADZD WiGOA
AAIB WAIWQP AJIR WABEHD WBIFEH and K3JS7.
New apgointment, WA3VIL to NM. New gear: W3IEEK a
1G-28 HT; AF3Z a Century 21; KB3CH a TSBIOS; K3TXG
i3 QRL etecting a new tri-band quad. Nme ta hear
W3CEBH back orf PTTN again. W3HK is QRL with Coast
Guard Auxiliary, PEN welcomes WBZEAG KAZGSL
WRIGHUK and KBNCWZ New clticers Garbon ARG
WB3JYZ, pres.. WB3LPT, vice pres.; KAIDGR, seq&
WEZIYY. treas, New afficers for West Granch ARC
KA3GXB. pres,; KAJUPA, vice pres ; KBILA, cor, secy.;
WHIHOI, rec. secy. KIQDA, treas, KAIDID reports
Skgmarn Net activated during snowstorm on Nov. 17718,
W3GVR tinds OO work very mter@stingx. KH3LF active on
cw and fone nets from hotne QTH, N BHFé)Ianninq
QNI cw nets more olien. WB3ICAI makes BPL for Tirst
time and trying to find time fo complete SBWAS. &
Williamsport area amateurs participated in the making
of a documentary tilm and stides basaed on the Lycoming
County Flash Fiood program, The Hilm and slides will be
usad 1o show ather counties the effechiveness of having
an prganized tlash flood program. The new Distnc
ARES Net is now active on the 14778118 WI3EEK rpt
avery Mon at 8 P.M. local tima. WAIVIL is NM. This
makes 3 districts active now. Anyons interested in a
DEG appointment contact WAIPZO or W3VA. We have 7
districts open at the present time. WR3GLUR reparts
WEIIOEM VHF Tic Net temporarily extended to M-F-W
on 147.66/06 at 9:30 P.M. local tims. W3BUR reports RF
Hill ARG Hamiest very successtul. Warminster ARC par-
ficipation in SET impressed township ofticials with
amateur know kow in case of emeri%énr;les PTTN ang
EPAEPTN welcormas WEILGY, WAITQJ tka%aded to hig
E and KAIFQT o General, congrats. KAJCAT reports
ATN activated for snowstorm on Mov 17-18. KARR has
lots of tocal QRM — a baby girl. Congrats to Franklort
HC for their excellent achieverments in recent DX con-
tests Wateh this column for nfo on section dinner
meeting to be heid In the spring, WAJCKA doing more
hunsting than hamming this time ot vear, K3WAG, €6
Chester County, reports ARES activities on increase
during fall seasgn. fraftic; K3J45Z2 B11, WIAVI 442,
WRICA! 397 AJ3R 314, WASWOQPI 313, W3FAF 241,
WBAFER 173, KBaLF 158, WADP 153 8350 147, AAIS
138, W3IIPX 133 1 89, WBIGUR BB,

, W KASEAQ & N
WE3AZE 1, W3HK 1, K3KW 1
MARYLAND — RISTRICT OF GOLUMBIA: S0M. Karl A
Medrow, W3FA — Qur Section Emargency Coordinator
is WA3TAI Do you know your EG? It's cw forever with
WICVE WACDO 15 on the air almost evermday[ RAZDAZ
meets the MEPN daity and the RAGES Net Tussdays.
WAECN has those dipales back up, WB3LTA helped the
Mat. WX Service Skywarn alert along with the Mont,
County  ARESIAAGES statans  WIAWS WA3BBM
WRINDAG KALIDKZ WBIFAP W3HYS WAIWC WBILHT
WIORG and KIWPRGE. Good show WAZFYZ s ve%%eas-
ed with his “Bug Catcher Mohile Antenna.” W3ZNW
kaeps Snuth Gounty ARESRACES alive. WBSJAW finds
the hatidays add to his work load! KBILY says reporiing
15 & habit of long standing with him, KB3AP had fwice
tha receiver voltage needed with conseguent bad
tesults N3G N3ALC WBaDJU KA3W and KA3G have
the BARC 222 647,24 machine operating tull time. BARG
honors. NJARL WB3BPC WB3LJU N3ER KAIG KBIHF
WASHOX WIHYY KIHZU N3IC WEZJBR NAJC WAZLAD
KIRA KIRMX W3RUN K35P KIVC KAIW WAI3YYR and
WhHIZKY tar serice. Congrals to yon sl KAIDUG
apines she aopies faster than she writes N3JAFM keeps
explonng 6-meter propagation, W3AKD Is a greal gran.
dad. WHIBF K quietly chmbs the tratfic ladder WaDEW
and W30YY shill holdmg off the snow! W3LDD says it s
a new country a day with the new beamn and tower
N3AGM beat winter and ot hig tawer and team up and
waorking. WIF2ZY had a itfle time for Sweepstakes. AKIX
13 glad to be home trom Europe. W3DOI has it organized
at his place. WBICES does nut like lightning! Whe
doest WBIGZU is retting to eyveball eyeryoné in the
state. KAST has mobile 10 New England, FAR's Auto-Call
has an interim editor. Montgomery Gounty RACESIARES

A-10PR X EC X DXCC x RCC X WAS X STM X OES ¥ OTS £ NM
SCM X ARES ¥ OVS X SEC X OBS 5 TCC X 00 X NTS X WAC s CP X

have a nice new bulletin, With the nets: Net.'manager
seasionsArafficiON| avera$e. WR  PONMWIDFW
2124/21.3. MDG PONMWIOYY 4/7124.3. MEPNAWBIGZU
2B/170/28.9. 100 percent NIAGM KA3ARH W3LDD and
KIONU. Traific; WB3GZU B23, WAFA 186 KAJIT 113,
W3IDQI 48, WHABF K, 44, W3{.DD 34, WIECN 24, AK3X 24
WAFZY 50, WB3ICES 10, WhiBW 4, WBILTA 4, KA3DXZ
2, WIZNW 2.
SOUTHERN NEW JERSEY: 5CM, Bill Luebkemann
WB2LCG — STM: KF2U. SEC- WZHOB. The expected
rush of holiday trathic is here. 've heard of saveral ciubs
and groups doing their thing at local shopping malls o
help promote Adateur Radio in general, locai Novice
classes and to just plain offer a vaiuable pyblic sarvice
Those that | know of now are the Camden County ARES
ﬁ‘mup, lod by EG WAZONVY. taking trattic ay the Echelon
all'in Voorhees on all Saturdays in December. Then
there is the yearly event sponsored by the Delaware
Valley Radio Assn. and led by WB21QJ and K3CPF, Ther
have an attractive exhibit at the Guaker Bridge Mall.
Last but not ieast is a tirst year eftort by the Rivertront
Wireless Asgsn, They sel LgJ at the Willingboro Plaza
under the direction of WAZGTS and WBZDGU on dhe se-
cond Saturday of Dacember. [ must mention the superb
job that WB2IQJ and KICPF have been doing coor-
dinating italian traffic_from the facilities of IQJ's station
and that of W2ZQ. Throughout recorded history the
DVRA club station has stood ready fo help and has in-
deed handied thausands of massages through many
emergencies. The boys from the Trenton ared deserve a
Iot of cradit far keeping 20 on the air and manned. Maznsv
thanks! Tratfic: WH2IQJ 490 WIZGQ 282, KG2A 125,
WEZEKG 82, AAZH 73, WB2LCG 50, WARCUW 43
K2YBN 34, K2UL 25, NZAEP 34, WAZHER 23, WAZONW
19, KB2OE 18, KF2U 17, WA2WUL 15,
WESTERN NEW YORK: 5CM. William Thompsan,
WIMTA — SEC: W2BCH . 'STM: NZAPE, ASGM: W2GLH,
NM: N2APB WBzAZW_WQFBGszlﬁ K2KOGC WAaZMFY

HSB L NAG OVT PEA VAM VCM PHH WB2s JWD
NACG QZL. Net reports:

Nat f-regi. Time Sess. QNI OS_PM&.
NYPON* 3913 S5PM. Dy 30 56t 282 KZKQG
OGTEN* 34i94 615 P M, Dya0 411 116 WAZMFY
NYSPTEN2925  &PM. Dy ~ 31  (Qch173 WROTC
E5S 3500 6PM.Dv 3D 425 &7 W2W5S
STAR* 329025630 PM Dy3D 13 31 WoORAIW
QMNET 31191 &30 PM Dy30 s

BSN 93133 7 P.M. Dy WA2WXG
NYS/E* 2677 7PM.Dy 30 5891 282 WaZol
SLYARES 3191 7.0 PM. Sud 31 2 WBZNAD
YCARES 3942 730 P.M. W ] N2ALI
JCARN  1i70 BPM. Dy 30 588 15 WAZWAX
CARCN 2985 B15P.M W 4 K2VYTT
GMYTNe iR P M, Qy30 488 124 WAZPUU
NARAN 2282 930AM Su WNAZJEM
WON= 04isa 9 PM. a0 77T 153 N2APB
NYS/L* 3677 10P.M. Oy 30 353 274 W2ZOd
NYSCN 3677 1DAM. Su 5 55 K W2MTA
“Bart ot Natlonal Traffic System -~ upward

liaison.
Nn BPL, PSHR: N2ZAFPB 1“{3\ W2700 111, W2MTA 107,

5 4 MBM Y
AZe ADG ECA JCB LCC NPO N2BXE KIZD AF2K K2s
1GW KIR. 10BS) W2GELH g)(]% WB2ARD WARAQG KI2D
WBRAI0 'KZEIR. (DES/IOVS) WRAET Mice Goin'.
WA2ANL_article in new ARRL Handbook “Emergenc
Battery Power;” WAZPEA fnx seven FB yaars as £
Unr.\na);ga County; N2BXE and W2BCH TV news re
ltalian earthquake: KAZCLY Assistant Mgr, NYPON,
New officers NYSPTEN; Aazy KIVTY K2UGO KD2V:
MARS outiets inciuding KiZh WB2s A7W MG WAZESS
N2SY: N2APH and W Simpiax night last iwnday af
month (ROCH 147 45, BFLO 147.47, nther WDN 147.48,
Crosslinks 142.51 {47.54) and WDN ttc Handlers Info
Net Tues, 5 P.M. 04/84. Changes: WON moves to 9 P.M.
Jan. 81; HF Trattin Handlers Net Mon. 830 P.M, on 3913,
Notes: WNYEC Net on third Sundays 8 P M. 3955, EGs
keep up monthly reports to W2BLH, N2APB jalk on
“Caomputers and Ham Radio™ Batavia Gram Club, ARAL
aftiliated clubs, let's hear from you ALL., RAWNY HAM
O-BAMA ofticers: WA2Z5) K2IGW KA2HED KIGUG,
RAWNY MNet on 3900 daily 30 AM. Fulten ARG
“Toroid™ FB; W2YRL says “'Crow-Bars” save rigs in
storms, Tratfic: WAZHSB 469, W2MTA 336, WA2ELD 332,
W2ZQI 317, N2APR 235, N2BXB 218, WA2ZMFV 191,
KA2GTL 148, W2AET 140, WRIOWO 115, KA2GLT 114
WE2IDS 100, WAZZIP 70, W2Fft 61, WBZMVG 59 AFZK
87, AE2T 55 WB2AZW 62, KB2GT 48, WAZK@.!_ 35,
Wh2ANY 26 WAIMFU 25 WB20iX 24 WAZAIV 22
W2PPS 20, AF2A 15, WEIOTC 14, K2l 13, K2VR 4.
WB2ZNAD 2, KAZDBD 1.
WESTERN PENNSYLVANIA: SGM. Otto L. Schuler,
K3SMB — ASCM: N3FM, SEC; WALJBO. DEG: WB3JDI.
5TM: NIEE. NMs; WINEM W:“rNé.Mll'«I-% WAIPXA.
[

t 55, QNI H Time/Day
WP A CW 30 408 193 3585 T:0n P
WPRAPTN 30 540 201 3983 8:30 P/l

: 0 P/ID

WPAZMTN 30 LBz 100 1452888 B0 PD

NWPAZMTN 30 325 13 1460464 900 PID

PTTH 3610 kMz 6:30 PID, WPA RACGES 3990 5 9:00 AIS
| am sorry to report two Silent Keys, W3RWQ and
WAHGU, our sympathies are extended to their families
N3BKY is now an . New Novice is KAJLGD,
Upgrades me WEINAS & N3BWex KARAKS to Tech:
KAJCNO WEIERD & WEIERE fo General; WEB3JZN and
WADMB 1o Advanced. W3YQ & XYL, WEBSPAV, are back
in Sharcn after a job training stay in N New ofticers
tor the BYAFMA are: KAJEPF, pres.; KANPW, vice pres.,;
WRB2FV], secy.; WB3HWE, treas.; KBAL, chief eng. Steel
Gity afflcers are; W3IOH, pres., WBIFWG. vicé pras.
WAJIFWA, treas.; KAJAJN, rec. secﬁ.' WAUUH, cor, secy.
frwin Area ARS: K3JZD, pres. BacUW, vice pres.;
K3CHD. secy.: WB3IBRD, traas.: WB3EVZ, com. dir. Two
Rivers ARG new officers: AG3H, pres.. WAIUF|, vice
res . KASBLJ, secy, WAGLIL, treas: WASIZH WaTZx
3D4T trustass, KIWT has sicepted a job In Min




TWO MORE FAMOUS
LINES PRICED RIGH'tI'

f . --Am!\'wmv R

® Dual VFO's: Independent control, transrmit/

receve on gither,

® 150 W output from solid-state,

na-tune final amplifier.

& Full break-in CW {(vacuum relays}, Built-in
electronic keyer. Fast VOX. RIT. Notse
blanker, RF speech processat. RF envelope
clipper plus & pale filters (2) in S8B.

® LED freq, readout. 6 digit, 100Hz resal.

CALL
NOW FOR
SPECIAL

DEALS

& Synthesized! All amateur bands, 1.8-30MHz
plus 4 new tuture WARC bands. .

® iJnequalied selectivily. 3, cascaded crystal
filtars.. iF shiit...active audio BP litters
-..tunabie peak neich filters,

@ Active double halanced mixers provide
+20dbm, 3rd order intercept point.

s Built-in power supply. Heavy duty HyperSil*
tape wound transtarmes for high raguiation,
powet wicompact size, jow weaight, Fuil
ovarload protaction.

® Madular construction. Easy cireuit board
accessibility.

o Self contained, 16" W. 7% M, 147" D. 40 [bs.

ALPHA ¥7DX, without question, the
uitimate amplifier for HF communt-
cations. Conservative ratings, care-
ful crating, finest compaonents.

® Rated 2KW p.2.p. or continuous
carrier. No time limit.

o Uses Eimac 8877 ceramic/metal
triode. 1B00W plate dissipaticn.

» Ducted air cooling. Cluiet.

- FREE SHIPMENT (our choice CONTNENTALY

an [ g1 =% 8

TIDX

o 4. 4KW Hypersil® transtormer is
easily removedirenlaced,
® 25 mtd oil-filled filter cap.

® Two vacuum relays for full
CW break-in,

& Drive tor 2KW input is 100W.

® Manually tunable 1.8-2MHz,
3-gdMHz"".
& 11"H, 19.5W, 220,103 Ibs.

USA

on Signal/One and Alpha ftems.

Full pwr widesk-top convenience,
rated up to 2. bKW p.e.p, 858, 1 KW
average, CUS. Tunable 1.8-2MHz,
3-24MHz". Nom. drive, 100W p.e.p.,
BOW carrter. Lisas 2-Eimac 8874
ceramigimetal triodes in G/ G, Full
c.abinet ducted air cooling, Size

7.5 7HITW, 14.757°D. 65 pounds..

T6A

Fuil legat pwr plus factory-pre

set B circuits tor instant change
80-15 meter amateur bands (also
funable tor general coverage).
Rated to 2.5KW p.e.p.58B, 1KW aw.
No time limit! Nem. drive:100W
p.a.p., GOW carrier. Uses 2-Eimac
8874 ceramic/metal triodes in G/G.
Full cabinet ductad air cooling
system, 7.5 'H,17""W, 14D, 75Ibs.

<748

“*Feport-only ovarseas units melude 24-30MHz (10 meter hand). FCC
lype-acrepted versions rafuired for LS. delivery, can be legally and
easily restered to full 10 meter capability by qualified, licensed
amalteurs without afiecting the warianty,

Store addresses and phone humbers

are given on opposite page.



BEST PRICES, DELIVERIES

FREE PHONE

854-6046

CALIF, CLISTOMERS PLEASE
CALL OR VISIT LISTED STORES

FREE
SHIPMENT
{UPS Brown)

CONTINENTAL
YA

mastar charge !

ANAHEIM, CA 92801
2620 W. La Paima,
(714) 761-3033 (213) 8BO-2040
I mile east Knatts Berry Farm,

BURLINGAME, CA 94010
999 Howard Ave,, (415) 342-5757
3 miies south on 1901 fram 8.F Atrport,

OAKLAND, CA 94509
2811 Telegraph Ave., (415) 451-5757
Hwy 24 Downtown. Left 27th oft-ramp.

SAN DIEGO, CA 92122
5375Kearny Villa Road (714) 560-4800
Hwy 163 & Clairemont Mesa Blvd.
VAN NUYS, CA 91401

6265 Sepulveda Bivd., (213) 988-2212,
San Diego Fwy at Victory Blvd

OVER-THE-COUNTER
Mon. thru Sat. 10AM to 5:30PM

A6 A ALLIANGE « ALPHA» AMEGG » AMPRENOL - ARRL~ A TRON
« AVANTI BENCHE Rr BERK-TEK - BIFD +BE W CALLEOOK: COE
COLLING » CHRTIS - CUSHCHAF Y+ AIWA + DATONG< DENTHON
TOHAKE -0X ENGINEERING » EIMAG s HUSTUER - HrGAIN + ICOM
=) WMILLER - KENWOOD KM+ LARSEN  LUNAR- METZ+ MFJ
S HIGRO-LOG » MINI PRODUGTS - MIBAGE - MOSLEY « MYE
*PALOMAR: ROBCOT » HOHN» SHURE « SWAN
TTELREX« TEN-TECs

TEMPO «TELEX
TRISTAD - YAESU and many morad

FIVE STORE BUYING POWER!

SHIPPING REGULARLY TO COUNTRIES ON ALL CONTINENTS

R.L. DRAKE COMBO

TR7/DR7 all band
transc’vr.

R7 full-coverage

rec'vr,
Ask tor details, prices.

FREE SHIPMENT {UPS Brown)

COLLINS KWM-380

BEAT THE
PRICE

INCREASE

while theylast |

Ask for details, prices.
FREE SHIPMENT {UPS Brown)

YAESU RACK
FOR FT-7
STATION

Ask {or details, prices.

FREE SHIPMENT (UPS Brown)

CUBIC /SWAN ASTRO 103

T

New commercial grade transc'vr
provides full @ band coverage.

FREE SHIPMENT (UPS Brown}

CALL FORYOUR

TR-2400

I SPECIAL PRICES ON
. ALL OF THESE OUTSTANDING ITEMS

{and other well known Kenwood ham products)

"ﬂ"ﬁ 520-8SE

TS-130-$

T$-830-5

FREE SHIPMENT {UPS Brown)

25W OUT FROM TR-2400

w/American Radio “324”
TR-2400 plugs directly into compact as-
sembly. Linear amp features V-Mos pwr

transistor, gives 25W

RF across band wit.5

watts drive, Built -in

amp/spkr boosis audio
more than 2W. Also cur-
rent limited charger

for TH-2400. 12VDC @ 4A.

Socket for ext PTT mie,

&1 99.95 FREE SHIPMENT {UPS Brown)

MIRAGE B-1016 2M
HMPLIFIER

160 W QUTPUT
SSB, FM, CW.

REG.279.95 $249.95

Freq. range: 144-14BMHz @ BF out:160W nom.
{10W in}, ® RF power in: 5-15W & DC aperating
pwr: 13.6V0C @ 20-25A @ Intermittent duty
cycle ® Built-in receiver pre-amp, Auto-

matic internal ar externai relay keying.

FREE SHIPMENT (UPS Brown)

ROYORS
ALLIANCE CDE
U-100 HAM IV
$41.95 %169.85
HD-73 T2X
#$109.95 $229.95

FREE SHIPMENT (UPS) Brown

Prices, specs subject to change without nohice

VHF/FM DEVIATION
METER
$99.95

FREE SHIPMENT
{UPS Brown)

Direct meter readout of FM deviation (marked
for nom. tene pad:voice deviation). Covers

144-148MHz wiireq. seiected by xtl. 146.52
MHz xtl supplied, Qperates from 11.9 to 16VDC.

Calf. residents piease add sales tax,




MOST ADVERTISED ITEMS IMMEDIATELY AVAILABLE
FROM BIG, COMBINED
INVENTORIES OF 5 STORES!

CALL FOR SUPER 18

ON ALL THESE GREAT NEW ITEMS FROM

FREE PHONE
iC-720 HF,

ALL-BAND |
854-6046 TRANS
CALL OR VISIT LISTED STORES CEIVER

FREE
SHIPMENT
{UPS Brown)

CONTINENTAL
UsA

& All 9 HF bands w/100kHz (min) each end. * Matched mic., metered ALC, axcellent TX audio.

# All solid state. Broadband tuned and LP filter  » Press-to-talk or vOX.

& Digitally synthesized. Tuning resclution 10Hz.  » WWV reception, 2.5, 5, 10, 15 and 20MHz.

® Passband funing CW, 8B, HTTY modes. # GENERAL. COVERAGE RECEIVER! 0.1 to 40MHz.
® Two VEQ's Simplex and duplex and RIT. {No transmit in general coverage.)

® HF speech processor, ® Power cutput: $58-10, 100W p.e.p. AM-10, 40W,

o CW filter plus narrow CW., Fast, semi-break in. CW.RTTY-10, 100W,

# Naoise blanker, fast and slow AGC, * Receiver sensitivity: Less than 0.25u v

* 20db BF attenuatar. * Dperaling voltage: 13.5V0C i@ 20 amps,

iG-551 6 METER
iC-2AT TRANSCEIVER
SYNTHESIZED, - = ’
ZM HAND-HELD
TRANSCEIVER

 TOUCH TONE pad

ANAHEIM, CA 92801
2620 W, La Paima,
{¥14) 761-3033 ({213) 860-2040
1 mile east Knotts Berry Farm.

BURLINGAME, CA 94010
999 Howard Ave.. (415) 342-5757
% milas south or 101 from B.F Airport.

OAKLAND, CA 94509
2811 Telegraph Ave,, (415) 451-5757
Hwy 24 Dawntown. Lett 27th ott-ramp.

SAN DIEGO, CA 92123
75 Kearny Villa Road (714) 560-4900
Hwy 163 & Clairemont Mesa Blvd.

VAN NUYS, CA 91401
6265 Sepuiveda Blvd., (213) 988-2212.
San Diego Fwy at Victary Blvd.

OVER-THE-COUNTER
Mon. thru Satl. T0AM to 5:30PM

AE A ALLIANCE « &1 PHA AMECDY AMFHENOL » aRRL: AR TRON
< AYANTIBENCHER» BF HK-TEK«KIHD»BRW=CALLEOOK COE

- COALRING - CURTIR CUSHOCRAF 1 -DAIWA: DATONG« QENTROM
= DRAKE D% ENGINEERING » EIMAC HUSTLER  HY-GAIN - 12OM
) WMILLER « KENWCOD-KLM-LAHSEN- LLINAR - MET2: MFJ

*MICHD-LGG + BN PRODUCGTS « MIBAGE » MOSLEY » NYE

<FALOMAR ADEOT » ROHN - SHURE - SWAN « TEMPO = TELEX

LTELHE X TEN-TEC TRISTAD = vA£50 and many more!

88 5T

* 400 T/R Channels

# 1.5 watts output  Hi/Lo battery

saving switch ® Separats built-in

speaker and microphone # Quality
recewver [0.2u Vi 20db typical}

# Small! Abaut size of a dollar bill!

# Slip-off bottom NiCd pak. 3 sizes
available {250ma standard).
Complete w/BF3 Ni Cd pack, wall
charger, flexible ant, baltclip.

Only set w/capability tor seanning on
S5B! Invaluable for checking on 6M
band vpenings. » Cont. tunable,
50-53.999MHz. Dual VFO's. ® 55Bw/
LISB,LSB, CW, AM, FM®. e dchan
mermary w/scan stop all modes. e CW
manitor. Speech comp. e Band scan
lany portion) all modes. e Digital, freq /
mode readout.  AC/0OC supply. Gptions:
"FM, pass band tuning, VOX. « Haa:
5358, CWAM: 0.5uV for 10db S+ N/N.
FM: 0.64db for 20db quieting.

1C-255A 2 METER FM

TRANSCEIVER.

® 25 watts power output. Current
drain only 5.5A.

& 5 channel memory w/meamory 56an.

® Full covarage plus cverlaps,
143.8 to 148 2MHz,

® Dual, built-in VFQO's. Tuning in
Bor15kHz steps.

® An cutstanding receiver.

® Standard «600kHz splits but can
be programmed for any split
between 143.8 and 148.2MHz.

FREE SHIPMENT, ALL OF THE ABOVE {TEMS, UPS (Brown)



SOLID COPY...

. . . Most radio amateurs know what that phrase means. But that phrase can also be
applied in a literary sense. In both cases, the message comes across clear — uncluttered,
readability 5, dead full quieting. Solid copy describes The New ARRL Operating
Manual.

If you belong to an active affiliated club, you probably have had a chance to look at
the Operating Manual at a club meeting. We think this is the finest book on Amateur
Radio operating ever written. It should be. Each chapter was written by an expert with
extensive on-the-air experience in his or her field. For those who have not had a chance
to see for yourselves, here is a chapter by chapter glimpse:

Strange Magic: The editor of the Operating Manual sets the tone of the book — the Amateur Radio
experience 15 fun and rewarding!

Basic Amateur Radio: Getting your license, setting up your station, making vour first contact, QSLing,
the HANDI-HAMS and information on radio clubs,

Rutes and Regs — An Introduction: A brief description of the FCC, applying for your license,
modifying your license. U.S. call signs, third-party communications, operating in another country, proper
identification, guest operating, logging, RFI, and the new bands.

Traffic Handling: Originating a message in the proper form, checking into nets, how the National
Traffic System works.

Emergency Communications: The Amateur Radio Emergency Service and its operation in a
communications emergency. Must reading for every amateur.

DX and DXing: Find the right band, the right time and the right frequency to work foreign Amateur
Radio stations. Propagation on each band is described as well as using propagation forecasts. A section on
low power DXing is included, as is information on use of the QSL bureau systems.

Contests: This chapter makes vou want to ““jump in and join the fun.”” Contains all sorts of tips on
preparing for a contest, competitive operating, accurate logging, and checking for duplicate contacts.

Awards Chasing: How to collect “*wallpaper” for your shack to show off your achievements in
Amateur Radio.

¥M and Repeaters: How repeaters work, antenna requirements, the autopatch — ““mobile communica-
tions for a mobile society.”’

VHE/UHF Operating: There’s more to VHF/UHF operating than FM and Repeaters, Even low-power
stations find 1000-mile DX isn’t uncommon. Besides commercial equipment there are still frontiers to explore
by building your own gear, and there are plenty of records to be set!

Satellites: Nothing can match the excitement the first time you hear your own signal coming back from
space — unless it is your first QSO via satellite, KIJX tells how it is done,

¥isual Communications: Tired of pounding brass or just talking? This chapter provides some new
excitement showing how to make your first Teletype or television QS0. Even FAX is explained.

Microcomputers: Within the next severai years, the small computer will become as common an item in
the ham shack as a transmitter and receiver are today. This chapter tells what computers can do in the ham
shack and provides basic (no pun intended) information as to how computers work.

SWLing: The radio world extends far beyong the ham bands. SWLing is not just for the beginner,
many experienced radio amateurs find this an interesting pastime.

References: SBDXCC country check-off list, ARRL Numbered Radiograms, Table of Allocations of
international Call Signs, Spanish Phonetics, Q Signals, CW Abbreviations, ARRL Station Appeintments,
RST System, ARRL Field Organization, DX Operating Code.

The ARRL Operating Maneal is available for $5.00 in the U.S. or $5.50 elsewhere {in U.5. funds) from
ARRL Headguarters or your local dealer. Order you copy today!

THE AMERICAN RADIO RELAY LEAGUE, INC

225 MAIN STREET
NEWINGTON, CT 06111




ANTENNA SYSTEMS/

TOWER HARDWARE

| ANTENNA
SYSTEM
SPECIAL!

TELETOW'R
40-F7.
GCRANKUP
NEW MAST STANDARD

LisT $259
CUSI-LIE‘RAFT | SPECIAL $199

4-EL TRIBANDER
B LSt $289
| SPECIAL $209

ALLIANCE
HD73
ROTOR
LsT $159
SPECIAL 599

SUTTERNUT VERTICAL ANTENNA & AGE.
80-10 mtr, Vertical
$60.-mir, Coil Kit
RM Kit Roat Maunt Kit
@ SR Kit g0-mtr. $lub Tuned Radial KA .
HY-GAIN ANTENNAS
TH5DX New 5.EL. Triband Beam
THEDXX §-El, Triband Beas . . R
W HIMK3 5-6) Trband Beam ... ... ......
| {HAIR -kl Triband Bezm
TR2ZMX3 2-El. Triband Ream
HY-QUAD 2-E1. Yriband Quad .
A02BA &El 40-mtr. Beam .
205BA 49-El. 2G-mtr. “Lunq Jobn'*
15587 4%-El 13-mtr. “Long John'*
105BA bkl 10-mti. *'Long John™”
4-Fl 20-mtr. Beam ., ..
3-El 20-mtr, Beam .. ..
4-El, 15-mtr. Beam .
3-EL 10-mtr.
d-EL. 1015 mir. Beam
3-El E-mtr. Beam ., .. ...,
§j-El, 6-mtr, Beam
Hy-Tower 80-10 mte. Vart.
ﬂl{m mtr. Jrap Vert.
14-E]. 2-mir. Beam ... ...
80740 mtr. Trap Dipela
80/10 mtr. Yrap Dipole
813-10 mir. KW Balun .
(FHER HY-GAIN MODELS IN STOCK — GALL!

BREAKQOVER
AND OTHER
MODELS
AVAILABLE

HESVII
| TRR-160

KLM

KT34A 4-El. Triband Beam

KT34XA New 6-El. Tsiband Beam

I.0-73-4A  4-EL 40-mlr. Beam

Taa A1-mir. Rolatable Dipole .

144-148-13L8 13-El 2 mir. Lang ﬁunmar .

432-16L8 14i-El. 432 MHz Long Baomer

144-150-166  16-El 2 mir 'Oscar’ Ant .

420-850-18€  1B-E| 435 MHz ‘Dscar’ At ...

Power Diniders, (.arculanrvSwutchnrs and

viher pepular KEM Antannas m stack -~ Call!

HUSTLER
SHTV A0-10 mtr. Vert. .
4BTV £0-10 mtr. Vart
GE-144.B 2-mir, Easa Vertical
G7-144 2-mtr. Base Vartical .
KF Mobile Hescnator; Standard {4DUW]
10 % 15 ml
20 mtrs .
;g mies. _ .
Bumper mounls, sprlngs foiding masts. Superqalnz mir.
Mobile Colinear Antenna int Stack — Call!

MiNI FRODYLTS
HO-1 Mesiguad B A

CUSHCRAFT ANTERNAS
New 3-El. Tribander
New &£-El. Ynbander .
New 49-mtr. Kit for A3/A4 . H
20-15-10 mte. Motor Tuned Vertical .
8010 mtr, Trap Vertical
3-8) 20-mtr. Manobanded
. 20-mtr. Manabznded .
- 18.mir, Monobznded = = = ..
. 15-mir. Monobznded ........ ..
10-mir. Menobanded
. T0-mtr. Manobzanded
. B-mtr. Beam .. ..
. B-mitr. **Boomer'*
19-Fi. Z-mtr. "'Boomar''
14-E0 Z-mtr “*Bpomar'’ , .. .
14-Ef_ 2-mir. FM *‘Boomer™ ..,
28-El Z.mir. FM “*Power Pack"
270 MHz Roamer
-mtr. Hlngn fangar'*
450 MHz *'Ringa Ranq:r (8
2-mir. Vert & Hnrtz feam
Ld-El 2-smir, *
20-El. 2-mtr *-Dsear' Ani, .
20-El 432 MHz *'Dgcar™” Ant. ._.... ..
Dual *Oscar'' Ant, Mounting Boos . ., .

HY-GAIN CRANK.UP TOWERS

HE3T5S 37 1. Sali Supparting . .

HG525% 52 F. Solt Supparting -

HGS4HD 34 Ft. Heavy Duty Ssll Suppumng
HDTOHD 70 Ft. Heavy Duty el Suppunlng
HGS0MT2 50 Ft. Side Support . . .

TRISTAD-PRATT GRANK-UF TOWERS
FX-438 38 Ft. §ell Suppariing
1X-485 45 Ft. Self Supporting
TX-472 72 Ft. Selt Supporting .
HOX-585 55 Ft, Sel{ Supporing- -Exire Heavy . ..
HOX-572 T2 Ft. Self Supporting-Exira Heavy .. ..

ROHN TOWERS
205 $29 50
HOBx40
HDBx48
HBX-56
FK2548
FK2458
FKR568
FK4548

A14T-MB

256G 5§38 50
Freg-standing 40° (18 sy It.| ..
Frag-standing 48" {18 sq. 1ty.....__.,
Froe-standmg 56" (10sq. 3ty ..., .

4% 256 Foldover Yower . ..., .
§8' 256 Foldover Tower . .
63" 25G Foldover Sewer ... .. .. ., ...
48’ 458 Foldover Tower
FR4558 58° 45G Foldavar Eower
FK4568 g’ 45G Foidever [awer . 51
IFreight pad on all teldover towers. Prices 10% higher
west of Racky Mountain states),
ALL ROHN ACCESSORIES IN STOCK — GALL!

455 $83.60
R

CALL FOR INFORMATION
ON §$1200 FREIGHT PAID
ROHN YOWER DRDERS

GALVANIZED STEEL YOWER HARDWARE
3716"" EHS Guywire $1TA100 /. 5991000 .
1/4"" EHS Guywira . . . $14/100 1. $129/1000 f.
5/32"" 7 x7 Atrcralt Cabla 510
3718"° CLM czbla clzmps (3.’15“ or 5732 cable]
174 CCM cable clamps (1/4'" cabls) .
1/4 TH Thimhle (fits all slzes}
378 EE {3/8" Eye & Eye turnbuckle) .
3BE) |3.'E” £ye & Jaw turnbuckle|
1/2EE{1/2" Eya & Eye turnhuskie) . Lo
1/2EJ!1/2“EWI!..Iaw turnbuckle) ............. L
%157 Pratormed quy deadend
174" Prefarmed quy deadend o
&'-dia 4-It long earth screw anchar
2".dig. 10-4t. long heavy duly mast .
500D Buy wsvlater (5732 or 3/16™ cab{e]
502 Guy insulalor [1/4" table) e . $1.40

ROTDRS % CABLES
Hy-Gain HDR-308 (25 sq 1) .. ............... ... $39¢
Alliance ED-72 (10.7 3q. H.) e
Alkance U-100 {Elavation Bntnr]

CDE CD-45-2 |9 5q. tu . .
CDE HAM 4 {15 54. H )

CDE TAILYWISTER 130 sq. .

8 Gonductor Rotor Cable .. ...
Heavy Duty 8 Canductor Rotor Cable |

GOAXIAL CABLE AND CUMNECTORS
RG213/1 (Ml spec. BG-g/U-Brand New)
RG-8X -

50 361t

L 80.29/4,
.. 50.15/1.
1/ 50 OHM [:npp:: Hardlzna

172" Copper hardline connertors .
172" 59 0HM Paly Jacketed alum. hardline
172" Alum. Hardline Lonnectars ... . .

nnag;_ lis. W3YX, Erie, has # weekly schedule with
1.UITABIW3KHGQ, Heaver Valley has a new club — The
Gocely  to  Advance Am. Rad. Hasearch. The
Breezeshooters ground wave :ontest nn ten meters was
huge success by the number o calls heard on the atr
nver the tri-state arsa. Trattic: ov) WASPXA 273,
W'NF(‘J 248, KBGDT 219, ACIN 122 NIFM 120, NIWS
115, N3EE 105, KICH 94, W‘SA‘-‘&' W3KUNTQ WBB GD
75, W3KMZ 44; WIMML 43, WIUNX 43, .
KAET 28, WBSJDI 36, WINGO 26 N2BKY 19, KATBGC
30, K3AGCT 29, WBIGUK 28 W3RUL 28 WIEXD 75,
Kavay 24 wa:um 16, N3KA 15 WaTTN 12 ARAX R,
WHAJGW 7, BFIB 4. KASBRO 3 WISN 3, WIFSR 1,
W3ALOD 1, N2NT/3 1, K3UA 1. (Oct) AF3B 6

CENTRAL DIVISION

ILLINOIS: SCM, Edmond a Meiz%‘er WOPBAN — Aust,
SCM: WORYL. SEC: Ms: WWASKFK and
WBQJSQ ‘:-I"M WBQJSF! Cook County EG; WOHPG.
Net Times/Days Tie.  Sess.
ILN sg 00300400'13\1 332 80
ILL Phone 5915

2130 213 a0
NGPN 315 CIDH ?DG
iEN J240 1400 Su

WOVEY
Marn $tn 2 Mtrs. 10
The newly 9Ic--,ted nfficers of the Six.Metar Iub ot
Chicago are KBZWL WABFIH KSENZ KU2WY WOOGDA
AAIMIS WABASD and WASTWW. WRIRFG WDUGET
WDIGGS WDFAQL and WYRZG are the naw afficers af
the Sangamon Yalley Radio Glub, Inc. The GAND report
for Nov was 913 messages diring 30 seesgions. L
,,-, resented 100 percent with AMQUCE  WOHOT
WDAFDE W9JIS WINXG and WBSWGD. KBYBR has a
new KIGOA ssb 7ig. KABJNP KASIDZ and KAZJLD 2
rnew Novices in the Lincoin area. 11 focal Htreator
amateurs provided rommunlcatnons tar the 14 mile
superwal¥ glong the raute KAYEGW has upgraded 1a
Advanced Giass. WDIDMV has a qew dipcle on 40
meters, WAYR was recognized hv the Kishwauhes
Amateur Hadio Ciub tor Being cantinucusiv liceased
with the same call at the same address jor 50 vears.
WLEDVJ NYBQYV NGB and KAIFMX were efected of
heers of the Western lilinais Amateur Radio Club tor the
coming season. The YRND tratfic had 58 sessinns, 354
QTG Tlinois participation 100 percent with WINXG
Wodl  WIHOT WBIWGD WOUSFDB and WuTLL,
KAQGOA NORTF and KIBQL have upgraded. KAGFHV
has joined the ranks of Silant Kﬂvs Our svmpathy to his
tamity and many triends_ The 1981 ARGH ennvention will
be heid at Stoufter's River Front Inn on March 21 and 22
KBIOW WHIOGD WIMDLS AKSN KARDNQ WRIMMM
WAGNTT and KASBOD are the newly elected atticers ot
Aockford Amateur Radio Association, ine. The Antique
Hadio Club of illinos was Incarporated in March, Lon-
tact Barry Janov of 1304 Canann Lane Glenview, 1liinois
G025 tor further details. WaWU, ptachcm?: am)rnr-w
spoke at the Novernber 5th meeting of Hamfesters and
discussed local ordinances and zaning regulations as
ths-v relate to amateur antenna structuras, Their otticers
for 1981 recently elacted are: WOSDYH WASEKA NUBIA
KAGHDB KBOKZ NIRCO WIMPG WEIUHA WDHEBBL
KAQBVE NYAGE and AFSC WRBIUHG was appouintad
manager ot Gentral Gable System of GClinton and
WASHTI was appomted to the Brard of the Sapitary
District of Decatur. Both are mambers ot the Macon
County M‘-lt, Trathr Nnv WQNXG 324, KYPNG .th
a’gdu 286 WnDY 04, WITLLE 1
a0

4, MSRd

INDIANA; BGM, Bruce Woadward, WQI!MH — BEG
WIUMH.  STM:  WIJLL  MMs. TN QYY. ©IN
WDOGXW, ICN NQAE_ YHE WarMT, IWN st)(..x IPN
WODLF. (PON KIRGF Novnmber nef reports

Net Fraq. nmeJUTGfDany GNIE T 910 Sass,
11N 291 1300/2300 JR41 1 AN
GIN IG5 1430/0100/0400 H41 451 a9
IGN g 0914 iz 17 Ryl
|PN 8910 2130 1234 (4 35U
IWWN 3919 1315 Fi41 l'l

IPON 3910 1300 4
Hoomer VHE nets rgport NI 3‘:97 CITC 16‘! Bullsting
41, Time 5098 for 19 nets. DYRN 100 percent: WaJU)
WHALW KQf'C'“\ WADLF WAFZX. 9RN 100 percent:
WaltLl N WAEL WACOLW WIXD WAIQUEF NIHZ
koww.) WEQUYU WDOGXW. CAND report DARN 100 per.
sent: WOILLL WAGLW KaGGSs Eﬁts OVS WASPKL,
OBS KBINR WAQYY, EC ARSI Elkhart County, R¥BRF
Hancock County, NBBLK I Jasper Lounty, Kea6 Tip
pecanne (.,-:;-untv Endorsements: OTS NP5  EG
WDIHCE drown wurw WOLIES Jnhnsnn county.
Sitent Keys: WCVII dRAR WEIGBN WaiIN. F y
ort‘i WEIWWR NOAST HIFUN WRILCN WASOH
JIDVA WEIVIW KSUJK WASUGP WaOwl KQPQP
WDQBHF! KOO0 RBYJK WDIJLT WeM. I NOR1LK K9EQT. t
Aam sorry that Someone tlse s dead, but tlse really has
not been active in Indiana for sometime. KAYBTY is a
?ooa example of this, Taking over the Wet Net reporting
or WALIEM who i= in Florida tor the winter. The in-
dianapelis Radio Club at its annual banguet gave its
Cuistanding Amateur of the Ysar award 1o WBGKTM for
s expert antenna work over the years, WIBR and WSAI
ware presented Honorary Lite Mermberships and awards
irom the Scientech Equndation for their long service tn
IBG by Bob Annis 9CUD, KAYASH and WBYTZL were
gzewnrvd the Club Prestdents award by the Whitewater
alley ARC, Hoosierland Amateur Mobile Systems, Ine.
£ wnrkmgrcinseiv with the Indiana State Poljice INGERT
pro ram. [ha Glark Lauunty AHC reports KAGILH is on 40
e LIRP tax o WARTIS WNBDDV and NSAQJS. The Fart
Wayne Hamtest was a arem succass and | agpreciated
the Sewer Net disptay and hospitality thanks to
WAQLHP, There sure w»-rsa iof ot biye and gold 1ackets
around that booth, FWARCG you are tantastic. Con rats
to the Warrick ARG tor its new ARAL. atfiliation.
lerved speaking to the Hloomingten ARG It fun will keep
Yo ajljvei thaose kams shouid live torever iratiic: (Noy.

1)) g2 WOFC 243, WoEl 175, WBSUYL 153 N9
TEXAS TOWERS e RN el
1"“1’0?,{:)5’51 cN '2?“?'93? | ‘E%VKWD%?JAT%? k\*\?gugﬁlag
1108 Summit Avenue, Buite 4 WEXD 2B, WIZW 27, WSRO 26, WABDKK 23 WSZGG 23,
Flano, Fexas 7auté wagﬁf:': 1:5' WE%QL% 15 ﬁbgﬁguﬂg WELKU 1%Eﬁv9w:—:n
Mon Fri. 9 am ~§ pun. Sat, 3 am-1 pm 14, WASGIZ 10, WABOHX 10, k3DIY 9, WABYAY §,
TELEPHONE: (214) 423-2376 Wa02J 9. KIFVN A, N9AST 7, WDa.! ,wg .

PRICES SUBJEGT TO CHANGE WITHOUT NOTICE

WHEDP 1, WIOKMY 1 WBIkaT 1. Ksou 1. 10ct ]
WOADVA 116, KADIY 17, wagctv 16, WASING 8.

90 A5T=




ARRIL. CTDIz Kt

Boost Your Code Speed From 5 to 13 wpm
Quickly, Easily, Enjoyably
For the Novice or Technician Radio Amateur Going for the
General or Advanced License
o

HERE'S WHAT YOU GET

Two Hours of Random Code Groups on Quality Tape Cassettes —
Practice at 5, 7'/2,10 and 13 Words per Minute

PLUS
Complete, Lively, Fully lllustrated
~ Guide to the Code With Proven Study Tips

$8.00

Siart studying for that General Class Exam today! Two fop-quality 60-minute cas-
settes with one-half hour of random code characters at 5, 7', 10 and 13 wpm insure
that you wiil improve vour code speed quickiy and correctly. The step-by-step pro-
gression is the ideal way to work up to 13 wpm. The book provided in this package is
packed with proven suggestions and hints for increasing your ability to ““copy”.
Only $8 at your dealer or from ARRL.

THEAMERICANRADIO RELAY LEAGUE
225 MAIN ST.

NEWINGTON,CONN.06111




Amateur Radio Sup

ply of Nashville, Inc.

615 South Gallatin Road — Madison, TN 37115

120
\aue trages of ’ b STORE HOURS
sure, W mme\\\\ Monday—Friday, 9am—-5pm
new 0““ wrt NOW! Open SATURDAYS
N=*"" 615 868- 4956
We DO NOT print a Lataiog

We carry all major lines,
Use this Magazine as your Catalog.
Cal! or write for price quotes.

HSED EQLIPMENT — We have # gond stock
F |2t modsl vsed aguigment. Sorry, na
aldies. No Tists since stock ehanges weakly.
Call ar wnite your neads.

for the Best DEALS

=g DRAKE §

TR/DR-7 P
[Now in stock! Ne\?il Bangs! i “Ew! FT-902 DM
Full 7 fine of ew boatures Competition-Grade
accessories! gl 'p?fcf ;';3 ;?,Lcs: & HF Tra'nsceiver
i cusic A - yss20sE | | MEW! ETio
Worid’s best sellin Now in Stock! Al -
wl Astro 103 =3 _ 'ITlr;fa.nscvs:i_verl!!1 8 ,ﬁ‘lfés'lorﬁtems?" % fEa
g S Call for pricel!! : - : NOW IN STOCK!
l) | PTO* PR . 1
&ﬁmzsﬁzen *a e - TS 1805 FT101ZD
1.8-130 Mhz. 235 Watts PEP All Salid State Digital 160M—10M
wgéulilrﬂtal _Igel:xehFeathures
" Check thers—
TEN-TEC \\ Control, 200w ! mZﬂ yet emorr prr::e!
NEW!M d P.E.P. Memory.
H 2m-25w, FM, _7 ﬂ%ynthasi;zld
] " obile R bl d swi ~::ri;1 S?CTCIIT;:: 'es
emaole cables and switch box available!l
"EW- OMI\,I,I SWLs! ~ FHGT All band receivers in stock!
D-Series “'[; Maobile or tixed. 80-10 \ FRG7700- Deluxe SWL Reccwer'
— N— i y
"EW!ARG&NEAUT FT 707 <

EWI

includes new bands!
\Plus accessoriest

Alf Solid State!
TenTec 1 KW Hercules AMP, J

[@31CoM]

New Bands! PLUS
General coverage receivel
100 or 10Mr Tuning!

All mode—
2 meter!

Special price hreak! Call or Write!

NEW! FT404R, 3W, 450 Mhz. Handi Talkie!
FT127 220 Mhz, 10w Xtal.

Ri000 HEW'

Deluxe Communications

Receiver = GTR 24 — OTA 24D CLOCKS!
Synthesized! 16720 Full coverage to 30 MHz. Alsp availagle H5-S Deluxe We stock the complete YAESY line!
4 DIGITAL KEADOUY. ~ Headphones & mazching speaker 5F-100
E & ] KW AMP for 720 or 7. ”m, *
“ =1C451 UHF Base Station. v

sfcom Phone Patch!

Mobile Speaker SP-40 — Dip Meter DM-81
=icom AH-1 Automatic HF Mobile Antenna.

SMC 24 Spkr/Mic ~ TR8400 450 Mbz.

nll [ 11§ @ Call or write now tor pricesi
S5TV -~ ROBOT

S JCIAT - 201A - Z9bA Station Clock HC10 — Phone Patch PC 1 ¢ 3 Put yourself in the picture
i ' We stock the full KENWOOD line and | & Getin or the latest in
MFJ ENTERP R|SES; INC. provide warranty and after-warranty service. — Lt L )
Tuners — Filters — Glocks — Bummy Loads Keyers, ete. e ot ‘wenth \ BUY WITH CONFIDENCE! "EWI MODEL 800 88TV °
RTTY, MORSE,
DATONG

We stock Berk-Tel \\ ascll KEYBOARD

RGEX and RGRL)

We have in siock the amazing Datong FL-1 active audio filter,
Also now have tha ASP, Automatit speech processor . - .
Fantastic additinng 1o your station, Gail or write tor information and

pnces.  NEW! Datong FL2 Audio Filter!

s L1 = MPT HF & MP2 VHF
B MTR -~ B108 2M AMP. & B1018
160 WATT..2M AMP, in Stock. call or write!
MNEW!... B23 2.25, 2M Amp!

i DAIWA J. W Miller

Herk-| rek-@

l.zKantronics---m-WW\
Acommi¢ment to em:ellence

Now Stacking!
\ Field Day Reader
C

€GP ANTENNA SWITCHES in stock!
aLuiance  Rotor Special
SPECIAL )| |ANCE HD-73

G
OFFERY
$115 Ircluding
Shipping m {34,
HB-73 with 100 feet
rotor ceble $ 135

"HB73 with 100 feed rotor cable and 100 feet RG3U $I 70
[:ashiers check or M 0. please

sall tor bhest prices!

- We now stock the fullowing! -
Astmn Power Supplies
Leedex -- “/idec 100 ~ 12" monitors.
Valar -~ 2 mater mabile & tixer antennas.
AEA — wlorsematic & Isopoie!
Avanti — 7 mater Mobile antenna's.

Automatic Antenna Tuners!
Calf or write for SUPER LOW prices!

@ cusheraft wom a3 4 7

Sampane — IN STOCK NOW!

The Antenna Compony

Cushcraft ATB34 now in stock!

Derdron aua 1ooos - Clipperton L

MLA 2500B Antennas and Antenna Tuners—

S5TOCKING FULL LINE OF CUSHCRAFT!

«:COPYRIGHT 1981

CDE ROTOR SPECIALS
Ham IV and TZX ~ Always in Stock!!

Prices quoted good unti! Fab. 28, 1981 and
supplies limited to manufacturers availability




—

Model W-Sertes
Supports 9 sq. ft.
of antenna area
in 50 MPH winds.
CDR rotator
mounting plate in
tap section. Rigld
base maouint
ingluded.

&_

Model LM-Series
Supporls 16 5q.
ft. of antenna
area in 60 MPH
winds. Large top
section for alt
DR and smaill
prap pitch
mators. Tilt-over
option.

Buy Direct from the Tri-EX Factory

Model TM-Series
The Sky Needle
series supports
large amateur
beams. Hinged
base mount
included for
congrete base.
Geared tele-
scopic winch
included. Motor
included with 70,
90 & 100°
medels.

Come to Tri-Ex for innovative tower design and
engineering! Qur towers are famous all over the
world for their strength, stress and wind resistance.
Now you can buy a superior Tri-Ex tower at

FACTORY SAVINGS!

Choose your metal. Towers can be fabricated in
steel to ASTM Specifications with hot-dipped gal-
vanized finish (done after construction so that inside
surfaces are zinc-coated, too). Or in Triexium™, our
tightweight, corrosion resisting, high-strength light

alloy.

Tri-Ex HAM towers are available seif-gsupporting or
guyed; take your choice. The W series of crank-up
towers, the LM series of crank-up/tilt-over towers
and the TM sky needles are self-supporting.

Use your charge power to buy your tower. Tri-Ex
hanors Visa and Master Charge credit cards. If you
have queslions about tower accessories or which
size tower is right for your antenna, call Bil! Salerno,
his technical sales know-how is ready to serve you.

ri=Ex

TOWER CORPORATION
7182 Rasmussen Ave., Visalia, CA 93277

i
7 ggf,,,s %

-

TOLL FREE
800-526-5277 -

in New Jersey
201-279-7528

CALL NOW
or
USE THIS HANDY ORDER FORM

Mail to Tri-Ex Tower Corp.
7182 Rasmussen Avenug, Visalia, CA 83277

L T 1121 1 S R ST NP PP
£511 T VPSP O ST TOPS PPPPN
O Check Enclosed [ Visa

Card #....ovniniiarn EXPIrES . oumsenieerirmnniisiniemnnrnn
Bank # . crranrens SIGRAIUFE. .
Model Nested Extended \:]Vrir%% %fgg Fé‘i":gg
Number Height Height antenna Load Price
£ 407 1307 4y E0Sq. FLT  §  482.00
MW 35 20" 5" 35° 95 5q. Ft.4 435.00
MW 50** 200 10" 50 865Sg. Ft.3 GES.00
MW 65 21 ar 65' 50 $q. Ft.t 913.00
W as** 20° B a8’ 9.0 8q. Ft. 625.00
W51 217" 51’ 9.0 8q. Ft. 998.00
W e 22 g” 67 9.0 Sq. FL 2,099.00
LM 237 20" 8" 37 16.0 5q. Ft. 1.064.00
LM 354" 210 54" 6.0 5q. Ft. 1,798.00
LM 354H4D** 21" 0" 54 16.0 8q. Ft. 2,698,00
LM 470" 23' 6" 70 160 5q. FL 2,826.00
PMATOD e o 16.0 $q. Ft. %,149.00
IM 490%™ oy 807 37.8 5q. Ft. 10,560.00

Sky Needle

*Triexium™

“"Also available in Triexium, Please consult factory for prices.
tWhen properly guyed 2 pasitions.

fRoof bracket or guyed at 1st level,

NOTE: All products FOB Visalia, CA. Prices and specifications
subject to change without notice. Ninety day limited
warranty. California residents add sales fax.




Silver
Nickel

The plated quartz crystal used in communication
equipment permits closer calibration and temperature
tolerances. We use gold, silver or nickel for plating
crystals. Selection of the metal for your crystal
depends on the required parameters,

international crystals are designed and manufactured
to operate under all types of field conditions. For

example, crystais must function properly over a wide
range of temperatures...in equipment from a fixed
location or mabile installations subjected to rough

treatment. Conditions such as these are created by our

research and development program. We will be
pleased to quote details and prices on special crystals
to meet almost any specifications.

Orders may be placed by Phone: 405/236-3741 «
TELEX: 747-147 « Cable: Incrystal » TWX:
§10-831-3177 » Mail: International Crystal Mfg. Co.,
Inc., 10 North Lee, Qklahoma City, Oklahoma 73102.

I

INTERNATIONAL CRYSYAL MFG, CO., ING,
F Naeth dna Cklahamn oty TRz VAt

WISCONSIN: SCM. Hoy A Pedersen, KOFHI — SEC:
WIOAK, STM: KQUTG. BWN WASYRY NI 904, QTG
1017: BE . G} 6, WSEN WB

NI 1009, OTG 302; WNN NGALIG QNI 238, (TG 42; WIN-
£ \WIDM QNI 375, bT(} 120; WIN-L K9LGU QNI 278 OTG
140, XPQ WAGNIX (NI 438, QTC 53 KASGZd has
General. WASAWO has Extra. ARES cunierence held
November 4 at Partage, was very successtul, watch for
details, date and place lor naxt Eear and pleass write it
town un vour calendar, KAYGHEA made BPL, New
ranager of the WSBN eftactive Dacamber 1 1e WDSESZ,
Thanks fo WBOICH for his past sewices as NM of
WSBN, good luck to you in vour new venture, hopa we
can heat you on the hands mobile. Regrat 1o repart
WAGEKQ's wite ?assed Awavy, our sympathy, NGBAF has
WAS. Sungrats ta KSEN on being reclectsd Via Direc-
tar Gentrai Dhwision, KASFKF now KBIRE. NWTN had
459 checking and cleared 46 massages. Green Bay
Z meter Net had 14 ON) and no Q1. I'm very glad to see
sa many stations reporting their PSHA. | ne#d more in-
Rut from you people for this coiumn. fratice; Y{Nou,)
CASCHA 1905 WD ILX 433 WIYCY 210, WICXY 216

3 ‘3
WORESS 207, KIAKG 179, WBIYPY 172, KOFHI 137
) t 118, WIDND 115

NIALIG 130, 'WBTCJv 120, N9AZt 118, WIDN .
WEIEM 112 WIDM 103, WNgR SUCE 71,
WRBINRI 67, WBERGO 63, WBSIGH 61, WBOEEM 58
NYBCX 45 WAGWYS 44, KBGOF 41, KIIPS 41, NACP
AGEG 37 WEBAJSW 37, WalW a7 HF &, WalL P
6, KILGU 35 W9IMW 24, WAF DY 20, RIAD 29, KRENG
29, WBIYPZ 29, ARF 28, 4. KBOFM 22,
AJGGH 73, K9HDE 23 W F

W, { , K9 . WHOBRE 22 SEMF 22
WBIWHO 22, KaUll 21, WDYAJA 20, KQIJTQ 13, WoCJE
*1\_ IAH KbgaséigE 4, WBIPAW 8, {Oct.) WETO./V 86, WOBGE §,

DAKOTA DIVISION
MINNESOTA: SCM. Helen Haynes, WBPHOX — SEC:
WADQIT, STM: AFQC. Dur congratuiations to WDIGZN.
who recently upgraded to General and is nnw NECOs,
Also, the sechor congratulates KBJGF, of 5t Charlas,
who was electad president of the Rochester Amateur
Radio Club. This elub plans to host the 1981 Sakota Divi-
sion Convention, so e has his work cut eut for him, The
symgathles of the entire sactian go out tn the families of
KPKRO at Hochestar, WABYUA of Byron, WOOFKX of
Cook, and WORAY of Blackduck, who afl became Sitent
Keays late in Octoher. The Arrowhead Radio Amateur
Club, ot Duluth, has grest plans corming up for some
ubiic service In the uuverage ni two races in the near
uture, The tirst is 2 car race “on ice” in the Duluth Har.
bor in January and the sacond will be the “John
Beprgrease Sled Dog Marathen'™ in February, which at
1686 miles in langth, is the Icnﬂest slad dog race in the
continental Unitad States. Both uhf ang vhi coverage 1s
blanned. The car yace committes is headad up b;/
WBHZAH and the sled dog committee by ARRO. Still
Inpking for mare public service minded stations for bet.
ter cuverage of virious araas of the state via the Na-
tional Trathc Svsiem, Tratfic: WARTFG 364, AFGO tAD,
WEOTHZ 128, _WDPCGM 112, KRJGE 107, WODFX 98,
RLAT 78, KCUZ 78 WBENZE 57 WOGHW 53, KapIZ 52
MB 37 WABAIN 34, KECSE 34, NPERE 18, WDRGEN
15, WARYVT 15, WBESCN 14, AF(Q 8, WRBWXU 8, KgTs

[
NORTH DAKOTA: SCM. Lois -,ic'r?fnsen. WARRWM —
FEC: WEBOTEE. 0BS5S WEDM, NM: WapCRH. 0OD:
LD Congrals to thase that upgraded to Gen:
WIBAR KASDPL: Gan to Adv, KADBAW; Ady

to Ex WARGRH. KARFX %ot 2nd Class Gommercial,
WE)%HBU now EBEOY. To ten: KAQBAY: Gen to Adv:
WBRAYIB WABCYW. KCOW has got WAS an & matars
after 19 yrs of hard work, Fork Uiub has 10-mater net on
Wed at 0100 UTC on 2B.800, KABGYR net rontrel. Forx
had thewr anpual auction and hamiest with & good-
turnout and Bark Club had amateur display at Giateway
Mall, Wilhstor Club is alteady working out their ofans
for Fug[? Day. WOOGMD is back an from Epping..

A

Thanksgiving. Tratlic: WAGRWM 192, KBGIP 149,
WABCHH 26" KATAWS 17, NOAFP 10.

DELTA DIVISION

ARKANSAS: SCM, 5§ M. Pokom;. WHUAY — BEL;
KSTML, NMs: WASLGN WEMYZ WEPOH WASZWZ, Nets:
ARN 39495 0030/dy 1219 40 WABLGN: OZK 3,780 0100/dy
191 35 WoMYZ, APN 3.937 (2n0VM-S H0B 41 WRPROH:
M-Hird 3928 2230-F 532 33 WASSWZ; SCARG 28.765
O230MAT 60 24 WASVSY  KASHNB now [ienarml.-
KASJCA now Tech, WSKL & WSUAU attended the Na-
tional QCWA convention in Orlandn, Fia Nov. 1 & 7
Bonewed tollowing  appointments - £ WSERY
WHIUAQ, NM: WeMYZ (5T5: WRASD WSBED WRSELF
AAUAL attended NWAARC annual bartuet & meeting,
Nay 15th. Cancel OTS appt ot WDSGCND, KEVR repartad
sar tire to state police and WHSIAC reparted car wreck
wia ayto.patch 2-meter, OBs by KSDW 4 WASLGN 4,
WRSKUI 4, W5UALY 2 Trattie” WSOFU 48, W9YGE 47,
NGAEN 44, W5UALI 43, KASCFE 11, WBSGAM 8, WEKL 2,
LOUISIANA; SUM, Jim Giammango, NSIB -~ New af.
ticers at GNOAHAC are WASWUZ, vica FI'prazs-. KSNL,
member-ar-lar%e, GNOARG sponsers a 2 P.M. Saturday
aet an the 9181 repeater, To reach the GNOARG mlub
station, WSUK just dial 523.HAMS New officars ot
BRAAC are: KBRAQ. pres., KSWMT, vina pres.; KESYY,
sec.; WBSRYD Ireas ; WBSCOO WAKYC and KASGMX,
direciors. BRARG gave a set of ARAL publications o E.
Baton Rouge Library, courtesy of WBSDAF. the NOVHF
Club will soom have 3 repeater on the 450 MHz band. The
Lt will ba providing communications for the Mardis
Gras Marathon in Fabruary. NSAVY and ARES providad
communicalions during the YMBC air show In Lake
Charles. LELARC emoved a covared dish supper tn
celebrate the Holday Season. If vou or someone you
krow performs a Rubllc sarvice via ham radia, please (&t
your SGM know about it. IF we don't sound our own harn,
no one else will. Don't forget the Lafayette Hamfest in




MORE KEYER FEATURES
FOR LESS COST

AEA Invites You to Compare the AEA Keyer Features

to Other Popular Keyers on the Market.

MM-1 KT-1

MT-1 CK-1

MT-1P (portable version of MT-1) with

| I\_llorseMatic‘"M Keyer Trainer Morse Trainer - Contest Keyer Morse Keyer &
IMPORTANT KEYER AND/OH AEA AEA AEA AEA AEA COMPETITOFI
THAINER FEATURES MM-T - KI-t MT-1 CK-1 MK-1 B C
Speed Range (WPM) 2-99 ‘ 180 289 &850 5580+ ?
Memory Capacity (Total Characters) 500 CETTTE 400 100/400 400
Message Partitioning Soft - Hard Hard Hard
Automatic Contest Serial Number Yos No No No
Selectable Dot and Dash Memory Yas Yes No No No No
Independent Dot & Dash (Full} Weighting Yas Yes Yfes Yasg Yeg No MNo No No
Calibrated Bpeed, 1 WPM Resolution s Yes Yes Yas fes No Na Yes No
Calibrated Beacon Mode Yeos No’ No No
Repeat Message Mode - Yes Yes Yas Yes
Front Pane! Variable Monifor Frequency Yes _Yes No Yes Yas
Message Resume After Paddle interrupt Yas No No Yes -
Semi-Automatic (Bug) Mode Yos No NO No
Real-Time Memory Loading Mode Yes Yos Yes No
Automatic Word Space Memory Load Yes No No Yes
instant Start From Memory Yos No No Yes
Message Editing Yes No - ‘No No
Automatic Stepped Variable Speed No No Mo No
- 2 Pregsettable Speeds, Instant Recall No No - No
Automatic Trainer Speed Increase Yes Yes Yes i R
Five Letter or Random Word | ength Yes Yes Yes
Test Mode With Answers Yes Yos Yes
Random Practice Mode Yes Yes ‘fes
Standard Letters, Numbers, Punctuation Yeg Yos Yes
All Morse Characters Yes Yes Yas i -
Advertised Price $199.95 $129.95 $99.95 %1299 995 s 995 $$ %% 50/ 3229 00 $129.95
OPTIONS: All our kevers {except the MT-1} will cperate with any popular

gingle lever or lambic squeeze paddle and will key any type of

hatteries, charger, earphone $138.95 'Todem amateur tran;sm itter vu;ith no eﬁtern?l circuitry rc.ln,qulired. A}IEE’A
1 eyers are as gasy to operate as a four function calculator. The
Mg;?pigggﬁ igg:a hﬁtﬁr plug-in memory s 59.95 internal AEA computers are all pre-programmed for the features

AC-1 800 Ma. 12 Volt wall adaptor for
MM-1 with ME-1 $ 14.95

AC-2 350 Ma. 12 Volt wall adaptor for
all AEA keyer and trainer products
axcept MM-1 w/ ME-1

DC-1 Cigareite lighter cord for ail AEA

5 995

shown above. Each AEA praduct is fully BF protected and receives
acomplete elevated temperature burn—m and test before it is shipped
from the factory.

Ask a friend how he likes his AEA keyer compared to anything
eise he has ever fried, then JUDGE FOR YOURSELF See the
AEA keyer and trainer family at your favorite dealer.

kevers and trainers except MT-tP  § 595 Advanced Electronic ADD‘iCﬂtiOﬂS, Inc., PO. Box 21860,
MT1K Factory conversion Lynnwood, WA 98036. Call 206/775-7373
of MT-1 to KT-1 $ 40.00

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT
NOTICE OR OBLIGATION.

s you the
" ough!




QST DATA FILE NO.5

CONCERNING ZENER-DIODE REGULATORS
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A cursory look at the Zener diode suggests that it is a simple device with a standard p-n junction and a
controfled breakdown-voltage characteristic. For most amateur applications we can accept this premise. But,
in stringent applications we need to consider the diode impedance versus voltage and current, temperature
coefficient, power derating, surge capability, thermal time response and frequency response (capacitance and
switching effects).

Perhaps our greatest concern for the special diode characteristics is that of impedance. This becomes
particularly significant when Zener diodes are used in ac and ri circuits. Specifically, the slope of the Zener
voltage-Zener current (V,/1,) at Zener breakdown can be defined as the Zener impedance or resistance in
cohms. The diode impedance always decreases as the current becomes greater, as shown by the curve at the
top of the page. We can consider I,; and L, as the two significant impedance terms for a Zener diode. I, is
established near the quarter-power point of the diode, whereas 1, s an arbitrary low power point in the knee
region of the curve. If we plot the impedance between these two points on a iog-log scale we will have an
almost straight line. Since the current is a Ffunction of applied voltage, the curve will not be straight in an ac
type of circuit. Rather, it may resemble curve no.2 at the top of the page.

What does this mean to the amateur? It suggests that we be aware of this characteristic when we use a
Zener diode in a circuit where too low a parallel impedance could disrupt the circuit function. An example
might be where a Zener diode is used as a protective clamp from collector to ground in an rf power
amplifier. Another case would be where a Zener diode is used as a gate (series circuity inra sigral lead:
Puring conduction the diode will present a series impedance in the signal path. Therefore, in a series type of
vircuit we shouid ensure that the current is such that thedmpedance is at a low value.

The diode capacitance with reverse voltage applied can be very high, and this will have a marked effect on
many ac and rf circuits in which the diode is used as a shunt element. The lower the power rating of the
diode, the lower the junction capacitance. Conversely, the fower the voitage rating of the diode, the greater
the capacitance. This capacitance can range from less than 100 pF for a i/4-watt, high-voltage diode {100-V)
to more than 10,000 pF for a 50-watt, low-voltage (10-V) diode. Since the diode capacitance can introduce
unwanted X, it a circuit, its presence must be taken into account.

Our fundamental concerns when using Zener diodes in dc circuits are the voltage and power ratings. These
are called out in the manufacturers’ literature. The gquestion remains as to selecting the correct power rating
for a specific application. Detailed information on this can be found in the 1981 Radio Amateur’s
Handbook, chapter 4. Not only are Zener-diode equations and practical circuit examples provided, numerous
types of diodes are discussed. These include PIN diodes, hat-carrier diodes, switching diodes, Gunn diodes,
LEDs and solar-electric diodes. No amateur library is complete without this modern reference on solid-siate
devices, There is also a wealth of other technical and practical data in the vastly revised 1981 edition of the
Handbook. -~ Doug DeMaw, WIFB

For more information about The 1981 Radio
Amateur’s Handbook, see page 133 of November
1980 Q8T. To order, see page 125 of this issue.




The Orlando Amateur Radio Club Inc. Presents .....

‘ORLANDO HAMCATION 871’

And The

ARRL NATIONAL
1981 CONVENTION

‘MARCH 13-14-15 1981 IN ORLANDO ...
... THE ACTION CENTER OF FLORIDA...

Being Held In The Sheraton Twin Towers Hotel & Convention Center.
At Florida’s Turnpike, |-4 & 435

Plan a Fantastic Family Vacation

Around the Greatest Orlando Hamfest Ever ...
... And Enjoy A Great, Wonderful ‘Hamcation’

* ARRL Forums, Meetings & Speakers —
* Extra Large Manufacturers Exhibit Area —
* Day Long Ladies Activities * Large Swapfest
* Many Awards x Code Contest
... More and Much, Much More ...

Banquet & Show

)gi,_;g Held at Sea World — $16 Ea.

R Transportation From Hamfest Included
NOTICE" Limited Seatmg Adv Registration Suggested

Adv. Hamcation Registration (Till 2-20-81) All Amateurs,
Non Amateurs and Students Over 14 - $4.00, At The Door - $5.
Ladies & Children Under 14 FREE.

— Complete Information Package on Request —
Mail All Orders And Request To:
HAMCATION CHAIRMAN
P.O. Box 191, DeBary, Fla. 32713

Make all checks payable to Orfando Amateur Radio Glub, Inc.




REVOLUTIONARY Jes
BREAK-THRU ;

IN. ANTENNA DESIGH

AVRE YR
Design

KIRK'S "= ALL-FIBERGLASS

HELICOIDAL BEAMS

5 JELEMENT . 40 METER
AMAILABLE IN: | 35 40 s ELEMENT - 10.15 20 MeTER

CHECK THESE QUISTANDING || AND EXCLUSIVE FEATURES:

COPPER TAPE, EPIRALLY A
WOUND ELEMENTS: i

"7, Akl FIDEROLASS )
CUATES WITH DURATHARE £

‘,ﬂ’l ELEMENTS & BOOM

VIWR LESY THAN 1.5 AT

s RLAMENT LENGTHE Ding A
Y q oesgra Lower
3 T2 3K4< SHORTER THAN BAND LIMITR.
{ ? Y METALLE aRRAYS Y \5)
- SREAT STRENGTH
:} FRECISION CUNS3RUCTION. AND VERY LIGHT )
MINTMEM ASSEMELT SIME, Trams F e

HeImwat 20M - 45 L. $nom ba
S Elamane sk o 17 Ly gadame
Thiement M- (he 3saTan
PEMment 10M - Brbs #1499

]
Il SUPER-QUAD
™ FIBERGLASS
P ANTENNAS

*

COMPLETE KiTS INCLUDE
HARDWARE, WIRE, ALL
MOUNTS, BOOM,

*

STRONGER AND LIGHTER
THAN &) AN UM

*

MAXIMLUM GAIN_

AVAILABLE IN A COMPLETE
RANGE OF KITS

Special Instruction Manual on
Kirk’s “Super Quads® —$2.75.

s 2-3-4 ELEMENT TRI-BAND
10-15-20 METER
AMATEUR NET FROM  $256.48

e 2-3-4 ELEMENT DUAL BAND
10-15 or 10-6 METER

AMATEURNET FROM  $150.42
* 2 ELEMENT 40 METER
AMATEUR NET $523.50
 VHF 4 ELEMENT — 2 OR §
METER AMATEUR NET
FROM $96.75
L]

KIRK ELECTRONICS

73 FERRY ROAD
CHESTER, CONNECTICUT 04412
0203) 524-5324

PRICE REDUCTION
,em $30 Discount

7/ |

FT-207FI

NEW

LOW
| AES PRICE

ﬁim

$269°°

with nicad battery
and wall charger.

FT 207R 2m FM HT........... REGULAR $295.00
NC-1A 15-hr desk charger ............... 5L00
NC-3 3-hr quick desk charger/AC ps.... 90.00
FBA-1 Battery slesve for NO-EA/NC-3.... 9.40
NBP-9 Extra nicad battery pack......... 23.00
NC-9B Exira 15-fr wall charger.......... 10.00
LCC-7 - Leather carrving case v....vvevea.. 35.600
MMB-10 Mobile bracket........siesvvene. 15.00
PA-2 Mobile adapter & charger.......... 39.00
TA-2 19" telescoping whip ant... .. 9.40
YM-24 Speaker/miczophone

FTS-32E 37 tone CTCSS encader ........ 40.00 |
FTS-32ED 32 tone CTCSS enc/dec, ..., 75.00 §

Gall TOLL FREE
1-800-558-0411

master charge

It INTRERANK £ AN

AMATEUR
ELECTRONIC SUPPLY.-

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone: (414) 442-4200
Wisconsin WATS: 1-800-242-5185
Nationwide WATS: 1-800-558-0411

B AES Branch Stores in:

Qrlando, FL & Wicklifte, OH e Las Vegas, NV

j .
<@ Canpire Corr Corp. <«
POULTHEY, VT, 05764  ADZ-2RT-4055

WE LIKE 70 WiND COILS—TAY UF

COILSFOR HOMEBILT
$ardine Sender 80 Meter QRP Rly
GAT Ut rop1s. .. ..., F . < 3 71
LRP Transmalch-25 Watt Max
AREL Handbook p 350, P 4 .
Tuna Tin -WAS 40 Meter Transmliter
CETMEY P2 .o ivaiian i v 47

Mini Misar’s Dream Receiver

QETSERTEP LT e i 13575
20 Meter Direct Conversion Receiver

LRE R o Ty - - U 0
Amplifler for HW.8 GRP Transceiver

QA5Y Apriep 1s. 1310
Harmenic Fitter Hcr anavel per bam! cevaae L 450
Low Frequency Transmitier

B L - I LR

Prices include postage,

BALUNS
Get POWER into your antenna, Ses ARRL Handbook p. 525
aF R ar &0,

TKW—d:] bmpecdnge . . oo - 312,00
KWL = 1440
TKW—5:1,9:1, ot 1:1 (pu:k om:) 1350
TRW—hi ), il 0or i (pickone) .. ...l 1

100W—d: ), 411,919, or 111 Ipick one? ............ 2.00

Manyother interesting coit kits inourNEW LT$T 5C. You
must send & stamped envelope 1o FRceive our <oil kit f1st.

aR nogt.

Capntal Area EN net manager, ADSO. Thanks o outga-
ing KASAGD, Also congrats to WHSSNE now Extra and
kASEDW now General, With the Ghnstmas holrdays un
us, we wish lvnu all seasons greehings. The new vear will
hrmq new clnh oflicers, efc. Pleasé send me such Inio
our otficers ¢an be' hsted. CAND WSKLV} sess 30,
R18 with DRNS e 1nn percem by M5 station
NSAMK. URNS (WBSN LG 361, wath MS
lup ‘i‘i percent by NSAMK W‘)l-_l‘)T WRSHAS WaULY.
s (KBSNX) sess .JU ONi 9 mr;, 16:3 MEEN
(Wll‘iFYM! ans-ss 3, ON (KLCALL

sess 0, GN G 41 MN (WEBF!MWI Sess 28 QNI
T AT b MR HAeGa 1.
BAGES INSAMEKS suss o :ml n:ns COTC 0" CALN

! 4 X Lx!aFN tKB‘ﬁW se-ﬁs
20, QNI 479, QTG 30, rrm 1 FBAMK kRS
KEQAE 174, WEEDT 100, WB5SNB ‘iU wsxr 24, KAEAFT
0, WOSEYM 8 W5RIM B, KASGGE 4

GREAT LAKES DIVISION
KENTUCKY: SCM, Joseph E. Miller, KADZM - STM:
ﬁzm SEC*;VBW Nets rah?orling lsanﬂﬁtl'l net ']

&t

B-AHES 6 A 'KNTN 474 e
SARES 43 3 “KEN 157 &0
BARES 154 "KYN N2 50
CARN 158 18 *KRN 512 o4
SEKEN 3 2 “MKPN 1146 105
THILST 319 Eo *KTN I
FAWTN 378 4 KPON 43

EWPN % SEN.D Miw, a4

Bullitt ARS turning out A new batch of Navices Thanks
to the DECs who ate u{gamzmq their districts. We neerl
stations to QNI 9RN-D7 Trathc: K4JLX 169, KZ4G 195,
KAHOE 132, K4DZM 114, KASMZY
WIDELXX 75, WALEBN 73, WB4APL 6%

ﬂ.’i KAAAZT 40 WDACQF 39 WAAITE 14, 3
AAMBE 32, WA4A‘JV 27 WDAITO 23, KEAVX 20
I'\A4IKH 20, WRAILE 20, W 19. Y = ]
WAPKX 16, WA4GAL 1:4. WASYPQ 12, WAGDA 11, N4AOF
10, KA4GVY 10, WDEBSC 9 WALNQG 9. WDdCI0 7,
KA4FJR 7, K4MHL 7, KU4A 4, WD4LTD 3, W4TPH 3.
MICHIGAN: HGM James B, Secley, WBEMTO — A‘EC-M

VWY WHBBH KELNE
kRIKMG WOSLAY WABFIM W&&CW WAEHNB ‘WDBRNG
%\'Bﬂ?ﬂ.{ WEYIQ KBZJL.

Freq TimeiDay AN GTE Sess.

CIMN* 3663 lﬂﬂl'JW?Uﬁ Ly 1:’-15 449 490
MITN* 3953 1900 Py Adé 336 40
GLETN 3932 = UQ Dv 1350 731 30
MACE* 1953 1100 521 A 3
MNN= 3722 1:30:2000 Dy 22 w1 a0
LUPN*  aagz 1 PO < B C
SEMTN® 146.64 2345 Ds.' 1% &3 29
BR oap 1730 MIS 441 g8 25
WSSAN 38935 1900 Dy 631 s B
MEN 3930 4900 Su 15 1 %

SHF Actinty 10 reports s81 2B 59

*NTS nets. Times Incal. 3932 kHz 15 Ml eamergency tre-
iuency frathe workshop Sundays 3953 kHz at 1600,
net bundays 3932 kHlr oat 1700, ARES JUFS

Thuradays 3922 kHz &t 170, New QRS WAMPD. O}
reports: KBJH KBNKE WBDG WARRUG KERX (RS
repurts. KEBNKB WAHRNRE, Silant Kevs, with deop ragrer
WABIML WEWSA, WBIYRY has resigned

because or new business activities whicl I(la\.mI ‘him no
time far ieadersiirp. Qur new STM, AF8Y brings a ot ol
uxperience, plus interest and wmmgnesx to the [ob, He
15 active at all levels, including T Many thanks to
WHAYRY tor his hine wark, and best wishes 1or ARRY. §
=mioved two tine club meetin s in November; ARROW in
Ann Arpor, and the Halland AHC. Buperh hosgutahty and
good ranori at bath. Visiing clubs is one of the maost
enjoyable parts of the SGM joby, end | hope to meet many
mire af you this way in the months to ceme. Kent Gouri-
ty_Repeater Assn. has merged info the Grand Hapids
AR8A. tforming a single generai interest cluh. Meelings
tirst Friday, & P .M., af Rad Cross Bidg, KAUNZ. pres
K8JH, trustes. Upgrades. to General, KASEGH lnnw
NECOZY KABLDSAUDALNW: ro Advanced, WEBECUJ
WRBBSXO; to Extra, WARBQPN (now KI8Y), NBAUI. now
KIBQ New ntiicers for L'Anse AEUSH ARG KGAF pres ;

WBRZI vice pres. KBOLM, secy.. WBBLGH, 1rﬂas

am&m act mg. BPL: Raees Tatic vﬁﬁgrpe

K 3. WwavwY 3, WORBEN 2,
KeoD 2, KENKB 2, WaWVL, 2, WHEWYQ 2, WiLOoU 1,
QHIO; t:CM Alian L. Seversan. ABHP - Asst SOMs:
WEMOK AFBD  SEC AN. NMs: K&AAJ WDaKBW

WBBKWD KBROZ WDBEQMP WBBY{:W Met reports:

Nat QNI QTG Bess Time (Local) F-rsq,
BN 537 285 S 45110 PLM, 3,51
BNR 94 2 22 &P 360!
QNN J11 0 B0 29 &:
O5N s v 136 a0 & B
O55BN 3011 Q48  an 1 387195

QBmN 328 37 30 M 50,160

WBADW tnew president of (.leveland Ghapter 5 of
QGWA) reports that QWA nas picked Uleveland jor the
site of 11s 1981 National Convention, It vou can help im
organize this most mportant project, give him a call
KHJE advised that the Hamsiltion Geounty ARPSC has
suheduled an Chio Stata Convention in the Cincinnati
arga tor June i3 and 14. Your input hera (8 also re-
quested and more-details will {follow. Fublic Sarvice ac-
tivities  Gentinued  throughout the wdsgnth with
cnoperative weather. Now hoth hnsnnafs and Amateur
Rady groups are gearnng up for ‘Qperation Santa
Claus” state-wide. dAn immensely aa:ns ying but heart-
breatung service 1a man\i/ ways; vou'll never tnrget the
sight of an atilicted child's face kghting up as Santa
talks to herfim “from the North Pole.”

Fry . Upgrades:




SIGNALCRAFTER INTRODUCES

The Most Advanced Automatic Computing
RF Measuring Instrument
in Amateur Radio!

MODEL 30

This new Signalcrafters SWR/Power Meter is in a class by itself. Signalcrafters custom-
designed integrated circuits compute SWR automatically, thus eliminating need for “set” or
“sensitivity” controls. The buiit-in analog computer operates over the power range of only
one watt to several kilowatts with unparalled accuracy. Our auto-ranging feature automati-
cally selects the proper range of 0 to 20, 0 to 200, or 0to 2,000 watts according to the RF level
'detected on the transmission line and indicates the proper range on one of three front panet
LED's. The operator can assume manual control of this feature by selecting one of the three
basic ranges on the front panel switches. Two large taut-band meters indicate forward
power and SWR. Complete hands-off operation! The amateur may also choose between
either average or peak RF power. Self-indicating push buttons allow selection of any of three
antennas or a dummy ioad when used with external 12-volt coaxial relays or our Model 50
Antenna Relay/Dummy Load. The 1.5 to 30 mhz coupier is plug-in mounted on the rear
apron and can be unplugged and remote-mounted for convenience. The attractive, heavy-
duty, iow profile metal cabinet complements the latest transceiver designs. DC output
receptacles supply analog voltages that track the meter readings. These outputs can be
used to control many different accessories, such as analog to digital converters, remote
meters, control and alarm devices. Operates from 110 volt 60 hz AC. Width: 814" (216 mm},
Height: 44" (108 mm), Depth: 8" {152 mm)

SIGNALCRAFTERS, INC.

5460 Buena Vista Drive
Shawnee Mission, Kansas 66205
913/236-7300; Telex: 42-4171
All Signalcrafters products are designed, engineered and produced in the U.S.A.
Prices. inciude shipping to all U.S.A: — VISA and Master Charge accepted.
Kansas resuients please add 3% percent.




TOLL 1.800-336-479¢

L]
m FREE ORDERS ONLY

FEBRUARY SALE

BONUS% 1% discount for prepaid orders
{cashier’s check or maney order),

CLOSE OUT SALE (Limited Quantities)
KLM2Im Amps PA15-160BL ., ., .. 0s .00, . $207.95

PA4I0BL . ... ... ... ...t vrarraaa 22995
P4 4-80BL . S XL
PA15-8€IBL...... 137.95
TELEX CM 410 headsa/mlc Cirea e .95
MFJSI LKW Tuner, ............ oo 132,95
HY-GAIN ANTENNAS - Limited Quam:nes
THODXX Triband Beam .. ..o.ovvvennne 22499
TH3MK3 3-Element Beam ., .. .. ..... . 179.85
THSDX 5-ElementBeam ............... H2.50
TH3JR 3-Element Triband . ., .. ........ 13230
BAVTAWB 1080 Vertical , ............. 81.35
MHAVQ/WE 1040 Vertical ............ o 5077

CUSHCRAFT ANTENNAS
Ad New Triband Beam 10-15-20m , ... ... .. CALL
A3 New Triband Beam 10-15-20m ., ..... .. 15998
AV New 10-15-20m Vertical . L. 3940

AVE New 10-80m Vertical . B .. 8595
ARX- ZBNemequanger....-.,,... .. 35.80
£32-19 2m “Boomer” DX Beam . ......... - 71.65
2148 Jr. Boomer 44-146 MHZ . . . . ... .. .. 57.30
2U4FR Jr. Boomer Bd4.5-148 MHz _ ... 5730
Sld7- 11 11-Element 2m .. ..., ... . 3228
MINIQUAD HG-1 . . 133,95
ALLIANCE HD73 Rotor .. ......... o 9410

CDE HAM IV ROTOR/CDMSLE . . . ...... IS? $5/94.95
MFJ PRODUCTS

984 Deluxe 3 uW Tuner swdchfmfr 252,95
9323 KW Tuner with switch .. ........ ... 169.85
481 3 KW Tuner with 3WR /watt meter ..... 169.85
942 1.5 KW Tuner mtr/switch .- «+ 161,55

9498300waﬂdetuxetuner......,...... . 122,00

41C 300 watt tuner switch/mtr.,, .. .. ... 78.42
940 300 watt tuner switch/mtr .. . .. ... ... 6%.70
484 Grandmaster emory keyer 12msg... .. 121.72
482 4 msg Memory keyer . ... ... ..., .. a7.96
422 Pacesefter Keyer w/Bencher BY1..,. 8215
422X Pacesetter Keveronly ..., .. ....,. 4398
410 Protessar Morse keyer . ... ...... .. . 113.95
408 Deluxe Kever with speedmir....... ... 49.49
406 Deluxe kever ... ... .. .ss .

7528 Dual tunabte filter , ... ... ... . .

&24 Dejuxe phone patch . .. ..., e

102 24hourclock.. . coovvianuns B

525 RF Speech Processor.....
260,262 Dry Dummy Loads .
750 2KW PEP Dummy Lead .

870 SWR/Watt Meter -+ one s.snsor i 5895
825 Dual SWR /watt meter + one sensor , . . 101.%5
CABLE RG8/U Foamn 95% Shield . . . .. . . e,
Bwire Rotor 2 ¥ 18, 6 #22. ... ......... ... s/t

BENCHER PADDLES Black/Chrome . , 25.90/43.75%
ASTRON POWER SUPPLIES (13.8 vDC)

RS4A 3 amps centinuous, 4amp 1CS .. .. .. 33.95
RS7A % amps continvous, 7amp ICS . . ... 4670
RS512A 9 amps continvous, 12amp ICS . ... &4.70
RS20A 16 amps continvous, 20 amp ICS .. . 85.95
RSI0M same as RS20A + meters . ... ... 105.50
R535A 25 amps continuows, 35 amp iC5 . . | 12995
R§I5SM same as RSI0A + meters .. | . 148.95
TELEX HEADSETS-HEADPHONES
ColbHeadphone . . ... ................. 8.47
Cl2i0Headphone ... ... ............... 22,95
Cl320Headphone . ... .........cco0uvin- 32.03
PROCOM 200 Headset/duval Imp. MIC . 74,50

PRAQCOM 300 Lt/wY Headset/dual imp. MiC 48.95
B & W COAX SWITCHES & DIPOLES. .. .
KENWOOD TRANSCEIVERS ., . __ ... ... .. CAaLL

VHF . TR2400, TR7300, TR?000
HF - TS5208E, T51305, 758305
KLM ANTENNAS/AMPLIFIERS

PA22SBIM2in: Bout AMP . .- . 79.95
MAISBL 143.149 MHz 3.5 watt Amp.Predmp 110,95
PA IS4 BL 2Zm 15n; dDout Amp . . ... ... 111.46
FA 10.170 BL 2m 5.15 in; 170 out Amp ...... 249,95
PA 190 BL 2m 5-15in; $0out Amp ., ..., .. 159.95
PA 15-40CL 420450 MHZ 40 watt Amp ... .. 159.9%
K T34A 4 Element Triband Beam . ., ..., . 320.75
KT 34XA & Element Triband Beam . .. .. . 4%.50

144-148-13LE 2m 13 element with balun . ... 73.65

144.-148-16C 2rn 14 element for oscar ... ... 93.5%
219.226-14 219-226 MHz 14 element beam . . . 57.15
420-450.18C 420-450 MHz2 18 element oscar . . 38.70
HUSTLER SBTV 10-80m Vertical .. .. .. . 942
4BTV 10-40m Verfical . . .... . 1810

HF Mobile Resonators * 5tandard Super
10 and 15 meter B.50 14,98
20 meters .25 17.00
40 meters 13.50 18.95
75 meters 14.95 30.25

Avanti AHISLIG Zmonglassant........,. 2895
Send stamp tor a tlyer. Terms: Prices do hat include
shipping. VISA and Master Charge accepted 2%
discount for prepaid orders (cashier’'s check or
money arder), QD fee $7.00 per order. Prices
subject to change without notice.

i \ W10 Drexel Street TS
Woodbridge, Va, 22192 N
Intormation: (703) 643-1083 ORDERS: 1.800.334-479%

HI-Q BAL!}JN
3

* For dipoles, vaqus, inverted
voes & donblets

s Replanes « enler insidator

*Puls puwst th aitenna

* Rroacdbanded 3-40 MHz?

& Small lightweight And
edtherproot

« 11 Impedance ratin

« For bl legal pawer arad more

= Helns eliminate TVI

» With B0 229 connector

HI'Q ANTENNA
CENTER INSULATOR

S Sl ruaged. ightweight,
&y waatherproot

Replaces cemer nsipator
A Handles hul leqal power
1.5‘ ?’ ATt rore
$5 95 With 507 2% connector
HI'Q ANTENNA
END INSULATORS

shagued wanepegnl pectiog: meided
AN uairy m gterar wim uoh dislec
e L imes e, lenr weather
ahiiny ¥ e g L SR T L]
Eashuen (o premk

May he sed 1or
=0y e strar nzolators

sEnd or conter nsulalors far
AtennHs

34 95 » Consteyehion ot antenna load-
wig cnils ar aitiband traps

DIPOLES

Paixnt No.
4097352

WITH HI-G
PRICE WITH CENTER
MODEL BANDS LENGTH  HI-Q BALUN  INSULATOR
Dipoles
Fr-Au e e T EMun 424 0n
(R EIN L i RS
¥ v A
DL 1y ah
et I b2
Shomn«i d!polu
I H

= 4-1 i "=
Parnlied n‘lputel
P A0 413 A0
Bl A010
Pey-gdy 5
Bl duny [LEEtiaE <
Ripole shorlene: iy, same as included & SO models
AL ST e
A sias pr
CH antenn Ay equplate wilh 2 MO Baluno: HE-Cranlenna
Cosrtep bty V4 Anende wile crdarme anidatnre
TUUT MRIBR AR STl € EiE T iy el
for it eqa) powes K a5 et Anertten v
dlnis 1o
Amrnru RCCERADLIAE —Av«iatke wilh arlenna ohders
Nvlm Uy lome 4aud lest 1) (aat Giay

e o Dosjbone | vpe | anlentm ieselannes e
A e o lpROIOrS e

NE prices are pesipad A 46
ALaahle at yars FAvnrde deqiarn of rrdar dipeef from

van
Gorden
i Engineering

AKX 11205, 5. EULLID. AHIO $4127

This beautiful fraternal ham ring 1s handeraited in
Sterling S1lver, Silver Argentus and Lustrium
Alse available in 10K Yellow Gold and 10K
While Gold tprices on request?, This exquisite ring is
made exclusively for you by losten's iworld famous for
their Superbowl and Stanley Cup achievement nings:
with your call letters proudly displayed. Group 1T, is
pleaséd to announce its thirg vear of national and
internabional sales. bar detziled intormation and rewsable

ting sizer, .. Write:

. Geoup 11l Sales Co.
51 W, 52nd Strect
New York, N.Y. 10019

Dsaler taguiries Invited

4NN nNeT

Extra — WSDYF and WBr YF; to Advanted — WDBIIA
£aNi [+ Serss

lLocal Met

HARF {18 -41 o3
BATN 341 rr2 30
CAOIARES i1 & x
LINWOARES 108 hK3 25
MA‘%ER {0cty ig 4 1
Ra 4 4
!‘QHAG ":-5'-6 68 ?ﬂ
WWOEN

Cleveiand Wireless. WHIM&- os., \NBSDV vice pres.;
WALYD, secyitreas , NGAR Ll‘s pries., KBAMU, vice
vres., NBAHK, seny.; WDBADL t7eus, Wastpark Hadmps
NBAUH pret. ACHR, vice pres., AFH(, 191, Bl

tEARA; & : BHFE: JCR

WARMAA  wery .NHGHG‘ rrpaq Trattic: (Nov.)
234, WDBKEN 211, WBHJGW 203, WBANME 194,

KEAAZ 152 WaJMD 150, WROEM 150
WAHH(:H 144 WOUBKBW 139, WASGMT 131, WEQZK 98,
WEEBLIBR 87, Fﬂsxxa WBE MEK wwka\s. N

3!

47, wsssru 47, w&srp 46, WAMOK 40
"\;BBMFIL 37 WARPTY WDBOMP 76 NBEDO 44
WABMAZ 35 WOBNEG 35, KIRC 32, WBRYGW a7,
WRWEG 30, WBAKQD 29, walQy 28 wescJlU @7,
WRUPD 27, WEBBITD 26. WASOXKN 24, WEBEMIK 22
WBEYYS 21, WBEBHL po, KAGKY 20, WDHINK 14,
WBH(: 17 WAL 16, WRAGHY 15, WAER 14, WBRG 14
13, WDBOTG 12, WRATRK 12. WhaDOE

WBBSHC 10, WARVEC 10, Wi k) WDBPIJH 9.‘
ngﬁng 2, KHDI. 4, | KFHIUI{ B WUBMIO 8, WhELAw 7

WBCIOL 6 KEBNL 4, Wi -JL 2, WBENTA 4
NBRYLS |, KEYUW 1. tOcthDBDTG 22 WEBRLIU 11,
maer B, KANOW 6, WDBMID 4. [Sept.y KF8J 78,

HUDSON DIVISION
NOR‘I’HEHN NEW JERSEY: SCM. Anobert Nnuknmrn
V0 — SEG: WBVUF M; W2XD N2GH
I«B?HM Wersl KAZGOL WITGA WAUEZ 3 WBZIUJ
Net Freg. ilmefljays Serss. i.J LBP
i I PM. ] 1453 P14
] 3 356

K]
35 adn 307
k) [T
30 5815 lﬂ?
3¢ 2y 3
51 rt Oy ) e 1o
OC reports: WAZQZD W2TPJ and WAEMVQ Note: The
Nerthwest New Jersay VHF Net operates Wed at 830
PM. on 147.80/30 wnh NZBNB as NM. Sussex and adja-
cent Counties check info this new net. N2BOP will
assumeg MM of OBITN t January 1981, The rast of the
above NMs will continue 1or next year. Fair Lawn ARG
reports they sport a new THEDXA at their club station,
TCHA reports the inilowing upgrades: to General
KAZJC]A and KAJAMG to Advanced. WA2CRBRE has
terceived 45 DXCG via satellite. What an accomplish.
ment! BARA news: new officers — K2TM pres RH2EL,
iGe pres., WAZASG, treas: WAZINW, skoy. Upgrades:
KAZCH 1o Advannad, KAZILD to General and KA.J 9 {ER]]
Tech, WAZUGT'S German quad working FB! Metroplex
eperts a totat ot 569 mambers with 12 DX members in-
“luding VE. 5, GM, F, J& ang 8P8s. NZBF L ue:ararjed 1o
ndvam el Sussex Cotnty ARG notes: WRIGH Et:u[grad-
e to Extra and N2BNE passed his 20 wpm. N2ENB 15
ul’(}. mizing “Dperation Norih Fole” to cheer up children
ospitals via ham radio. SWLs in the Sussex area in-
tarasted n taking the Novice murse. call WB2LHY,
3835126, or N2WM on D48-6489 bath 301 AL, Upgraded®
#AJiXE fo General, Did Bridge ARG: AF 2L has bean dp-
ponted to the kmergency Gommumcabion Advisory
Committee tar Second Aegion and Is most anxious 1ar
suggestions in this area WAZUDT was actve during 59
tast with 43 stateson B maters and warked dUTUN on 6
tor a new country KB21Y and N2BGL trom the Qid
fndge DX qrcup to earn OXCL STM W2XD advises ha
ras well receved with a “Tratflc NTS handling®™ prasen-
tation to TLRA, KAZGGQ has copverted a Sears Hoad-
talker to 10. W2NKD advises KAZEHG is planning ham
zoverage of the International Boys Soercer Tournament
In Westtield on Memorial £ay in 1981 and is lgokin tur
valunteet help. New l-xtra trom Holmdel ARG is
W2PEH and WAZM have been active on HTT
tandling Italian Parthquake health and weltare
messaqes, NJVN was active dunng the lalan esrth-
quake and an Novernber 28 passed 85 pipceas af traffic
dith tnF- following achive: AGIN WB2WEX AG2H N2ANB
WAMVQ W2PSL and WAZOPY Trailﬂ: WAzMVO 489,
Ki-?f a0 WJUE! 301, AGZR 260, W2GWS 224, W2I LA
5, K2V 18S AR 2L 180, Wik D 138, N?anm a7 N2BOR

45, 2
26 WBDTR 25, WAZMIF 28 WEBZIKLE 20. N2SU 20,
WATDPK 12, NZBDL 10, ka2l XA 5, W2NKD B, Klza 5,
N2BG 4, K2UM 1

MIDWEST DIVISION
!DWA SCM. Bob McCatfr @ ¥ — GEC: WERPH.
STM: KAZX. NM: WB&)AVWWGYL& Welcome to KAGX as
the new ST, She 1s a vary competent tratfic handier at
alt leveis and will do a tine Jab_ Hope to meet all at the
Dlavenpor! Hamtest #eh 29th, Hope ta have a section
meetmg &l the Hamboree & in 'alnux City Mareh 21 &
hnpe evar one will attend. New 2.m ssiy net Sunday at 8
<n 300 trom Swux Gily., KABCLO WBOURA

WD%EIF KOPM: ZKBODE raceved UXGG. Congrals th
WBOZKG for ARRL YHF Gontest Award with wusran
leader andarsements, Congrals ta upgrades KA&F 7
Advanced. New call tor WARVKF, now KF@H, 1981 ol
ficers tor Narth lowa Amateur Hadio Liub: WEAUPF
WARZLA & WEBQFWE. Send in vour nonunations tor
“lowa Amateur of the Year™ bv april 1, WOSH receivad
Whn Mager Award in Des Moines. Suiaport the lowa Cade
Net nr 3713 at 0100 MW Gnnd tra nng net. Humbotdt
ditizen ol the de is KRGE e going. tieod rF-Bor 13
trom KAMGO KEHR WﬂFO W@BW KOMST WDHHUI &
WRJAQ. WADALX with another BRL, ;

et UTG  Da Freg. UGNl QTG Sass
IQWA 75m 1830 M- 394‘ 118y 127 2'5
h“IWA 7R 2330 M-S 0 7

ILGN gﬂgg y "560 82 T‘vD bO

1GN 00 - T.Th § afi3 23 4
Traftic: WAQALIX 586, WQSS 171, WRYLS 129, AEWH 104,
m%x 00, KOGE 78 KOGY 71, WRQUPF o Wilkr 14
WABW 14, WORPK 7, WOBHND &,
laNSAS ‘:,L.M Rabert M. Summers, KOBXF - SEG:
WKL NMs: WBOYH WOFT. This must be the :e!axinq
menth, at least trom the reparting standpemnt ot view
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New!IGOM
IC-2A H/T

TP VIEW

BN antennan connector
“Rubber Duckie” standary
sransmit indicalar
squalch
v:!umsuanh—nl

/ /b khz channel telection
kht channaf setecticn

spauknl mic lack

ICOM [C-2A/AT Synthesized Zm M Hand Held.

B 300 channels 1 5KHz steps 144.00 to 147.995 §

M Mhz with +/-800KHz offsets. Selectian by 3 thumb
wheels & +5 khz upshift switch. With 250ma pack
output is . I5W LOW or L5W HIGH. Optionai packs
for larger capacity or higher power. Built-in sphr,
mic, ext spke/mic facks & transmit/batt indwator,
With 250ma nicad pack, wall cher, flex antenna,
bett chip, strap, earphone & plugs. AT model has T/7
Pad, 6.6°h (w/BP-3) x 26"w » 14d. 11b
IC-2A/Alk w/alkaline battery case, nn batts.....
[C-ZA/MICD w+Nicad pack & Wall harger )
§C-2AT/MiCd wrNicad pack, chgr & 1T Pad ... 269.50
BC-30 Set-in. hugh speed or regular rate charger...
BP-2* 425ma, 7.2V Larga Capacity hattery pack..
BP-3 Extra 250ma, 8 4V Standard battery Pack...
BP-A Alkaline fattery case, vy batteriey

BP-5° 425ma, 10.8Y High Power battery pack ...,
GP-1 Cigarette ghter plug charger cord

@ DC-1 DC operatian module

HM-9 Speaker/Microphone
LC-2A Leather case tor [5-2A or 24T, specity
2A-TTIN Touchieone pad for |C-2A

*RC-30 is required to charge BP-2 & BP-5,

1Call Today - TOLL FREE
1-800-558-0411
AMATEUR

ELECTRONIC
SUPPLY®

4828 W. Fond du tac Avenue
Milwaukee, Wisconsin 53216
Phone: (414) 442-4200

Wisconsin WATS: 1-800-242-5195
Nationwide WATS: 1-800-558-0411

BRANCH STORES
WICKLIFFE, OH #4092; 28940 Euclid Avenue
Phone: {216) 585-7388
(Ohio in-state WATS: 1-800-362-0290

ORLANDO, FL 32803; 621 Commonwealth Ave.
Phone: (305) 894-3238
Florida in-state WATS: 1-800-432-9424

LAS VEGAS, NV 89106; 1072 Rancho Road
Phone: {702) 647-3114
(utside Nevada WATS: 1-800-634-6227

AES STORE HOURS: (excent Las Vegas)
Mon. Tues, Wed & Fry 9-5:30; Thurs 4-8: Sat 9-3

ASSOCIATE STORE
ERICKSCN COMMUNICATIONS, INC.
CHICAGO, IL 60630 5456 N. Milwaukee Ave.

Phone: (312) 631-5181
Outside Iflinios WATS: 1-800-621-5802
ERICKSON STORE HOURS:

Mon Tues Wen & Fr § 305730 Thurs 9.30-8 Saf 9.3

29.50

$219.50
59.00
39.50

12.50 3
49.50

ENJOY

VHF/UHF

WITH JANEL PREAMPS

FOR 2 METER TRANSCEIVERS

MODPEL
QSA B

onLy $4195

The QSA & preamp is a high perform-
ance, fow noise preamp for mproving
the receiving sensitivity of » Meter
transcevers, This preamp features easy
instaflation with no maoditication to the
transceiver required. Can be used with
dirtually all 2 Meter transceivers and on
all modes—FM, 558, CW or AM, Relays
i the QSA 5 automatically bypass the
preamp when transmit power 1s sensed.
Avallable with $0-239 connectors,

NEW FOR 432

Low toise, state-of-the-art preamps at
budget prices.
432PK 2.0 dB noiss figure.
13d8 gain
432PL 1 O dB noise thure
15d8 gain .

- $37.95
- $63.95

PM-1 2 Meter Preamp Module
This low naise preamp Is designed t¢ be
easily incorporated into new or existing
2 meter equipment. Solder ping are pro-
vided for mounting to & PC board or for
connection to wire or «.oax Gain 1605,
NF 2dB, miniature size ... ... . £i6 95

PB
¢ PREAMPS

onLY 3219

Cutstanding JANEL gualty—the result
of careful assembly and thorough test-
ing of each unit.

30PB 28. 30 MHz 18dB Oscar special
S0PB  50- 52 MHz 18dBgain, 2dBNF
144PB 144-148 MHz 18dBgain, 2ZdBNF
220PB 220-225 MHz  15dB gaimn, 3dBNF

# Now available from leading dealets.

Plaase add $1.40 shlppln? and handling on all
orders. Prices shown are for USA only, Write or
cal! for FREE CATALDG showing our it line of
Preamps, Converters, and Pracision Oscillators.
Master Charge and VISA welcome. Export In-
yuiries {except Canada} should be sent to Extech
Lid,, 5319 S.W. Wesigate Dr,, Portlend, OR
g12%1

@)\ JANEL

- LABORATORIES

33890 EASTGATE CIRCLE=CORVALLIS, DR 97330+(503) 757-1134

Hntr 4 stations reporting PSHH totals. Onlv 16 ra urtlnu
traffic activity. Just 1 repord received Let's P it up
next month gang and have a 7 page report'l Havp itan
pretty good snurce that WgH| ndw nas a viic# rig and we
|ust mlght hear his real voice mstead of just dots arid
tashes. KS Wx Net renorts QM B94 and 501 QTC,
have all missed WADLRBR the past month whife e has
heen in the hospital C-w Met QKS: QNI 319 and QTS 118,
KSRN: QNI 11 OTG 141 tor g6 reposted sessions,
figures ou? 1344 QNI and 182 TG tar pertart 30 ges.
z10n report, WHC slipped up#?? KBN Avg 378 ONI and
20 QTC, Stdl ne one wanting to take up migr or LKS-55,
WEKL is I:uu[dlnic_i_lup efquipment :o work DSCAR The lil
hirdie passed fhe ward that WOQQQ will soon be
transmitting on 8 new linear — hope same fransmit the
rrig on the KANSAS NETS rrequencias Eor any ham in
Salina area on Wednesdays, drop the Elmore
GCatetena, vou just might catch up with a few more
hams, especially at the neon hour, Have you been fo a
iih mee-tmc lately*?? They need vour support toot! gt
they are not dom anything you sav, Hemember you are
one ot those, Y: people tnn ‘aomenne has 1o stay
ahodrd Io kerD thmgs i 't b & drap out Traftie:
WIEOYM 163, WaHI W FIR BQ KOEZ SH K&'JBXF 82
WBOYLP 82, WD CG WHAM 72, g S
%KH J a5 WOASY 25, Kﬁ‘inA 23, WHFDJ 22. Wla BD11

M!SSUUH! SGM, L, t.: Wllson KARWL — Asst SCM. Jog
Fiowers, W@(’)TF : WRBEFKY. New atfirers of the
Kansas City DX Glub ‘have bepn elected and are as
follows: KRAU. pres.; KBAX, vice pres, AKDA, sewy ftreas.
WOVWW g hnme from the hospital and daing resl well
He 15 puiting up a new d-=lement vag:. K1

recuperating at home trom @ lengthy 3tay n rhe
nospital, The Ozark 2mateur Radio Samety 18 making
the 4RHL 10 Mnfsrbﬁonlw:t & cluh eftort

et Net aNl oG
Cent. Mo, Em. 127 19 M{)SSHN FRE  H4
NEMOE 114 2 ON iB2 230
ALE 48 i ONE 153w
HBN

4 46

Cur deppest svm athy to the farmlles and triends of
WEJXJ WEEVI KEPKS and WOVUCGH) who igined the
ranks nf rhs- mlent Keys. L..un@Maiulalinns h{s] 1:'19 fallow-
m,g %a an- fech — and_WDGFTG; Gen —

BGa KAH?(:OD KA@HLJI and KA@IZ.J Extra — KOTBR
WHECJB W4‘>NBM an 5 vear ald, Traffic:
KBONK 662 mus wugé u D 281,
251 192 W@OTF 11h wansv 101 K% EA

WD@GCZ wa KLI'H KﬁHWL

NEBRASKA "%r‘M ‘é;hlrlev M ice KAEIBCB _ 5?6
WABASM. New 40-Mir Net off to 4 qood start. Meeis
190 Dy 7233, Congrats to WPFQE on receiving
QUWA's Merttunous berwce avard. FRI 1881 nlnc#rs

are, WOPNY, P, .|r'r-‘ res.: WOl }

WIHWVE trnas W@B‘( GV W ELIT WR)L [+]
WAHWKP. dir. Congrats to KAm and ND BK upﬁraded
to Gen & KABIME to Tech, Tratfte: 97,

E &
WDYBAG 195, W E@cu:: 166, KBRS i
WBPSKN 41, WOEUT 40, KAGACR ?s
%E%S’é‘;? 1135 %"fm"é@ ”’w FQB NIK
i WIWKE 5 Wewzi 5, wagwal 'x KA@awmz 9»: BoULH

NEW ENGLAND DIVISION
CONNECTICUT: SCM, Stan Harze Ba w'j\nou - SFC

NTbY STM; KRATKD. Asst SGM:

Me! Fre F-‘vi Geus. TG NI
JN K1EIR 3640 1900 + 220 B0 302 a4
ki;“hlﬁﬁlcaﬂﬁ‘i 1800)‘1000 Su 350 A8 3
WBIGPF 720 1815 k' 106 21
Nutmeg-

wA1FI&A ZAEE 2130 29 "y 445
‘\I‘NJB“JPR 1HTE 1100 MWF 12 Q Hl
WER2PJU YAMB P00 n 113 4’17

Hi ONI GND WERIESS KI1GF WBZPIU. GPN: K1AQE
WRIDGH KA1DZV KATEJH WB2ZPILL NTAEG and K1DF
nandled Halian earthquake traflic tor Stamicrd area,
vailey ARA provided communications tor Derby Gritfin
Hospital when vhone system farled, Waterhury £G,
N1ADE  called on arez members to provide communica:
tions lor search and rescue operahion for inst child,
sultheastern ARES members (43 strongl average 21 at-
tending weekly dnll. Bethel Middle School ARG has 47
signed up tor Navice ciass: WB2PJLW's Advanced and Ex-
1ra ¢lass starts in January, Congratulations o 5 year nld
Greater Fairfield ARA K10QG picing far naw skyhook
New appaintes: WBIGPR CO, WBI1CPF interim RASGN
N, New calis: N1BFJ ex NAIZXU, N1BES 1. KATERQ
KAIML ex-KATBEJ. quradlng Advanced's N1API and
WAZBNY, W1VE [skes Nile on 180 meters. DX net lormin 8
in Danbury area rantact WBALFDI K1FHP put G

Hadto Club's K1RBCE on the dir from Hethlehem dusing
holiday season . .. Lommemorative QS0 card avaiabla,
WIQV traveling westhound. May tne new vear bring naw
rewards aboard 'me fam radio bands! Jraffic 3 ov.}
1CPF A% WE2PII) 204 KIGF 192,

) 4, £ WAIWGQU 35,
1DZY_ 25, KATKP 24, WIKV 24, WAILOU 24, K18H]
21, ]ICE 21 WGV 16, KTEUW 15, KATKD 8, WICUR 5,
KI10OGEG 2. {0et) WIDFT 75

EASTERN MASSACHUSETTS: SCM, Rick Reehe, K1PAD

— STM: WATTBY, SEC, WATBLG, ASGM, WAINEW.
Net M? Freq.  Time docyDy QNI QTG
EMRI NiGa b Q02NDy - 389 353
EMRIPN  KATHJY XBAR {730IDy iR 237
EMZMN  KAIGGP qnmn JODGUMWF B3 33
EMZMN  KAIGGP 1488 2000/TTh

NEEEN  K1820 3945 DBIISU w19
HHTN KIBSD  04i64  sragilv 649 221
HHTN WRBIEZT 363 18190y

EMRISS  WB1DAW 3,715 200Dy 176 on

Many thanks to the tellows that have heen helping cut
taking tratfic into and ont of ltaly after tha sarthqugke.
Some of those that | know about are K1B50 WAITBY
WIEGE and WiXA, Also WIYNE trom the Rl Section has

" been a major point of contact throughout the disaster.

Lveryane of these fellows are active \n cut traltic nets
and it 18 no coincidence that when the chips are down
these oxparenced traftic handlers are the leaders. My
apologies if | did not mention anv othars, but these
tallows wers the nnes that | heard about. On & persanal
note | have moved, or at least | should have by 1he hme

s0U redd this th bad news 15 that it ts nat oui of the
seclion, 50 vou'te still stUck vath me &% SCM, My new
address 1s 6 1racy Girele still in Billerica, | had & pretty
gowd vif location betnre, but this one is even better. he-
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of communications.

Skilled technicians urgently
needed to service, repair,
and install everything from
microwave antennas to
two-way radios...from radar
sets to TV traasmitters.

No ather home-study course gives you
stch complete, professtonal training in so
many felds of commundcation. No other gives
vou the actual beach training with kits and
deronstration units specially designed for
learning, Only NRI gives you the thorough
preparation and {raining you need to achieve
professional competence 4nd take advantage
of these goud-paying job opportunities.

)
in the growing worl
i
i

Learn at Home
in Your Spare Time

Leam 4t your own pace, right in vour
vwi home, There's no need to quit your job
or fie up your evenings with night classes,
No time or gas wasted traveling to school
. .NRI brings ¢t all to you. You learn with
NRI-ploneered “bite-size” lessons and

proven, practical “power-on” training, CB o LRIISRE S

Build Your Own 2-Meter, Digitally
Synthesized VHF Transceiver
NRI training is “hands-on” training. You get
honest bench experience 25 you build and test this
industrial-quality two-way radio and power supply.
You seinforce theory lessons a5 you induce and corsect

fauits, study individual cireuits and learn how
they interface with others, Or, at your option, you
ean train with a fully-assembled forty-channel
mobile €B and base-station power supply converter.

You also build and keep for use in your work a
transistarized volt-ohm meter and digital CMOS fre-
quency cournter. NRI even gives you special lessons to
g€t your Amateur License so you cat g0 oat the air with
your YHF transceiver.

Rl will frain you at home
to he an electronics professiona

vou for. Tt includes facts on other tewarding aveas like
TV and audio servicing or digital computer electronics.
Mait the coupon and see how we ¢an make you 2 pro.
i coupon has been removed, write: NRI Schools, 3949
Wisconsin Ave., Washington, D.C. 200tb.

§ Accredited by the Accrediting Commission of the National Home Study Cornet]

FCC License S . it e e M ——— " ——— -
ot Full Refund NRI Schools
' 2 g l MeGraw-Hill Continuing All caseer courses

In all, vou get 48 lessons, | B ion Center approved under

% special reference texts, and 10 VR 130 wiscomsin Avenue 1 Bill
PRy e ™ | il [ Check
training kits...the training you t_[ i Washington, D.C. 20016 i il
need to become u professional. | Eof % . Slease check for one free :
And NRI includes training for the I I B n cht’alog only o
required FCC radiotelephone BALESMAN -
license examination. You pass or I {7 Complete Communications Electronics ] Digita! Elegtronics * Electronc
.3'-0{?;1‘ xgizz‘on will :e fl‘flundm’ in ;Igﬂ? ﬁxgﬁmgm o SM ﬂ““’l é"g : B;:;:ﬂﬂlmmm
Jull This money-back agreement - ", ) ) - Small Engine Repalr
is valid for six monghs after the é g@;ﬁmﬁzﬁe’m Servicing [I'_g E‘um Apﬁhagﬁwidﬂs
completion of your course. -1 Aitomative Mec
d 4 b 5 Coroputr Hectronics Incluing ) Auto Air Conditioning
Free Catalog, I vicrocomputers L1 Air Conditioning, Refrigeration, &
No Salesman Will Call | Reating fnchaging Selar Technology

NRU's free, 100-page full- % :
color catalog shows all the I v (Please Frint) e
equipment you get, describes o
edch lesson and kit in detail, tells I
more about opportunities in the T
many specialized fields we train | G 0.2



FOX-TANGO CORP.

Box 15944 T, West Palm Beach, FL 33408
Dealer inquiries Welcomed

‘ 8-POLE FILTER BANDWIDTHSINSTOCK. ]

Get the When it comes to

™ GRiSTAL TR CWHz) S3B-AM (kHz) BEST
[ 5| I AMATEUR
uy [~ -
i 5| %8 (88| = |5|5]e|s] forless! )
RADIO QSL’s...

*FT- 101 /F/FR-101 » v | v e v

*FT-)01/FT-TB/620 - [ R L U

*F1-901/101ZD/107 - » [ [

FT-401/560/570 1 [l e

FT-200/TEMPO 1 o | *DIODE

KENWOOD SWITCHING BOARDS
*T5-520/R-599 o 2nd IF $128 } Avasiabie to permit 1, 2 or more
*TS-320/R-820 for R820 0nly | filiers than those for which
HEATH l $55 EACH manufacturer provides room.

_--------- Specify Make, Model and

RAKE FOR PRICES SEE NOTES Filer o be wed on DSB

nd l ~ Far single-filter $12 ppd.

-4C GUF-1 Broad 15t IF Superiar Shape Factor/UIt Rej$55 Eor dual-filter 21 ppd.

wﬂ"’ﬁ GUF-2 Narrow st (F 174 i 1_ + pcbwswrelays 880 | o en wo contidence. Money
Foers 3 2nd 17 |l [ | pnan vpe [ 4] 565 | back if wot satisfled. VISA/MC.

3 \'.‘*H“ UD Product Detartor B5Ch w rglay= double balanced type $30 Florida residents add 4% tax.

COLLINS:
155-38/C

SPECIAL $125 EACH.
EQUALS OR EXCELS $400 COLLINS UNIT

INSTRUCTOGRAPH * MORSE CODE

IS THERE ANYTHING
BETTER?
NOW PRESENTING
THENEW,
IMPROVEDMODEL 500

Since 1920 the Instruciograph holds an
international repuiation as the besi

{FOREIGN add $3 per tem,}

ONLY BOOK!

US or DX Listings

callbooks

NOW READY!

Here they are! The latast editions. World-
famous Radio Amateur Callbooks, the
most respected and complete listing of
radio amateurs, Lists calls, license classes,
address information. Loaded with special
features such as call changes, prefixes of
the world, standard time ¢harts, world-
wide QSL hureaus, and more. The (L5,
Edition features over 400,000 listings,

equipment avatlable for learning the
Continenial code,

If we thought 2 ar 3 cassettes or records would give a complete knowledge of the Morse |

AV .00, . ch
code it would save us thousands of dollars. Instead, our patented equipment includes your § 3;:: ”.'i'_i: Iggr(e?&?\ (E;?t?:\ f;:;" (:3::
choice af TEN doublesided tapes inot cassettes} which you CAN CHANGE TO ANY ) 360 ‘000 listings, over 90.000 changes
} SPEED YQU DESIRE. CHANGE TO VARIOUS TONES. CHANGE VOLUME OF ' 95, N 385

Place vour order for the new 1981 Radio

BUILT-IN SPEAKER. USE TEL. KEY TO FOLLOW COPY. AND, MOST IMPORTANT, A
Amateur Callbooks, avaitable now.

THIS ALL CAN BE DONE WHILE MACHINE IS RUNNING. ABSOLUTELY HNO
STOPPING TO MAKE EACH ADJUSTMENT. Other gquipment includes: All electric,
transistorized, incl. oscillator, tel. key, built-in plugs for headphones & key, Instruction

Each Shipping  Tetal

manual. Nothing else fo buy. We have the world‘s largest selection of tapes — 55 — 'y

pertected by master craffsmen in code practice. Nof only for the beginner {who should +7 Us Galbaok 817.95 $2.55 $20.50
order tapes ¥1 thru 10} but for those who want to increase their speed from 15 to 40 WPM. | i+ Foreian

ORDERS FILLED WITHIN 2 to 4 DAYS OF RECEIPT - $108.50 pius 14 [b. UPS del. ¢hg. Laltgock $16.95 $2.55 $19.50

Cal. res, add 6% S.T. For further info. & cafalog write Instructograph Co. Box 5032 Dept. A |

Order both books at the same iime for
Glendale, CA 91201 (213) 245-2250 or 246-3902, 5

%37.45 Including shipping.

Order from your dealer or directly from
the publisher. All direct orders add 32.55

I M 0 R S E A wo R I for shipping. |llinols residents add 5%
- - D C W sales tax
CODE READER SPECIAL LIMITED OFFER!
Elgl]lt character moving uispltay : Amateur Radio
t- o ti I r.
Excallent tor emning Morss Sade. - -. Emblem Patch
Complete — no CRT or expensive i | ARATEUR RADID only $2.50 postpaid

axtras needed.

104

h ‘ .‘Il. k
& i
F T

Decodes audio CW signals from your
recelver's speaker and displavs letters,
numbers, punctuation and special Morse
characters as the code is received,

MORSE-A-WORD Kit with 4 character readout..........., MAWK-4 $149.95
MORSE-&.WQRD Kit with 8 character readout .. .......... MAWK-8 $169.95
MORSE-AMWARD wired & tasted with B character readout . . . MAWF 24995

Send check or money order, Use vaur VISA or MasterCard, Add $5.00 shipping
and handling for continental U.S. Wisconsin rasidents add 4% Staie Salas Tax.

7 Corporation

P. Q. Box 513Q,

Telephone: (414} 241-8144
Thiensville, Wisconsin 53092

nstT=

i
!
i
!
!
!
!

Pegasus on blue field, red lettenng. 37 wide »
3% high. Great on jackets and caps. Sorry, np

call letters,
ORDER TODAY!

RADID AMATEI.IH I l I=° o I( e,

@ Dept.
% 925 Sherwood Drive

Lake Blaff, [L 60044, USA







DELTA—symbol of change—and the first HF fransceiver
with all nine bands—offers more of the features you need
for these changing times.

Tennessee Technology Leads The Way.

Today's operating demands the changes a DELTA station offers. All
nine HF bands in all solid-state design with optimized receiver
sensitivity and selecﬁvitg, 200 watt, 100% duty cycle no-tune
transmitter, QSK, VOX, . ALLC, Notch, Offset, and more. All in
a compact, ready-to-go-anywhere functional design that offers light
welght, thorough shielding, and operating ease. And a price that
permits affording the full complement of accessories. TEN-TEC put
it all together—in DELTA—for you.

For The Change in Bands.
DELTA with all nine bands—another TEN-TEC “first’" 160
through 10 meters, including the new 10, 18 and 24.5 MHz bands.
{Crystals optional tor 18 & 24.5 MHz). DELTA is ready.

For The Change in Band Conditions.
{ptimized design for the ideal balance between sensitivity (0.3 uV
for 10 dB 5+N/N) and dynamic range (85 dB or better} plus
switchable 20 dB attenuator that puts vou in control of even
exireme situations. No matter where you live or what power your
neighbor is running, DELTA can handle it.

Super selectivity permits narrowing DELTA bandpass to suit the
crowds. The four-position switch selects the standard 2.4 kHz SSB
filter, adds a section of the 4d-stage active audio filter, cascades an
optional CW filter (for 14 poles of filtering), and cascades hoth
filters with 4 stages of audio filters to give you the passband window
you need with the virtually ultimate skirt selectivity required to knife
through strong adjacent signals.

Buift-ins to quiet the world. A variable notch filter is standard on
DELTA. Vary from 200 to 3500 Hz to notch out interfering carriers
ar CW signals to a depth of 50 dB or more. Offset tuning for
moving the receiver frequency =1 kHz to reach that DX or to fine
tune. “Hang” AGC to give you smoother receiver aperation.

For The Change in Operating Styles.
Variety is the word for today, and DELTA offers it.
For a rag-chew with an old fdend, 200 watis of $SB to the proven
solid-state arnplifier (designed by the leader, TEN-TEC) with
built-in VOX and PTT.
For the fun of operating 200 watts CW with QSK—full, fast
break-in that makes CW a conversation, saves time, and opens a
window on DX,

Power up or down. Adjustable threshold ALC and drive let you
choose power levels with full ALC control.

[DELTA accepts what you have, what you want . . . from separate
antennas to linears, transverters, remote VFO, 12 VDC, keyers and
more—just plug in.

For The Change In Lifestyles.

- DELTA moves with vou. “At home" anywhete-—an your operating

desk, in the field, on a boat, plane, camper, wherever. Its neat smal
size (4%"h x 113%"w x 15"d} and light weight {12% Ibs.} make it 2
good traveling companion. Yet compact as it is, DELTA panel size
and knob spacing make it comfortable to use hour after hour ir
your home station.

For The Change In Economics.

These days, everyone wants more value for his money. Anc
DELTA offers it. More features and performance per dollar, Quality
that's American-made. Service you can count on A 5olic
warranty—one year on the transceiver plus an extra five yea:
pro-rata warranty on the amplifier transistors. And low prices!

The DELTA Rig
Model 580 DELTA Transceiver ....... ee... 384900
Model 283 DELTA Remote VFO ........... 179.00
Model 280 DELTA Power Supply .......... 149.00
Model 282, 250 Hz CW Filter ............. 50.00
Model 285, 500 Hz CW Filter ............. 45.00
Model 234 RF Speech Processor .......... 124.00
Model 214 Electret Microphone ........... 39.00
Model 645 Dual Paddle Keyer............. 85.00
Other Optional Accessories
Model 670 Single Paddle Keyer ........... 34.50
Model 227 Antenna Tuner .........2vvr.-.  79.00

Isn’t it time for you to change? Check the DELTA rig af your deale
or write for full details.

el

TEN-TELC .

SEVIERVILLE, TENNESSEE 37082
EXPORT 715 LINCOLN AV CHICMGO, ILL. bits



Switch it...
tune it...
load it...

measure it...
send it...with
Y  Heathkit
i amateur

Cantenna™ Dummy Load
reduces GIRM during
tune-up.

'cked by the more than 200 hams at Heath.
_The new Heathkit Catalog describes one of
. the most complete selections of ham gear any-
o where. You'll also find the latest in home com-
‘ ‘ puters, fine stereo components, color TV's,

s precision test instruments and innovative elec-

tronics for your horne...all in easy-to-build,

. money-saving kits.
- It's one catalog you don't want to be without.
Wite for your free copy today or pick one up
at your nearest Heathkit Electronic Center.

. Send smooth,
i easy-to-read CW

| with the Heathkit HD-1410
* Electronic Code Keyer.

SEND FOR FREE CATALOG , o

Write ta Heath Company, Dept. 009-744,
Benton Harbor, Mi 49022, In Canada, write
Heath Co., 1480 Dundas Highway East,
Mnssnssauga Ontario L4X2R7.

VISIT YOUR HEATHKIT STORE

In the U.S. and Canada, visit your nearl
Heathkit Electronic Center where Heathkit
Products are displayed, sold and serviced.
See the white pages of your phone book. In
the U.S., Heathkit Electronic Centers arg
units ot Verltechnoiogy Electronics Corporation.

Switching antennas

» g is easy with the low-priced
e a t l t $A-1480 Remote Coax Switch.

AM-410




It couldn’t be anything but...

WHAT OTHER B
MAXIMUM LEGAL POWER
AMPLIFIER GIVES YOU. . .

(&) A FULL KW CCg POWER
SUPPLY WITH A 45 POUND,
1.5 KVA TRANSFORMER that
plugs in for easy handiing. . .

(B} TOUGH EIMAC CERAMIC
TRIODES, THOROUGHLY
COOQOLED by ETO's exclusive
full-cabinet ducted air
system. . .

(C) HEAVY SILVER PLATED ‘
TUBING COIL IN A FULL PI-L . Yo prevent a sad case
NETWORK that extends to 160 linear buyer’

. 2 | ores e
meters and provides 10-15 dB 1 OVE HOW
better harmonic h e ‘ig'] ¥
suppression than the pi - cargfillly before you, buy

networks commoniy used. . . amplifier. Call or wiite ™
your dealer or ETO teday.

A TWO YEAR (lnm:ged; )
FACTORY WARHRANT
one factor that makes
ALPHA such a sensihle

closé to what they soid
for new five or even ten
years earlier!

{ ALPHA 76 PA SHOWN )

(D) CENTRIFUGAL BLOWER Just ask for our full color
FLOATING ON A FOAM NOBODY BUT ETO, so far as we know, provides brochure: it contains inside
RUBBER “SANDWICH" that amplifier warranty coverage beyond a scant and outside photographs and
absorbs nolse and vibration, 90 days. We’'d be embarrassed to offer you detailed specifications for
permitting whisper quiel a 90 day warranty! That's scarcely iong enough all the famous ALPHA
operation. . . to become really famifiar with your new linear, ampliffers,

AND WHO ELSE BUT ETO Ehrhorn Technological Cperations, Inc.
rates linears for "a full Box 708, Canon Clty, CO 81212

kilowatt key-down forever?"” T (208) 2751613
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RF omunicaﬁons Deign Engineer

Wultsberg, the Ileading manufacturer of aviation-related communication
equipment including airborne radio telephone, FM air mobile communica-
tlons and AM air/ground communication equipment, has engineering open-
ings now.

A growing market and new expanded lab facilities cause us to look for
engineers with the following qualifications:

* BSEE

*+ At least 3 years expetience in RF circuit and radio design
techniques

» Background in digital fraquency synthesizers
Qutstanding employee benefits including year-end profit sharing.

You can find your life style in this attractive Kansas City metropolitan
location. Let us tell you about it. You'll be pleasantly surprised.

i you are interest and qualified, please forward your resume to Jerry Henson,

Director of Personnel.
A WULFSBERG

“J ELECTRONICS, INC.
11300 W. 83th Street » Overland Park, Ks. 66214 + 913-492-3000

Join the Communications Professionals
Equal Cpportunity Emplaoyer

lron Powder and Ferrite

TOROIDAL CORES

Shielding Beads, Shieided Coil Forms
Ferrite Rods; Pot Cores, Baluns, Efc. -

Small Orders Welcome
Free ‘Tech-Data’ Flyer

AMI %Fm Since 1963

213-762-2418
12033 Otsego Street, North Hollywood, Calif. 91607

in Germany Elekiroaikiaden, Wiheim — Mellies Str. S8. 4930 Detmold 18, Wasi Germany
In Japan. Tayomura Eiectranics Campany, Lid., 7-9. 2-Chome Sota-Kanda, Chiyeda-ku. Tokyo, Japan

Non-Static ‘ '

Dust Covers

Protect all your ham equipment only $5.95
Dust covers increase reliabllity; increase PL‘!S $1 -53
resale value. Try our low-cost protection for shipping

handling for
up to 4 covers§

ALL your equipment before it's too late.

* Protects equipment and investment
* Great looking = 100's of designs
s Extra strength heavy gauge non-
static vinyl » Machine stitched

» Satisfaction guaranteed

See your deaier or contact:

COVER CRAFT

Box 555Q ® Amherst, NH 03031 * (603) 889-6811

TIRED .- CRANKING?

Motorize Your Tower With Gur Electric Hoist/Winch
* STURDY —RELIABLE —EASILY INSTALLED
+ IN USE ON E.Z WAY, HEIGHTS, TRI-EX, TRISTAQ,

ROHN, ALUMA, VERSATOWER. WIL-

TOWTEC CORP. i3 $216

11§ ROSEDALE RD., YONKERS, N.Y. 10710  Tel, (914) 779-4142J

Ing right on top ot a hill with a view of the Hoston
skyline. I'll be waiting until $pring to get the tower and
beam up, but in the meantima there will be some kind of
a lash Up you can ba sure. Yeu're gl invited to insget::
the new abode at your pleasure. Quannapawitt Club
held a successiul ayction agn. Mitre Bedtard mamber,
W1JA, now at WANG, Chelmstord Glub running Novice
classes Welleslay Club member, WRTETD, vpgraded 1o
Advanced Framingham member, W1JDO, home from
the haspital atter his heart attack. Middlesex Glub has
ten students 1n its Novice ©:1ass. Transplanted Gapeway
Glub member, W1AN, paid a visit recently on a tnp back
to New England. Massasoit Club membear, AE1P, has
started FLy W)aratlons alreadﬂy:_frartic: {Nov.) WAITBY
H 302, K1B50Q 248, K1GN 160, W1ATX 158,
K1BA 124, WA1G. 10, KATCMR 97, NATM 81 K1B2D Ba,
WBIELT 80 WIEGE 74, W1DMH 58, KATEMO 53,
WASNEW 48, KTHT 45 KATCGF 48 WHIDXT 35
WB1DXR 34, WAZORV 27, AK1) 20 WAITRENM 14, AE1X
14, WICE 11, W1PJ 10, Ka1MI 8, WE?TPY 9 WILE 7,
WITXA 6 WIPEX 4, WB1ANT 2 [Oct) WBIDXR 48
WAITFE 28 KATEMO 20.
E: SOM, Ciitt Laverty, WIRWG - S5TM, WIKX,
KL7I4G. | made an otticial visit to the Sandy River
Hadio Clut in Farmington at the inwitatian ot the pres:-
dent, WIHTG. A five-wire _qrou?, they are uéradlnq L
repeater 37197 on Sugar Loai Min, SEC KL71JG, gave an
outstanding presentation on emarqenm{ preparedness
apd demonstrated his 3-day pack: it vhi powar, toad &
shelter, PSHR WIRWG 102, aK1W 93 AF1L /8. Ses-
sionsfONSMegs: BN 7HE305; SGN 25M2058M128; AEN
46411: MSN 128117, PTN 33260157 CMEN 12/152/2%:
RACES 568/7, Traffrc: WiKX 141, WIRWG 139 WBI1BYH
103, WIHDC 51, AF1L 51, NSYX 49 WA 1JZP 43, W1JTH
40, WAYA 35" AKTW 27, WIAHM 23, K1
10. WAIYNZ 10, WIBMX &, 1R 3, WAIZIL 3,
WATMUX 2.
NEW HAMPSHIRE: SCM, Robert C. Mitchell, WINH.
STM: WITN. NMs N1NH & AK1E. Cangrats to W1J8, 57
wars a ham, The QST front cover for Jac was K1NH not
1NH. Thanks for cnngra:s, but they are for Bill in
Nawport. KATRAI has WAS § 26 wpm CP. WB1HGQ now
Extra; KAICXB now General, WA1%NH5'! gal Sarah now
KAIGEE: WBTFVL now KATLZ. Looks like the girls are
advancing taster than the gu}gs. AK1E reports many new
operatars” gn GSFM Net,” RATKW now Bxtra. Flagh.
WE1THGQ is on ew! An excellent time was had by all at
the Port Gity Glub’s annual meeting & Ladies Night, The
entertainer must have been & cw operator, she could
send very fast, Acgtive VS AF 1T, now teaciing In Con-
gord, Gratton Gounty &G, WATQUQ, 1s resignirg, Thanks
for your efiorts & support. Seen an hhways,an byways:
KISNY WIGHH WATUKA & WIMHD. The Longord
Brasspounders held its annual Ladies Night at the Cat &
Fiddle, WATTLO now KA1G The Gireat Bav Hadio Assn
15 halding a drawing for a cord of wood this spring, Con-
tact addar KA1BXA and heip the ulub, K1BH reports ihe
Partsmoutn repeatear will be reanly suon, Don't torget the
M 1) Party in Februarv. Keep shoveling, Tratfic:
ARIE 224 WITN 207 N1NH 98, WBTHGG 65, WIMHX
52 KA1BBI 43, WIGLJ 36 N1ALM 27, WIALE 26,
Wj\11PUEgJ. ;T. WB1DSW 15, N1TBAP 10, WICUE 10, WINH
RHODE ISLAND: S0LM . J, Titterington, WIEQF — 3645
HIDT STM: RIRL RIEM 2-M1r T1e Met' seas 20, QNI 264,
GTC AT Ret by WAIOS] arrhn? Net Mgr. W1ZPG 18 en:
oying his retirement. Several eiuhs held Christmas par
ties #nd A goud time was had b\{ all. WIYNF hnsy wath
nis earthquake tic, but no repoit from fiim as tnnuanhit
Heems RTTY s doing a good job o alv. We go intn 1981
and ealy # handhul of perple are daing all the wark. Lets
hope the New Year will bring torth more helg {rom the
fest Within the limits of aur seonoaic scene, hope one
and alt of you dn enjoy & prosperous New Year. Tralhie:
WIECE 345, KATFE T80, KATBTU 159, N1RI 81
VERMONT: SCM, Bob Scnatt, WIRNA -~ SEG: W1VSA.
STM; WBI1ABQ. WB1ARY, Lyndenvilla. has bBesn ap-
painiad Secteon Traffic Manager, The VTN, slo-speerd cw
tfz net, is aperating on 3614 at 7 P.M. daily, with can-
tagts in varicus VT nets and other nets. UNIs with or
WwWithout tic are VETE waitome, K1BGE 1s home from & rgh
o in the honpital & still under strict ardars from her deac-
tor. Is :';{lminau alqn{% tine. Ont VSR J9341UBA GMN
aB4125/38; VEH 440130/133; Carrier 413,25/43; VPN soiag.
WB1CZE, formerly of Pittslield, MA. now in Witliston
since Ogt, My call was hrd gut of 7 MHz band oping cw
- this stn not on air time date. Wud appreciate kKnawing
1f anvone hezs the call other than net r%%s. Ar|¥ others,
ﬁ;@{iﬁo;g? Trattiz: WH1ABCQ B4, NTARI 66, WBICZE 27,
WEST MASSACHUSETTS: SCM, Art Zavarella, WIKK —
ASCMs: K1BE WIBVR. SEC: WIJP. STM WITM. NMs:
WIUD W1UPH WAIMJE A record month for ARES with
485 QNI and 39 QT in 5 Sunday AM. sess. nf WMEN
and congurrent haisaned repoaters K1ZJH KIFFK W1GZ
WR1ABO KINBS WR1AEF. Welcame naw CGESS: WY
KAJHG WEBITDBN. Ward trom W1UD; the new Ultimale
Nasign repeater Clinton Civ, Det, wiemer, Ipowar back-
up, mobile Mt, Wachusett bound 144.750 tn/ 145,350 out,
only 2 Su, ft, The jestart of Novice Tfe Net off to goo
start per summary rom STM: 27 stations, 44 ONI, 28
Q10 with KA1EBA and WB1FXJ leading new check-ins.
ltaly earthquake traffic kudas to KIEPI WB1GIH K1JHCG,
PSHR: WB1THIH 101, K1JHG 89, W1TM 72, KA1EBA 44,
Traftic: WBAHIH 218, WITM 213, WiLlD 155, W1KK 99
#155H 94, KATERA 67, WI1ZPB 53 K1JHC 56, WATOPN
55, WY1 33, WIBVH 29, WIEFC 24 KV 26, WB1CWH
15, W1JP 13, WIUPH 8, WEIHEKN 6, K1bE 2,

NORTHWESTERN DIVISION

ALASKA: SCM, Fred 5 Wegmer, KLTHEM — ASCGM:
ALTAG, KL7TIBG KEZEWG, SEC: ALTO. STM; KLYHPU,
NM: Snipers KL7JFY Bush Net AI7R AK Code Nat
KLTJFT See Saw Net & EG Junsau ALTVAW. Liz An
chorage KL7JDR Kenai KLTHIX Kadiak KL7iIRX MARS
More appointeas needed o if YOI would hike o he!?‘
please tael free to contact any af the present official
and discuss it. A ot of AK hams are anxiously awaiting
the 1048 mile Iditarod Dog Sled race this year. A hig op-
portunity to get out ta the bush communitias, be a part
of the actioh and helg. Many lastin iriendshlps are
made each vear. ALVG asked EARLY ior McGrath —
look nut BOGM-BAOM, Send your traftic reports and
rews items to an'g uf the AHRL avpointees for relay to
me, Traffic: KL7JFT 80, KL7IYX 78, ALTO 50, ALYN 40.
IDAHO: SCM, Lem Allen, WT.JMH — The Payelte Ciab is
having a Xmas banquet Dac, 20. The Boise Glub is hav-
ing thetr banquet De:_ 16, and i8 planning to gtve & crash
Nowvice course during Xmas vacation, headed hy
WRB7PFQ. N7APG has new Macrotranics MEBGD. We all
mourn the passing of WBFDVL who jorned the ranks ot
{he Silen! Keys Nav. 7. He will be missed. Net reports:
Net F‘re%. me Sess. QNI 4] (#
Farm 393F 7P.M. Dy 30 1347 3%

MAIN
SEC:







ING THE FRONTIER OF
ICROCOMPUTER | |

COMPARE THESE FEATURES WitH ANY UNIT AT ANYrrice

+ 8 MHZ FREQUENCY COVEﬁAGE, INCLUDING CAP/MARS BUILT IN: Re-
ceive and transmit 142.000 1o 149.995 MHz In selectable steps ot 5 or 10 kHz.

« BIZE: Unbelievable! Ondy 644" by 23%" by 9% COMPARE!

* MICROCOMPUTER CONTROL.: Alf frequency control s carried out by a
microcomputer.

* MUSICAL TONE ACCOMPANIES KEYBOARD ENTRIES: When 2 key is
pressed, a brief musical tone indicates positive entry into the microcomputer,

- F ON FREQUENCY CONTROL FROM MICROPHONE OR
PANEL: Frequency is selected by buttons on the front panet or rcrophone.

» 8 CHANNEL MEMORY: Each memory channel is reprogrammable and stores
the frequency and offset. Memary is backed up by a NICAD battery when
pawer is removed.

« INSTANT MEMORY 1 RECALL: By pressing a buiton on the microphone ar
front panel, memory channel 1 may be accessed inmediately,

- MEMORY SCAN: Memaory channels may be continuously scanned for quick
tocation of & busy or vacant trequency..

- PROGRAMMABLE BAND SCAN: Any section of the band may be scannedin
steps of 5 or 10 kHz. Scan imits are aasily reprogrammed.

* DISCRIMINATOR SCAN CONTROL (AZDEN EXCLUSIVE PATENT): The
scanner stops by sensing the channel center, so the unit always lands on the
mrrelct,frequency COMPARE this with other units that claim to scan in 8-kHz

© steps!

* THREE SCAN MODES WiTH AUTD RESUME: “Sampling” mode pauses at
busy channels, then resumes. “Busy” mode stops at a busy channel, then
resumes shortly after frequency clears. “Vacant” mode stops at a vacant
channel and rgsumes when signal appears. If desired, auto resume may be
pravented by pressing one bution,

* REMOTABLE HEAD: The controf head may ba located as much as 15 feet
away from the main unit using the optional connecting cable. GOMPARE]

SUPERIOR
~ COMMERCIALGRADE & 7"
2-METER FM TRANSCEIVER

+ PL TONE OSCILLATOR BUILT IN: Frequency is adjustabie to actess PL
repeaters.

* MPCHOPHONE YOLUME/SQUELCH CONTROL: Both functicns may be
adjusted from aither the microphone or front panel.

* NON-STANDARD OFFSETS: Three actessary oftsets can be obtained for
CAP/MARS or unusual repeater splits, CAP and Air Force MARS splits are
BULLT IN! S%\_GP'ABE!

+ 25 WATTS QUTPUT: Alsa & watts low power to conserve batterles in portable
use,

+GREEN FREQUENCY DISPLAY: Frequency numerals are green LEDs tor
superior visihimg.

* RECEIVER OFFSET: A channei lock switch alfows manitering of the repeater
input frequency. COMPARE!

« SUPERIOR R : aensitivity is better than 0.28 uV for 20-dB quieting
and 0,19 u¥ for 12-dB SINAD. The squelch sensitivity is superb, requiring less
than 0.1 uV to open, The recever audio circuits are designed for maximum

intelligibility and fidelity. COMPARE!

. ll..Lrl‘J INATED KEVBd%ﬁD:—REBBard backlighting allows it to be seen at
night.

* TRUE FM, NOT PHASE MODULATION: Transmitled audio quality is op-
timized by the same high standard of design and cansiruction asis found in the
receiver. The microphone amplifier and compression crrcuits offer intaligibility
secand to none. T

» OTHER FEATURES: Dynamic microphane, bullt-In speaker, mobife mounting
bracket, external remote speaker fack (head and radio) and much, much mare.
All cords, Iu?s. fuses, microphone hanger atc. included, Weight: & ibs.

+ ACCESSORIES: CS-ECK 15-foat remots cable... $35.00. C5-6R 8-amp ae
power supply ... $49.95. CS-AS remote speaker ... $18.00. C&-TTK touch- -
tone® micraphone kit. .. $39.95,

AMATEUR-WHOLESALE ELECTRONICS ORDER NOW TOLL FREE

8817 8\W. 129th Terrace, Miami, Fiorida 33178
Telephone {305) 233-3631 - Telex: 80-3358

HOURS: 9-5 Mon. thru Fri.

, : E’ 8 -~ e ¢
U.S. DISTRIBUTCOR DEALER INQUIRIES INVITED . |

CREDIT CARD HOLDERS MAY USE OUR TOLL FREE ORDERING NUMBER.
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exciting new ideas from the
world’s leading manufacturer of
amateur radio accessories

NEW N'IFJINCH'E'R' -
Keyer-Paddle Combo —
“The Paceselter”

MFJ-422
Combo

$99°%,

. MFJ- mx Keyer oniy
’ $6 g+$41

The best of all CW worlds — u deluxe
MF] keyer in a compact configuration
that fits right on the BENCHER iambic
paddie! And you can buy the combination or
just the kever to fit on your BENCHER.
New MFEJ keyer — small in size, big in
features, Curtis 8044 1C, adjustable weight
and tone, front panel volume und speed
centrols (8-30 wpm), built-in dot-dash
memaries, speaker, sidetone, and push-
hutron sefection of semi-automatic/tune or
automatic modes.

Uitra-reliable solid-state keyving: urid-
block, cathode and solid-state transmitters
(=300 V, 10 mA max; +300 V, 100 mA
max). Fullv shielded. Uses % V battery or
optional AC adapter ($7.95 +%2)

Beautiful functional engineering. The
keyer mouats on the paddle base to form a
simall (4% Wx2%H x 51%"L) attractive com-
bination that’s a pleasure to look at and use.
The BENCHER paddle is a best seller.
Fully adjustable; guld-plated siiver contacts;
lucite paddles; chrame plated brass; heavy
stcci base mLh nnn slud tcet

NEW MFJ 4 & 8-Band Mobile Shoriwave Converters

" MFRWORLD FXPLaRER |

| [ 75 eleie e
| MFJ-304 $5 (+34)

Another MF‘J “first,’* these low cost
mobile SWL converters provide new excite-
ment and variety for your driving/Hstening
pleasure.

- “Two models to choose from. The 4-band
“Weorld Explorer T (MEJ-304) offers com-
plete /9, 25, 31 and 49 meter coverage (the
meost poputar HF bands due to their distance
capabilities at various times of the day and
vean). Hear countries from Eurape, Africa,
Middle East, Asia, the [slands, North and
South _America. . The B-band ““World
Explorer II’" {MEI-308 adds /3, 16, 41, and
&0 merer bands) for even greater listening
variety.

Compact and sensitive, ic 4-band model

MFJ-308 $7 ies4y

measures just 3UW x i%H x 4D to fir
unywhere in youy vehicle (the B-band version
is just 1" wider and ["deeper). Two dual-gate
MOSFETS give these converters exceflent
sensitivity and selectivity when combined
with your automaotive receiver.

Easy to use, easy toinstall. Push a converter
button to choose the band, tune in stations
with your regular car radio. To install, just
plug the car antenna into the converter and
insert the converter cable into your car radio
antenna jack; connect the power lead to 12
YD,

Listen to the world on the road. Get the
new MFJ mobile SWL converters— " World
Explorers | & 1"

NEW MFJ Active CW/S55B/Notich Fillers

5692
oy e a5
o [T L+4)
:%ﬂl.méﬂ MFJ-723
S $4 e9+5$4)

Two new super-selectwe filters. The new
MEI-722 “*Optimizer™” affers razor sharp,
no-ring CW filtering with switch-selectable
bandwidths (80, 1O, 150, 180 Hz centered
on 730 Hz). steep-skirted SSB filtering, and a
J00-3000 Hz tunable 70 dB notch filter.
The 8-pole (4-stage) active IC filter gives
CW performance no tunable filter can match.
(R0 Hz bandwidth gives —60 dB response
ane octave from center and up to 15 dB noise

reducuon) The &-pole S58 audto hamiw;d!h

is uptimized forreduced sideband splatter and
less QRM (375 Hz highpass cutotf plus
selectable lowpass cutoffs at 2.5, 2.0, und
1.5 kHz, 36 dB/octave rolloft), Size: Sx2x6",
New model MFJ-723 is similar to the 722
but is for CW only, has a 60.dB notch tunable
from 30(-1200 Hz, and measures Ixdxa".
Other models: MFJ-721, $59,95, like 722
but less notch; MEJ-720, $39.95, like 723
hut less nateh.

VYersatile, all models plug inte the phone
Jack, provide 2 watts for speaker or can he
used with headphones. All requirc 9-18

YDC, 300 mA max (or [0 VAC with
optional AC adapter at $7.95 +5$2).

Enjoy pieasant listening and improved
?eadabdity with one of these new ME]
lters

NEW MFJ “pry” 3oowa 1KW Dummy Loads

 MFJ-262 MFJ-260
$49r9+5m L $26?§w

Air Cﬁdled rwﬁ inductive 50- oﬁm resistors
m pen‘orated meta[ housmgq wuh ‘>O 239

NEW MFJ Shortwave Acessorles

. MFJ-1020

““m $79W, {

M;;;-?OQU
_ $99 f+84

MFJ-1040 Receiver Preselector
Boosts weak signals, rejects out of band
signals, reduces images. Cavers [.8-5¢ MHz
with up to 20 dB gain from low noise
MOSFET circuitry. Works with 2 antennas
und 2 receivers (even NCVRS to 350W
input).

Buiit-in 20 dB attenuator prevents receiver
overload. Also includes auto-bypass, delay
control, PTT juck. Operates on 9 V battery,

g4 A4

neT

9-1% VDO, or 110 VAC with optional AC
adapter, $7.95 +3$2.

Model MFJ-1045, $69.95, is the same less
attenuator, bypass, delay, PTT, | antenna &
| receiver,

MFJ-1020 Indoor Active Antenna
“*World grabber,” rivaling or exceeding
reception of autside long wires.

Unique tuned circuifry with amplification’
minimizes intermod distortion, improves

selectivity, reduces noise outside the tuned

hand, even tunctions as a preselector with an
external antenna. Covers 0.3-30 MHz in 5
bands. Telescoping ant.; tune, band. gain,
on-off-bypass; Uses 9 V battery, 9-18 VDC,
or 110 VAC, with optional A( adapter at
$7.95 +52. 5x2x6".

connectors; both rated to full load for 30
seconds; de-rating curves to 5 minutes
included. Just right for tests and tast tunc up.

Low VSWR. 300W: [.1:1 max to 30 MHz,
[.53:1 max. 30-160 MHz. 1 kW: {.5:] maxto
30 MHz MFJ-260 (300WY is just

214x2%x 7" MFJ-262 (1kW) is 3x3x 13"
TO ORDER PRODUCTS, CALL TOLL FRE

 800-647-1800

Fuor tech. info., order or repair status, or calls

outside continental U.S. and inside Miss.,

call 601-323-5869,

* All MF] products unconditionally guaranteed
for one year (except as noted)

* Products ordered from MF) are returnable
within 30 days for full refund iless shipping)

* Add siﬂppmg & handling charges in amounts
shown in parem‘.hess

nte for FREE catalog. over 60 prod ucts

ENTERPRISES
INCORPORATED

ME

Box 494; stmssippl State. MS 39762




NEW MFJ-102 24/12 Hour Digital Clock/ID Timer

The latest in time keeping comvenience.
Now you can switch to either 24 hour GMT
time or 12 hour format! Doubie
usefulness—great for your operating position
and great for other family members to use,
Switch to “*seconds’ readeut, For the times
when you need the urmosr accuracy..
Switch to D tmer. Alerts every 9 minutes
after you tap the button {also functions as a
snooze alarm).

Switch fo *‘observed™ tirning. Just start
clock from zero and note end time of gvent;
counts up to 24 hours and repeats. {requires
resetting clock time after use). .

Switch to regular alarm. For skeds remind- -

er or wake-up use (has alarm-on indicator)}.

/ MFJ-1103
a5
{ 4'54-1

Here's the most convenient, most protected
way to power-up radio and computer gear,
MFJ-1104: Varistor protects against volt-
age spikes (worth the investment alone to
guard your transceiver, computer, or SWL
radios.

individual double-pi R¥1 fiiters for each of
% pairs of outlets to completely isolate raclios,
computers. and computer penpherals from
interference.

8 sockets, 4 pairs, all 3-prong; the fourth
pair is unisolated and unswitched.

Pop-Out fuse for easy changing (I15A,
133VAC), heavy duty 3-wire 6 power cord.,
Lighted switch shows citcuits are **on,”

Five NEW MFJ Deluxe Muiti-Qutlet AC Power Strips

Synchrom?e with WWV, Now you can
adjust the MF] clock to WW V accuracy,
Fast/Stow set buftons for casy setting of
time and alarm.

Big, bright, blue digits are (.6" for easy--
on-the-eyes, across-the-room viewing.

Luck function prevents missetting.
Selid-state circuitry for long tife,
Operates on 110VAC, 60 Hz (50 Hz with
simple modification).. UL approved.
Handsome styling with rugged black plastic’
case with brushed aluminum top and front.
Front has sloping surface for easy viewing.

~ Cabinet measures 6x2x3",

Put this new improved MF] digital clock
to work in your shack.

"'MFJ-ﬁUE MFJ-1101  MFJ-1100

" " $34(+s4> $1 9<+Sﬂ $14c+vn

7 Deluxe heavy-gauge .063 alummum case,

finished in black, has easy mounting slots.
Measures 18"1.x2 % “Wx | %'H.

MFJ-1103, similar but 12 sockets (2 un-
switched), one RF filter for all.

MFEJ-1102, siniilar to 1103 but no RFI filter,
MFJ-1101: 6 sockets, all 3-prong type. Fuse
protected, 15A, PISVAC. On-off switch.
Lighted ““Gn™ indicator, 3-wire 6’ power
cord. Steel case, finished in gray hammer-
tone, has mounting slots. measures 134"
X2H Wx 114 H.

MFJ-1100, similar to 1101 but 3 sockets, less
switch, light, and is 8%"L..

NEWFJ Coact Anteln Roller Induct

[ wr.0s9
S $279?g1u)

Meet “Versa Tumer V*'. [t has all the
features you asked for, including the new
smaller size to match new smaller rigs —
only 10%WxdhHx14%"D

Matches coax, balanced lines, random
wires 1.8-30) MHz,

3 KW PEP — the power rating vou won’t
outgrow, (250 pf-6K ¥ caps).

Roller inductor with a 3-digit turns counter
plus a spirner knob for precise inductance
control to get that SWR down to minimum
every time,

Built-in 300 watt, 50 ohm dummy load.
Built-in 4:1 Ferrite balun.

Built-in lighted 2% meter reads SWR plus

forward and reflected power in 2 ranges (200

& 2000 w).

6-position antenna switch (2 coax lines,
through tuner or direct, randomy/baianced line
or dummy load), 80-239 coax conn.,
ceramic feed-throughs, binding post ground,
Deluxe aluminum low-profile cabinet with
sub chassis for RFI protection, black finish,
black panel with raised letters; tilt bail;
requires 12 YDC for meter lght,

exciting new ideas from the
world’s leading manufacturer of
amateur radio accessories

NEW MRJ VHF SWR/
Wat}meter!Field Strength Meters

MFJ-812 $29(«54; MFJ-810 $2
New low cost VHF operatmg aids.
MFJ-812: Reads SWR from 14-170 MHz
to keep you informed about antenna/
feedlines. S50-239 coax conn.

Reads forward & reflected power at 2
Meters (144-148 MHz) 2 scales (30 & 300W).
Reads field strength levels from L-370
MHz. Binding posts provided for antenna.
Easy push-button switch operation.
MFJ—SI(] Simllar less field strength function.

NEW MFJ DXer s commun:_;ations
¢

. ’::» i :u:mumc::n::w TR 3 MFJ-732
¥ A.g" »Q,,ﬁ . $79?+534u

MFJ-732 Puts more presence in SSB/
AM/FM voice communications, brings
more signals out of the *“*mud.”

Easy to use, just push up to 4 buttons.
i0-poie (5-stage) circuit with Chebyshev
superfast roll-off (up to 58 dB/octave). First
button: On/Off-Bypass, response 300-30(K0
Hz; second: 500 Hz lower cutof¥, third: 2200
Hz upper cutoff; fourth: 150{) Hz upper

cutoff. Buiit-in speaker, 2 watt amplifier,

LED, 9-18 ¥DC or 11OVAC with optional
AC adapter (57.95+32), 3xox1%",

For tech. info., order or repair status, or calls

outside continental U.5. and inside Miss.,

call 601-323-5869.

* All MF) products unconditionally guaranteed
for one vear | except as noted

# Products ordered trom MF)J are returnable
within 30 days for tuil refund {less shipping)

® Add shipping & handling charges in amounts
shown in parentheses

Write for FREE cataiog, over 60 products
ENTERPRISES
INCORPORATED

Box 494; Mississippi State, MS 39762




MEFJ 941C Versa Tuner I

MFJ-941C

$89°

Fastest selling MFJ tuner .. . because it has
the most wanted features at the best price.
SWR + dual range wattmeter (300 & 30
waits full svale, forward and reflected
powerl. Sensifve meter measures SWR
down to 5 watts output,

More flexible antenna switch selects 2 coax
lines, direct or through tuner. rundom wire/
bulanced line, or tuner hypass for dummy
{oad,

12 position efficient airwound inductor for
lower losses, more watts out.

Built-in 4:1 balun for balanced lines. 1000y
vapacitor spacing,

Matches everything from 160-10 meters:
Jdipoles, inverted vees, random wires. verti-
cals, mobile whips, beams. balanced and
coax lines,

Easy to use, anywhere. Measures §x2x6",
has  §0-239 connectors, S-wuay binding
posts, finished in eggshell white with
walnut-grainad sides.

MEJ-945, $79.95, like model 941C but less
ant. switch. Optional mohile bracket for
cither model is $3.

MFJ 484 “Grandmaster” Memory Keyer

mml u)we

.,@A%@ \

Qﬁth

MFJ-484

$139%

AN e

Up to twelve 25 character messages plus
(1), 75, 50 or 25 ch. messages (4096 bits).
Repeat any message continuously or with
pauses of up to 2 min. LEDs show use.
Record, playback, or change messages
instantly at touch of 4 button. Memaories are
resetiable with button or touch of the paddle.
Built-in memory saver — 9 V battery takes
over when power is lost.

lambic operation with squeeze key. Dot-
dash insertion. Optional BENCHER paddie
542,95 +%4,

Dot-Dash memories, self-completing, jam-
proof spacing, mstant start.

MFJ 410 “Professor Morse”
Code Generatorll(eyer

Panel controls: Speed (8-SUwpmif Record:
Weight/Memories Combined; Tone/Tune;
Drelay 10-2 min, ¥Repeat, rotary Vol/On-Off:

Memory Select: Message Buttons sclect
desired 25 ch, messages; Memory Reset
button,

Ultra reliable solid state keying: grid block,
cathode, solid state transmitters ¢ = 300 ¥V, 10
WA max; +M0 V, 100 mA max). Operates
12-15 VDO or 110 ¥YAC with optional
adapter. 57.95 +%2. Size Rx2x6". MFJ-482,
$99.95, four 25 or 50+ rwo 25 ch. messages;
MFJ-481, $89.95, twu 50 ch. messages. Ged
the best seller kevers-MFJ ' Grandmasters.”'

MFJ Dual Tunabie SSB/CW
Filter “Signal Enhancer”

NEW
Low
PRICE
Save

$20
MFJ-410 Now On!y $1 29(+545

Use it to learn, use it to operate. It sends
unlimited rardom code in random groups for
practice; never repeats sequences. And when
you're on the air, i’s a full feature kever.
Vary speed from 5-50 wpm: meter readout,
Vary spacing: give tast sound to low speed.
Alpha or alphanumeric with punctuation.
Ruilt-in speaker and phone jack: tone and
vol. Ideal for classroom or private use.
Full feature keyer inciudes vol. , speed, tone
and weight controls, tune switch, dot-dash
temories, heys grid block, cathode, solid-
state rigs. Optional BENCHER paddle
$42.95 + $4. Operates on 9-18 VDC, twa 9
V batteries or 1 10 VAC with optional adapter
$7.95 +£2. Size 7x2x0". Get “‘Professor
Morse’ - you'll never outgrow it.

——

MFJ-752B $39; v84)

Dual t'ilters give umuatched performance,
The primary filter lets you peak, notch, low:
pass or high pass with extra steep skirts.
Auxiliary filter; 700 dB notch, 40 Hz peuk.
Both filters tune from 300 to 3000 Hz with
variable bandwidth from 40 Hz to nearly flur.
Constant output as bandwidth is saried;
linear frequency control,

Switchable neise limiter for impuise noise.
Simulated stereo sound for CW lets ears
and mind reject QRM.

inputs for 2 rigs, »witch selectable. Plugs
into phone jack. Two watts tor speaker. OFF
bypasses filter. 9-18 VDC, 300 mA or 110
VAC with optional adapter $7,95 +§2. 10x2
x6”. MF] 751, $69.95, similar,. primary
filter only, less high pass & noise limiter.

favorite products from the
world's leading manufacturer of
amateur radio accessories

GMT Clock/ID Timer

MFJ- 102

| oo,

NEW 12/24 Hour Digital Clock/ID Timer
Switch trom 12 hr. to GMT, to ""seconds™
readout, D timer or elapsed timer. WWV
sync, solid-state, blue 0.6" digits, reg. alarm
110 VAC, 60 Hz, ox2x3".

t+ indicators.

KW Dummy Load With Oil

MFJ-250

$29?%,

Rated at [ KW CW or 2 kW PEP for 10
win., balf that for 20 min.. vont. at 200 W
CW, 400 W PEP, non-inductive 50 ohm
resistor, quality transtormer ol (no PUB),
VSWR under [.2:1 to 30 MHz, [.5:1,
30-300 MHz, 2:1, 300-400 MHz. Coax
conn., vent cap., 7'%"h x 6% diam.

300 Watt Antenna Tuner
~ "‘&"r“‘“i‘""““ﬁ:ﬁ" MFJ-949B

i @ F $1399%3,

Does it all! Buile-in dummy load, SWR,
iorward and reflected power meter, antenna
switch, bajun, matches evervthing from
1.8-30 MHz {coax. random wires, balanced
lines), coax conn., binding post, 10x3x7".

TC ORDER PRODUCTS, CALL TOLL FR

800-647-1800

For tech. info,, order or repair status, or calls
outside continental U.S. and inside Miss.,
calt 601-323-5869.

» All MFJ products unconditionally guarantesd
for one year {except as noted)

# Products ordered from MFJ are returnable
within 30 days for full refund (less shipping)

o Add shipping & handling charges in amounis
shown in parentheses

]
Write for FREE catalog, over 60 products

MF ENTERPRISES

INCORPORATED
Box 494; Mississippi State, MS 39762
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MFJ Super

Keyboard

fFor $279.95 you get: CW, Baudot, ASCI, buffer,
programmable and automatic messages. Morse code
practice, full featured keyer, human engineering.

Senging CW has dtways been a task, especial-
ly when you get & Ittte tred, Flectronic kevers
nelp. but it's still toa much work.

Now MFJ has a Super Kevboard that makes
sending perfect GW efiortless it also sends Baudot
RY¥TY and ASCH.

“Big deal” you say. “What's so special zbout
that. There are lots of keyboargs.” Yes. but this
one 5 different.

HUMAN ENGINEERED

A lot ¢f thought has gone into human engi- -

neennyg the MFJ-494 Super Keyboard,

Fol example, you press only a one or fwo key
sequence to execute any command,

All confrols and keys are positioned logically
and labeled clearty tor instant recognition,

Pots are used tor speed, volume, fone, and
weight because they are more human orignted
than keystroke sequences and they remember
vour settings.

A meter gives continuous readout of bufter
memory and speed, Two charagters betore full,
the meter fights up red and the sidetone changes
pitch.

PROGRAMMABLE, AUTOMATIC MESSAGES

Four automatic messages and two program-
mable message memones (A and B} are provided.
Messages A and B can be a total of 30 charac-
fers. B starts where A ends,

When recalled, each message takes only one
character of the hufler. They may be chained
and/ar repeated via the buffer.

“Well” you say, "that sure 18 not much
memary,” But it's more than it seems because of
the built-in automatic messages.

For example, type your call info message A.
Then by pressing the CO button yvou send CO GO
DE (message A). Press twice {0 send twice, eic.

The other automatic messages work the same
way: CQ TEST DE (message A), DE (message A)
ORZ {message A).

Special keys for KN, SK, BT, AS, AA, and AR

TEXT BUFFER

The 50 character text buffer sends smooth
perfect code even 1f you “hunt and peck.”

Since each automatic or programmable mes-
sage takes only ome buffer character, this gives
a tar larger eftective tuffer.

You can preload a message inte the buffer,
Then when yoi are ready to transmit press the
contral key.

You can hold the buffer by pressing the shift
key and space bai.

With the bufter in hold, you can send a com-
ment with an external paddle as a keyer. To re-
sume sending builer, press the contral key,

Simply backspace to delete errors.

RTTY: BAUDOT, ASCH

5 level Baudet 15 transmitted at 60 WEM.
RITY and CW 1D are grovided via message A.

Carriage return, line feed, and “LTRS" ate seni
automatically on the first spage after 63 charac-
ters on a line. Atler 70 characters the function
is initiated without a space. This gives unbroken
wards at the receiving end and frees you from
sending the carriage refurn,

Al up and down shift is done automatically.
A downshift occurs on every space fo quickly
clear any garbles in reception.

The huifer, programmable and automatic mes
sages, backspace delete and PTT contral (keys
your fig) are included.

The ASCH mode includes all the features of
bavdot. Transmission speed fs 110 baud. Both
upper and lower case are generated.

MORSE CODE PRACTICE

There are two Morse code prachice modes.
Mode 1: random length groups of random ¢harac-
ters. Mode 2: pseudo random 5 character groups
in 8 separate repeatable list, With answer list.

insert space between Characters and groups
to form high speed characters at slower speed
tar easy character recogmtion,

Select alphabetic only or alphanumeric plus
punctuation, Pause fenction lets you stop and
then resume.

IT'S A KEYER, TOD
Plug in & paddle fo use it as & deluxe full
teature keyer with automalic and programmable
memories, jambic operatton, dot-dash memories,
and ali the features of the CW mede.

MDRE FEATURES

Tune switch with LED keys transmiter for tun-
ing. Tune key provides confinuous dofs fo save
finals. Buill-in sidetane and speaker.

PTT {push-to-talk) oulpul keys transmitter for
Baudot and ASCH modes.

Reliable solid state keying for GW: grid blogk,
cathode, solid state transmitters (-300 V, 10 ma.
Max, +300 V, 100 ma. Max). TTL and open
collector outputs far RTTY and ASCI.

Fully shielded. RF proof. All aiuminum cabinet.
Black bottom, eggshell white top. 12'D x 7"W x
174"H (front) x 3t2"H (back).

8-12 VOC or 110 VAC with optional adapter,

OPTIONS

MFJ-53 AFSK PLUG-IN MODULE. 170 and 850
Hz shift. Quiput plugs into mic or phone paich
fack for FSK with S3B rigs and AFSK with FM or
AM ngs. $39.95 (+ §3).

MFJ-54 1L00P KEYING PLUG-N MCDULE. 300 Vv,
60 ma. lonp keying circuit drives wour RTTY
printer. Dple-isolated. TTL input for vour computer
to drive your printer, $29.95 { + $3),

BENCHER [AMBIC PADDLE. $42.95 ( + $4).

110 VAL ADAPTER. $7.95 { + £3).

A PERSONAL TEST

Give the MFJ-494 Super Keyboard a personal
test right in yeus own ham shack.

Order one from MFJ and try it — no nbligation.
See how easy it 1s to operate and how much more
enjoyable CW and RTTY can be, If not delighted,
return it within 30 days for refund (less shipping).
One vear snconditional guarantee,

To order, call toll free BOO-647-1800. Charge
VISA, MC or mail check or money order for
$279.95 for MFJ-494 Super Keyboard, $39.95
for MFJ-53 AFSK module, $29.95 for the MFJ-54
loop keying module, $42.9% for Bencher Paddle,
and $7.95 for the 110 VAC adapter. Include
$5.00 shipping and handling per order ¢r as mdi-
cated in parentheses if items are ordered separately,

Why not really enjoy CW and RTTY? Order
your MFJ Super Kevboard at ne obligation today,

TO OROER OR FOR: YOUR NEAREST DEALER
(CALL TOLL FREE ..... 800-647-12300

Call 601.323-5869 for technical information.
arderfrepair status, Also call 801-323-5869 qut-
side continental USA and in Mississippi.

Write for FREE catalog, over 60 products

MFJ ENTERPRISES,
INCORPORATED

Box 494, Mississippi State, MS 39762




CD 3880 210 AM MF 2D 557 i7
IMN 3635 & P.M. M-F 20 183 101
Trattic: WFGHT 258, ACTP 113, WPJMH 31, WTKDB 28

MONTANA: SCM, Fobert Leo, W7LR — IMN: QNI 183,
QTG 101, NTAIK & WBTNFK candidates ior SGM for
Montana. N7AIK new SEC ior Montana until new SCM
appoints new SEC starting ear{Xr;%L KB7Q reports MT
QS0 Party results: MT winner W7 YW, 595 WIAQE
aut of state winner 1.428 points. County winpers: WL
Galiatin 210,330; W7TYN Deer Lotige 111,930, KB78I
Park 80.340: NTBMR Richland 49.725; KTABV Gascade
42,525, W/BM| Yellowstone £.643; N7BLD Missoula
7161, WIGHT mobile 46534 - FB Special cars
designad by N7BJ5 & WEIFBW. Silent Keys: WTKG.)

TTPE. MT now has RTIY net begqun D& NTAGP,
Meets T days a week 3618, 0200 GMT. L‘la& TTY { =
7090 kHz, WBYDZX makes PSHR again. Congrats to
KE7B! on being mgr tor FAN. We would |ike more
checkms tor MT Section Net, 9:30 A M. 7240 svary Sun
marning. KB7Q reporls lots of B:mir DX Q50s, many JA
#AE KL7 KGS etc, Also JA Gmir Q505 by KAZDLG
WY7KNT W7AVD. New &-mir o&s: KATAYN "WBIWEY,
gmir net Tue B:30 P M, 50.115 MHz. WEZUTYS 7240 Net
QNI 187, QTG 7. Traffic' (Nov.y WBTDZX 138, WTNEG 10,
WILBK h. WB7UTS 7, WFLR 5, W70R 5. {Oct.yWTIXD 71,
OREGON; SCM, Dale 1. Justice, K7WWR .. SEC:
KTOLN. STO: WIVSE Section nets’

at Time!Days i—reg. AN QTG Mﬂ;ﬁ
BEN 01452 Dy 908 kHz, 82% 53 K 3
5N 0230Z Dy 3587 arr 356 KBTIW
. 06602 Dy . .
GARES  Q115ZDv 39935  3B1 116 W7HMLF
02307 Dy
WCN Q3007 Dy 3702 406 180 K7ZIG

il 614 130
[

14 7
PAXAARESQZ307 Dy 14792 676 42 XJWWH
UCARES 03187 Th-Sa 14706 140 22 WIVSE
MPARES 03002 M ™ 14685 115 0 WATZAF

N3002 Th .02
LOFM 02302 M 146.64 21 4 WTFDU .
My term as SGM has been exciting The net activity has
picked up to 10 reports per mo, Many thanks to the
deditated trathic handlers and net managers who have
heiged samuch, Welcome to WrQMU as new SCM,
NTDE reports all continents worked on s meters ax-
wrpt Europe oy himsell and WAYGUS, An excellent
maonth was had by all six-meler nps, Newly aflihaied
slub is the Silvertan RC. The Tualatin Vatley Club had 2
slow-scan demo and show by WYOQF . KATN arranged
for a showing ¢t the FGC momtorln% van in Salem.
TERAL reported on all known Mt 51 Helens par.
ticipants, some 40 amateurs, who 1eceived PSA's for
their astimated 5000 man-hours of work. 1981 otlicers
97 TERAG Include WTMAH, pras.; W7VOK, vice Eprass.;
WIEWE, gecy, WITALL, treas. Traffie: (Nov.l WIVSE 723,
WYLAB 328, KINTS 328 KBEZJW 165, WBTOEX 147,
WILNE 140 KTWWR 42, KTQPW 30, WTFDD 25, WrLT
16, f0ct.) KAFAOR 234,
WASHINGTON; S5GM. Bob Kiepper, WYIEU —

Time(&) Freq Cdl| r;rrc.

NTN 1830 33D 1745 9 AT
WAHRTS 200 270 s 191 WYELY
NW5SSBN - (230 /s B 48 WYZPK
N D245/0545 3500 N0 247 WIGHB
EWTN 0130/0530 {4664 &4 AN WATCEN
IETN 0130/0300 14720 144 5 RATCSP
PST 0130/0530 WTIED

5 4533 179 132
SEG: WATRWEK. STM: WZDZX, WMs: WYGB W7IEL
WATCEN KATCSP, The ARES/NWS Net is progressing
and SEC WATRWK is looking for mare outlying stations
far reports, contact him if yau want to take paE! and you
dan't have to beleng to ARES to participate. ARES/NWS
meets da:ly on 3210kHz at 10 A.M., alsn uslnirapearers
50 evaryone can help. Lower Galumbia ARA received
vlague from Cowlitz Gounty Ghapler of American Hed

tass far nutstanding assistance during Mt. St. Helens
eruption, 1981 officars tar Narth Seattle ARG are: WTGH,
Rms. RIKPC, vice prex.. W7GPS, irens : KATAPK, sacy,

7G7 put up new antennas for 4U/80 and getting started
in photography, AASG members participated in Gﬁsm
Hon Ready, a simulated seazch exettise hald by Skagi
Lty S&R Council. KYMF addad 10851 to station, GTE of
the Northwest sponsoring an Amateur Radio club in
snobomsh Gty and will center thair operation around
the 14539 KIFR/R. Spokane Amateur Hadio Council
relorming to coordinate activities i Spokane araa,
WBITQF s setting up station al Spokane Shone
Hospital. WATYCM's code practice 15 on 3715 kHz at #
FM. Tues and Thurs, 1581 officers of BEARS are:
WHYAZW, pres.; WATEX). wee pras: 'WILUR, secy,;
WATBTZ, treas, Clark Cty ARC's “Bocking Char Gopy®
warns users of repeaters to watch their language,
especially the choice of wards. #ermgmber there ara
many people now, aother than the 1—0(.;,? that may be
fistening on thelr cheap $canners, %pokane Dial
Twisters %oing to guarterly newsletter to reduce ax-
penses. RASC members may take a survey of repeater
“ifes near the cross state passes. Clagses conducted by
WTJWJ and WTQGP turned out 21 new amatecrs. Ghair-
man KHIMI and Mike and Kev members prepanng lor
their very popular Santa talks program trom Seattle araa
hospitals at Christmas. Thank® o Whidbey tsland
Repeater Group (WIRG 147.22) ior the kend words about
those who handle nessage traftic  Tratfic: (Nowl
WETWOW 1110, WIDTX B4B 'WBTTQF 661, KTIGAL 217,
N7AFZ 190, K7CTP 141, W7IEL 135, AD7G 116, W7GB 90
HZAFY 62 WATBDD 5A. WrBUN 33, WATRCH 20, W7LG
18, WTERAH 11, WYAPS 8, WTAIB 3, KATCEP 2, KTRBT 2.
1021) N?GT 8, KFMF 6.
PACIFiC DIVISION
EAST BAY: SCM, Bob Vallin, WERGG - Asst SGMs:
WEZF VE2AQVIWE. SEC: WEBKOU, WEJXK has stopped
rgterring to his bearm in a dusEara ing manner atter mak-
ing BPL 3 ronths in a row! F8 icb, WEOA now lists Tfc
and comoutering as his major activitias, WBZF bach
from ap 8000 mile auto trip through MY, WY, UT, NE, |4,
MO, IN, TN, NC & VA during which he maintained dall
skeds on ow with CA, Welcome back, L.ake Caunty AR
planning Xmas Pol Luck mxm&.6 Caongrats {o recent
upgrades KB6Q (WRGZWW) & KS8H {WBEGRTL. EBARC
members WABZFY WDSETU & WOEDLR eonductin
Novice code class. MDARG meeting faatured WARI
s?eakrng on “The Lure af Piteairn,” WDBGEHIC new aditor
of ther award-winnin uhlication  “The Carriar.'
SBARA uq&{ades: NBDOB ?KAISIMM) NBDNC [KABLLCH
KASNBW KASNEX & KABBUD. alameda County HACES,
with a littie help from thelr friends, provided safety & ad-
ministrative cammunicaiions tor the Qaklandg Marathon.
Their mobile CP was in the BV of KBINW Trattic:



B Frenuency Hange:

New Automatic Antenna Tuner
Auto-Track Model AT 2500

Shown with Rack Mount

Shown with Front Panel Handles

Check these state-of-the-art specifications

m Power Capability; 2500 W PER

Continuous 3.0 fo 30 MHz (Including
WARC Bands}.

Impedance Matching:
resistive.
Direct Reading SWR Meter: 1:1 ta infinity.

10 ahms to 300 ohms to 50 ohms

Direct Reading Power Meter: Two meter scales from G W 1o
250 W and 0 W 1o 2500 W, front panel switch selects FWD
or Reflected Power fifuminated panel meters).

Power meter displays RMS with continuous carrler and
automatically displays PEAK when driven with 55B signal.

Average "Automatic” tune-up time: 15 seconds or less.

Spactiications subject 1o change without netice

See us in Dayton in April and
enter drawing for free AT 2500.

Tune-up time not affected by power level, can be ag low as
1 W {5-10 W preferred).

A unique “Linear Disable” circuit automatically switches
companion linear amplitier to standby within milliseconds
whenever SWH exceeds the threshold preset on front panel,
thus protecting the linear from excessive SWR.

Toroidal brigige coupler provided in separate enciosure, per-
rmitting it to be installed directly at the output of the transmitter,
far meaningful SWR measuremenis.

Power raguirements are 115/230 VAG 5060 Hz, 10 W oper-
ating /5 W standby; or 13.5 VDC, 1 A operating/.5 A standby.
Antenna tuner packaged in cabinet 17"W x 54 "H x 14"D
iFront panel handles or rack mount optional).

Write for literature.

J. W. Milier Division
BELL INDUSTRIES

19070 REYES AVE. P20, BOX 5825
Pdl COMPTON, CALIFORNIA 90224

e m i A PAENd

Y.



* Cofloon Amateur S

307 Mcleans Hopkinsville, KY 42240

FOR USED OR NEW GEAR
'CALL TOLL FREE

ORDER DESK ONLY

800-626-9204

IN KENTUCKY DIAL 502-886-4534

OR FOR REPAIR INFORMATION 502-886-4535
OR SHIPPING INFORMATION 502-886-4535
LET US REVOLUTIONIZE YOUR RADIO STATION.

DEALERS FOR:

Yaesu Drake Icom  Deniron Swan Mirage Kantronics
Ten-Tec Santec Cusherafi Hustler Bencher Alliance

||||||||||| H34Y VK

SLINKY!

a lot of antenna
in a little space

new Slinky® dipole® with helical loading
radistes a good signal at 1/10 wavelength leng! o

B ";‘W“ Sautens No, 3,858,220
it I v " ]
o B "'::'e.,-rt TR

. (XY g
el A T i a1
hn’m’w!]ﬂ YHHEEL SHEMED 2

- R~ goax B CaiL
Ek LiINE, ABJGST |
FHEh o

Do you
remember
vour first

LI SRR LOAx (g EOLS
Frpmta TURNS,,

D

T s wnter am F0 o

+ [hiselectricatly smatl B0/75. 40, & 20 mater antenna operates
at arry length from 24 10 70 fee1 = no exira balun of transmatch =
needed « portable — eracts & shored in minutes « smalt endugh

3 iF In athic of apartment » full legal power » low SWR ovar bt

Mike Peterson sure does! His exciting first contact was the
beginning of a new world for him — a worlid without restrictions
----- a world supported by the Courage HANDI-HAM System.

The Courage HANDI-HAM System is an organized group of
disabled and able-bodied licensed hams, who help individuals
with physical handicaps become involved with Amateur Radio.

As a HANDI-HAM member, Mike's trave! adventures have
not been limited by his wheelchair. If you'd like to help HANDI-
HAM students travel the airways and discover the thrill of
making the first QS0Q, contact the address below.

& COURAGE HANDI-HAM’SYSTEM &
Courage Center, 3915 Golden Vailey Road
Golden Valley, Minnesota 55422 WABQWE

HE 3 omyi

Spheric noise piciup than & vertical and needs no radials = kit
includes a pair of spacially-made 4-inch dia, by 4unch loag
<sils. contalning 315 teet of radiating conductor. balyn farm, 56

o

R, RG/U coax, PLISY connector, UG-175/U adapict. 100 ft,
riylon rape and instructions « now in use by US Dept, of Stabe,
L Army, radie schools, plus thousands ot hams the world %

Money Back Guarantee

TELETHRON CORP, AVAILABLE AT ALL LEADING §
X

complete 80/74. 40 & 0 mefer hands » riuck lower atmo. g

&

Suite 160 DEALERS. IF NOT, ORDER DIRECT

Hox 84
Kings Park, N.Y. 11764 $ 95
Complete iKit #80-40-20 49 postpaid

(M. ¥, residents add safes tax)

slraet......, .,

L L L L R L L F LR LT

tewn xip,
wRCladr chuck with arder = wx xhip UPS wpon recelpt of erder « LOD'G $1 wxtra

120 DSk o -



Full generai coverage recention, -30 MHz, with
[0 Gaps or range crysials required.

Continuous tuning all the way from vif thru hf.
Superb state-of-the-art performance on a-m, ssb,
RTTY, and cw—and it transceives with Drake TR7.

2100% solid state broadband design, fully synthesized with
a permeability tuned oscillator (PTO) for smooth, continous
tuning.

¢ Covers the complete range 0 to 30 MHz with no gaps in
frequency coverage. Both digital and analog frequency
readout.

= Special front-end circuitry employing the high level double
balanced mixer and 48 MHz “up-converted” 1st i-f for
superior general coverage, image rejection and strong
signal handling performance.

= Gomplete front-end bandpass filters are included that
operate from hi thru vit. External vit preselectors are not
required.

%10 dB pushbutton-controlled broadband preamp can be
activated on all ranges above 1.5 MHz. Low noise design.

= Various optional selectivity filters for cw, BTTY and a-m are
switch-selected from the front panel. Ssb filter standard.

© Special new low distertion “synchro-phase” a-m detector
provides superior international shoriwave broadcast
reception. This new technigue permits 3 kHz a-m sideband -
rasponse with the use of a 4 kHz filter tor better
interference rejection.

= Tunable i-t notch filter etfectively reduces heterodyne
interference from nearby stations.

Synthesized
General Coverage
Receiver

Model 1240

@ The tamous Drake full electronic passband tuning system
is employed, permitting the passband position to be
adjusted for any selectivity filter. This is a great aid in
interference rejection.

 Three agc time constants pius "Of" are switch-selected
from the front panel.

@ Complete transceive/separate functions when used with the
Drake TR7 transceiver are included, along with separate R7
R.LT. control.

® Special multi-function antenna selector/50 ohm splitter is
switch-selected from the front panel, and provides
simultaneous dual receive with the TR7. This makes
possible the reteption of two different frequencies at the
same time. Main and alternate antennas and vhfluhf
converters may also be salected with this switching
network.

® The digital readout of the R7 may be used as a 150 MHz
counter, and is switched from the front panel. Access thru
rear panel connector.

#The built-in power supply operates from 100, 120, 200, 240
V-ac, 50/60 Hz, or nominal 13.8 V-dc.

¢ The A7 includes a built-in speaker. or an external Drake
MS7 speaker may be used.

 Built-in 25 kHz calibrator for calibration of analog dial.
* Low level audio output for tape recorder.

 Up to eight crystai controiled fixed channels can be
selected. (With Drake Aux7 installed.)

¢ Optional Drake NB7A Noise Blanker available. Provides
true impulse type noise blanking performance.

Specifications, availability and prices subject to change without notice or cbligation.

R.L.DRAKE COMPANY <& 35)

540 Richard 5t., Miamisburg, Ohip 45342, LISA
Phone: (513) B66-2421 » Yelex: 288017
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in audio ﬂlterlng

Now get
‘real capabilities” 1

Signal Enforcertm $169.95
The Kantronics Signhal En-
forcer is a high-quality dual
fiiter that gives you greater
capabilities in audio filtering.
Here is what Dennis w,
Phillips, KA4RUL, of OCrlando,

Florida wrote sbout his Sighal
Enforcer:

'l am the proud owner of
your Signal Enforcer dual
filter. 1really like it. Tops!

| opted to buy a speaker
and baffler and your audio
filters, so for a little more |
got some real capabilities in
audio fliltering.

I like it... Thanks for a good
product. ! had them take the
top off of the flilter and com-
pare it with the (other brand
of) dual filter. Well you have
it made hands down. That
comparison alone would sell
anyone on Kantronics. Good
workmanship! , '

The Varifilter, a single audio
filter, is an exact duplicate of
one Sighal Enforcer filter and is
buitt with the same high-quality
workmanship. Both models are
variable in frequency and band-
width.

The signal Enforcer and
Varifitter also feature built In
115-230 Vac power supply, con-
stant bandwidth (regardiess of
frequency), audio amplifier,
computer grade parts and
precision potentiometers. In ad-
dition, the Signal Enforcer in-
cludes a demodulator output.

If itis high-quality, expand-
ed capabilities and fine work-
manship you are looking for,
the signal Enforcer or varifilter is
your best bet.,

varifilter™  $119.95

K& Kantronics

{913) 842-7745
1202 E. 23rdi Street
Lawrence, Kansas 66044

L-----_--_-

1929

1T

AES Valentine's Day
 Ggthont ool

1M IC-255A

Microprocessor based digital PLL synthesizer with

M 143.800 to 148,195 in % or 15 KHz increments,

programmable using built-in dual YFOs. Five prog-
rammable memery channels with memory scan,
adjustable rate, auto stop and “new resume scan
feature, Power output is 25w {high), w (low).
Requires 13.8 VDL @ 5.54 (25w). Size; 74w
24°h = 9", 5%'ths. .. REGULAR $389.00

- The Special ! -

The IC-255A is normally supplied with
a reqular hand microphone (HM-T).
For a limited time we will deliver
225As with ICOM's Touch-Tone mic-
rophane (HM-8) in lieu of the regular
mic at a SPECIAL PRICE of $339.00.

Quantity Limited & price subject to change without

Maney Order or CALL TOEL FREE and order with your
Mastercard or VISA. Allow $5.00 for UPS charzes

AMATEUR
ELECTRONIC
SUPPLY®

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone: (414) 442-4200

Wisconsin WATS: 1-800-242-5195
Nationwide WATS: 1-800-558-0411

BRANCH STORES
WICKLIFFE, OH 44092; 28940 Euclid Avenue
Phone: (216) 585-7388
Ohio in-state WATS: 1-800-362-0290

ORLANDO, FL 32803: 621 Commanwealth Ave.
Phone; (305) 894-3238
Florida in-state WATS: 1-800-432-9424

LAS VEGAS, NV 89106; 1072 Rancho Road
Phone: (702) 6473114
Dutside Nevada WATS: 1-800-634-6227

AES STORE HQURS: rexcept Las Vagas)
Mon, Tues, Wed & Fri 8-5:30; Thurs 9-8; Sat 9-3

ASSOCIATE STCRE
ERICKSON COMMUNICATIONS, INC.
CHICAGD, IL 60630 5456 N. Milwaukee Ave,

Phone: (312} 631-5181
Outside [llinios WATS: 1-800-621-5802

ERICKSON STORE HOURS:
Mon Tues, Wed & Fr 930-8.30° Thurs 309 Sar 63

*latest model! |C-255A 2 meter FM Transceiver. §
independent Transmit/receive capability. Covers |

Standard +/- 600 Khz offsets, plus any inband split |

notice. Order Now Drrect from this ad. Send Check, §

WEJXK 548, WG0A B84, KEUGS 72, WBBUZX 28, KAGERF

HEVADA. BOM, RaIF Govinglon, WISK — SEC:
WATKCD. Congrats 2] WASVKL, it's @ bov. Tara had a
hneChrlstmaaP ot luck party — a fine way to gat around
the high cost of living. WZFBV, igrmer Navada SCM, has

moved to Utah; we wish him ail the best. Our loss is
Utah's gain. As can be seen trom trattlc total NTAKX is
really pounding the brass. Nevada ge Hrush Nat
meats nightly 230 P.M. on frequancy of 3806 kHz. Itams
for publication In this mllsmn due by the 5th of the

menth. Tramr éNow TAKX 318, W7BS 134. (Oct)
N7AKX
SEC KHBCK),

PACIFIC SCM Pat Corrigan, KHEDD —
STM: WOKQN. £Cs: Honoiulu. KHBILR; Maui, KHEH.
(:onqrats tn all who did spiendid job 1n SET, Critiques
looked qood and improvements oocur each hime.
Special thanks tor the PTN support. Div. Directar,
WEZM, was able tn make 1t for the HARC Fast i Deg!
KHBH passes bultetins nn Mam Emerg. Net, Mondavs
£100 local time on 7020 kkz. & reminder that Pacie
Traffic Net maets o MWE riocal) at 0300Z on 14110
Everyone s welcome and net members will help
newcomers. You rmight find 1t fun. Far more tnto contact
wither WEKON KHRILR or KHBHL), Local hams hel ed m
the Hon Wheelrhalr Marathan. Tratfic: KHBHI.
KHeH 20, KHEJJP
SACRAMENTO VA[..I_.EY SCM, Norman Wilson, N&JV —
SEC: WBEGFJ, ASGM: AlST. The River (A% ARCS in
association with the Fultan-£i Gamino Park District are
holding Novice, General/Tech classes at the Parks
Recreation Center. The North Hills RC erected two new
Hustler G7-144 two.meter antennas and a 220 MHr
Guper Stationmaster anienna at their repeszter site,
While they were at it, they esnptied the rapeater tund and
bought 2 _new micro-processor aperated repeater con-
troller KFEP and others are trvmg o organize a radio
cluf In the Elk Grove area. WEBBGF. has set up a com-
fguter ;Erogram for & TRS-80 far the Skywarn ﬁroqram
hone Pionear Hadio Glub'a ewsling
(916-4684-7388) should now he in operation from tha
¢lub’s new station location, The Northern Galitornia Net
meats each avenin at 7and B:30 P.M, local time o 1630
kHz Trattic: WBR: 8, WEDEF 12,
SAN FRANCISCO: SC M At Samuyelsnn, WEVV — SEG:
BZRK. STM: K&TF, Officers of Soncma ﬁguntv RA
are KGANP pras.; WBESMY, vice pre': WEREDPE aecg
NSDHT, treas. Tha newiy tormed Radwood Empfre ){
Assaeiation elected NGO, res.; KEANP, vice pres.:
KBASI, secy freas. The naw EC for Sonoma Gounty t8
NEBLN many thanks to WECYM for the foby he did in'the
a&}ast ao%rats to new QS WREHZO and new OBS
ABAUD 15 back to DXing. Upgradas to Extra
WABSQX (now i\'tf(') ND KABEY

tn hener
Novices  are Kis ABNAB. F—WRA

tepeuters worked fine durln Eurekaaarth uahe, AAGDX
dctive [0 Cal. QSQ Pa rw HE: WER ratfle: (Nov.)
WaNL 279, WELPL 17T, WERNL 168, KﬁTPQ& WEGR 12,

AABDX 4, 10-::1 ) WENL 244 WABAUD ¢. (Sept. )WGNLZ"“
SAN JOAQUIN YALLEY: SGM, Gharles MeoConpal

W8sDRPD SEC: WABYAB. Asst SCMs: WAS YAK
WABHIN WG‘FF(F New oificers Cantral Valley Ri: are:
kSAEZ, pres.; WBBVGZ, 15t vice pras.; KABCES, 2nd vice
sres. WOBBVZ, secyltreas, New afficers Kings ARG are"
WASTJW. pres.: EVF wm‘fres KABGAF, sHuy,
r:ongrats to WOBEWP and K6RAU on elﬂrnon o vp and
s WPSS. WASLRY hsanll’, ABIFE has a
FTB;’ERI’) KRB0 has AM 76 KABIFI Is Extra. WDGDF&
KAGCXR KABITC KABLGG are General. KABHHU ia

d WEDPD chase DX on
me!ers WBEKRQ has started a 10-X Chapter in Frssno
KBBCC is an HTTY. Thae Central Valley DXers maet the
1sf Saturday of the menih in Fresno. Plan to attend the -
ARRL Pacific Division Gonvention in Frasno on May
15:17, 1980, There will he » Waoulf Hon%imtlmlon at this
one. Traftic: NEAWH 151 WB WABYAB Z
WOeFRS 18, W6DPD 9, KHYBM 8 WAS.
SANTA CLARA VALLEY: SCM, Jeﬂls Hlll WERFF —
SEG: WHBIZF, New aftiliated club is Varian ARG, with
WABKODP as prasident. Welcome! IZF reperts Kin %Cmr
disaster drifl had the fnlinwlng participants: WOGEKR
WDBEKQ KELFZ and WBBSAT. "WHKZJ spent 2 wesk in
traction, but hame now. WBISF busy with work, 5o little
activity on the air. WEAUC working with new Navice to
yet call of KABNQG, as well as aﬁveral nets. Bacause it
Wwas hard tor WAGPDN to ge? to NFSARC mestings, thay
had meetin qg at hig homa, 39 showed up, Glub members
also helpe install a large thomhbic ant, at WB&TI's
(ITH. New members of the SGCARG are KBUPX and
KAGMIO. An ATY ?.rm.;f fram Banta Gruz mmlsts ot
WEEOHF WBSPEG and WEBMLY WEALH
ABLI) KEMA N7TKA KPGSO WﬁTEH and WBEOML helped
NGST pour & tower base. EMARC |3 sponsoring a con-
cenirated course for taking the Noviee mxami at the
Electromic Museum at Foothill College. The Ciabilan
ARG, In Lnlro would like to exchange rlub newsletters
-— aontact E, 780 Lisa t’.-t 25020, PAARA inducted
E as a new member. WEBOXT presan:ed 2 slide
show on the sun eclinge balora the SBARA. WSPDD
G nd WBGBLA workad on the
3 WREALCDH, New club in the saction
i$ the Unrted Air Line ARC -- hopa to hear mare of them
in_the tuture, With heliday parties nver and slaction ot
afticers, most clubs are in high gear tor the new year ac-
tivities, The annual Paciie’ Oiv meeting was held [n
aoncord and had a good turn out. NENF busy wlxh o0
sgpoching. i weuld ap{:reclate heanng from e BP
mintee o theur activitles aach month., ’I‘raftic WSY vV
BT WEKZJ B, ﬁAbH 0, WEQI1 38, WBAUG 30, WERFF
2. WEBITE 13 WBGF

ROANOKE DI‘JISION
NORTH CAROLINA. SGM, Ed Staphenson AR4S —
SCM: NAUE. STM; WDBNYN WALBFT. N
KA4GON L’..MN WD&NYN THEN WD#CNH JEK WD4 CNO
WCSSBN WB4CES, UNN WD4LJK. thanks to Bill
Parriss, AA4R tor 2 great job as SDM for the past 4 1/2
wars Congratulations 10 WDMAIE  WAHKB  and
A4QAN oh recent upﬂradeg e Advancad Many
smatours in central North Carolina worked hard pro-
viding commumications tor search parties whan a 2 vear
old boy was Jost in northarn Wake Gounty, Hocky Mount
ARG provided damonstration and 2 msssagE ceantar for
the Nashville, NC bicentannlar calebration, Congratula.
tions 1o KAGCGN new N both sessions, New £G
far Drange c:;um%; it oy P : fhoy thlGCN
432, WOSNY 24, W4OWD 303, WDICHNR 290
WD4CNQ 277, AB4I' 232, WALLTG 218, WEBAWLI 139,

c



CALL TOLL FREE

The Northvﬁéét’s Largest Ham Store

WASHINGTON RESIDENTS CALL §-800-562-5818
ALASKA RESIDENTS CALL COLLECT 1-206-784-7337

w; EAICOM] SPECIALS
| IC-2AT AND ACCESSORIES SE PREPARED FOR 6M DX

ROW AVAILABLE FOR %”"’“PE“INC@ WITH ICOM’S

IMMEDIATE DELIVERY

GALL FOR
SPEGIAL
FRICE

50.000-53.9999MHz, BOW (551D} 10W(B51) 558, CW FM {optional) and
AM at reduced power, Dual VFO's with 3 memories. Dual all mode
scanning systerm. P5-20 power supply required for IC-5510, Pass
Band Tering and vOX optional on 1C-551.

IC-261A M ALL MODE

FRICE
W, 2M FM 1438000 - 148.1999 MHz, 10W,SSB.FM,CW. Dual VFO's with 3
) memorles. Dual all mode scanning system. AG supply self-
143.800-148.195 MHz, 25W contained.
FM. Dual VFO's with & .
memories. Band scan/Mem- ALL MODE

- ory  scan  also  included.
o 13T W25 (HIxB.8"( D),

CALL FOR
SPECIAL
PRICE

Obfiohal Encoding Microphone Available

CALL FOR
: SPECIAL
PRICE

143.8000-148.199% MHz, 10W FM, S5B (USB/LSB) and CW. Dual
VEQ's with 3 memoties. Band scaniMemory scan atsa incldued.
T3 (W25 (H8.8"( D)

ALPHA YAESU FT-101£0 DRAKE TR7
Now at a lower price. Available trom stock with
most actessories.

Dual Mictecomputers provide
many features.
Approximately 500 character
memory wuth unique "soit-

partitioning.”
* Morse ggliner mo&ie with pro-
rammable speed-u r.a_.m s
. e for VIF DX ALL TOLL FREE FOR YOUR DISCOUNT PRICE
scheduling. Dealers For: AEA, ALLIANCE, ALPHA, AVANTI, BENCHER, B&W, CDE, CUSHCRAFT; DAIWA, DENTRON,
* Automatic serfal number se- DRAKE, FLUKE, HUSTLER, HYGAIN, ICOM, INLINE, KLM, LARSEN, LUNAR, MFJ, NPC, NYE, ROHN,
quencing. SHURE, TEMPO, TELEX, TEN-TEC, VIBROPLEX, YAESU, AND MORE.

6115-15th Ave. N, ! ARE ALSO EQUIPPED TO HANDLE EXPORT ORDERS.
Seattle, WA 98107 We accept |m G
(206) 784‘7337 MON. THRU SAT. 9:00 A.M. to 5:30 P.M.

Prices and specifications subject to change without notice or obligation.
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NEW!

JAIRAIEE
B-23 <
AMPLIFIE

Features all mode operatiorn, 100
MW 10 5 watts in, 30 watts out,
automatic antenna change over. 5
year warranty (1 Yr RF power
trans.)

95

Reg.
89.95

Add $4.00 Shipping & Handling

¥3iA SPECIALS!

MFJ
24 HOUR 95
CLOCK 3295,

Eliminate onverting to GMT. Pleasant bive hsplay. Bright .6:

inch digits. ID timer. Alarm. snouze, lock funchons. 17Yr ¢
factory warranty Add $2.00 Shipping & Handling. E

Heg. 42.95
- The pltimate rambic paddle feature selid silver contact points.
Full range adjustment. Non-skid feet and heavy stee! black
textured base. No 8Y-1
Model BY-2 same as abave except

chrome plated. REG 52.95 wiovimsemersrisneans ...46.95

&dd *2,50 Shipping & Handling.

e

MFJ 941C

Add $4.00
Shipping & Handing. 99.95

Features SWH and power meter, antenna switch, airwound
Inductor. Up to 300 walts RF output. Matches everything from 3
1.8 to 39 MHZ, 5 v factory wasranty. g

FJ INDOOR
'AACTWE ANTEN

ompletely self ca

tiypass controls, Full 1 y7 factory warranty.

+2 Limtted Time Offers
e-to-pegple commumeahons

Sends Morse, Baudot and ASCII
from Keys or Morse from paddie.
Also random CW with lists for
practice, Meters for gpéed and
buffer. ‘Message memorles, edit- -
ing, all prosigns. 110 Baud ASCII,
45,45 Baud Baudot. Continuotis
control of speed, weight, pitch
and volume. PTT, KOS dontral.
Automatic time and serial no, | :
KB-4900 379"

Write for infforthation: .5
CURTIS ELECTRO DEVICES
ml ""INCOHPORATEQ """‘"‘I

e BOX 4090

'MOUNTAIN VIEW, CA 94040

NA 6995 “EWEIADDEL 4

tennas.
exceeds reception of outside long wire an
il ntained unit features. tuned active anienna,

3Q0 KHZ 10 30 MHZ coverage, band selectar, gain, on-ofl

1020
Reguiar 79.95

Add $4.00 ‘
Shipping & Handling

Vist our N 1 Showrgom 10 mmutes fiom G W brdge
3 Tenafly Rd., Englewood, N.J. 07631
(201) 738 {at the monument)
Master Charge & VISA Accepted
Same day shipping en phone orders

ALUMA TOWERS

EXICELLENT FOR AMATEUR RADIC
HIGHEST QUALITY
ALUMINUM & STEEL

Over 36 types aluminum
and steel towers made—
specials designed and

60 Ft. Alum,

Crank-lp made—write for details | 40° Steel
Modsl 7-60-H Grank-Up
T Mode! SHD-40

% TELESCOPING
{CHANK LP)

W GUYED (sTACK-upy [
W TILT-OVER MODELS §

Easy to install. Low Prices. ‘
Crank-ups to 100 f1,

EXCELLENT TOWERS FOR
PERSONAE COMMUNICATIONS

SPECIAL

Four Seclion 50 Ft.
Van Mounted Crank-Up
Aluma Tower

ALUMA TOWER COMPANY
BOX 2806QST
! VERO BEACH, FLORIDA 32960 U.S.A.

WAEAT 180, WBEOTS 177, WDALIK 154, WAHKB 141
AB4S 139, WALSRD 119, AB4V 114, WAPEN 104, KaNLK
102, 'WA4OON 92, WaPJS B4, KLMW B1. NLCJJ 78,
WAEMN 57, KZ4A b2, WHACYN'B1, K4FTB 46, AG4R 2

24, N4B 9 KA4ODX 19 WL

WB4RGS 17, WD4AIE 14, WACUD 14, NBAL 13, wawxz

48 8. KAXE #. KGAAM 5 W4EHE 5 KalWw 5,
N4UE 5. fOct.) NB4L 40, KCAAM 5. iSapt) KE4AM 15,
SOUTH CAROLINA: SCM, Fichard McAbee, WEMTK —
SEG WDSHLZ, STM, WAANK. Asst SCM: WE4UDK,
NMs: WAODE WAASSS. Congrats to new upgrade
WHB4QHF, Spartanburg Giub paricipated In annual
Ghristmas parade, Silent Keys: WB4LUF & WE4SML,
they will be missed by all, tn this new year. | snlicit vour
support a};aln as you gave me in the last two .
Giherk-insitratiic: 5 SSBN 142171 76; Blue Afdge 2. Meter
Het 1089/56; GN 7041608, SCNTN 276/101; Lantaster
County 2 Meter Net 917, Western SC Emergency Net
145019, Newben& County ARES Net 7413 CNN 370/49;
Uine 6Meter SSBN 310 SC 2-Meter SSEN 3d/0; 8C
ARES Nat 231 (Oct) 170, Traftic: (Nov.) KAZN 479,

ANK 270, WAODE 239 WaN 1 9
WYNCL 79, K4Z8 75, K4FAX 39, WaMTK 33 WB4UDK 28

SYCI 21, AFAE 15 W4DRF 15, WASMIY
13, K4LYL) 12, KARVE 12, KAKEP 11, NAEE 5, Wi 4OLV 5,
pv&%v;és 5, WBANBK 4, WD4DOL 3, WBAGHF 2. [Cct)
VIRGINIA: SCM, Luck Hurder, WALSTO — SEG: N&AZI,
Chiet O0; Was(, Ggiﬁf OVE NACD.

& kHz  Time Sess. QNI OTC M\?r
YSBN 3947 B:.00 j: ] E20 I8y KY4K
YSN 3680 &30 30 378 185 WBAKSG
YN 3880 FHO 31 HE F49 WS

W4sUs
YLN 3947 1015 b IBE 140 WALYIL
YNTN 7260 Noan 3 2BY 100 WBAFTIK
EVERYONE stould circle May 9/10%n their calendars
and plan to attend the League plannlng meeting at the
Ramada Inn, Tyson's {ornér, Farfax. All ¢lubs should
send delegates, as matters that attect atl amateurs will
be discussed, debated, and decided upan! My personal
thanks to K4BKX for leaving the section trles (n such
super shape! And to all the active section members who
are continiing thewr etloris at making Virginia topnotch
my sincere appreciation. NALE is catching up on DX an
even some faading. NAOT continues ta be active in
MARS, the VN, and DX contests. KaJH is wsninE
iermany. Giuess what? K4BAV s moving the shac
downstairs to make roem for a new ham i the familyl
WAYVG ran 276 nverseas {:hone patches tor MAAS.
WAIVAL 15 working DX an 10 meters. The SVEN afialn
showed their valubzla public service warth by reporting
elaction returns as ithey have tor many years The Dolb{
tarmiiy has done it again — WH4PNY has made RP
again, but not o be outdone, her OM, WALEQW did
likewsse, migbile, and all rw at that! Congrats. The
Virginia Section Training Program i% in high gear now,
and the increaseng trathc proficiency of the trainees in-
dicates a greet degree of success. This program pro.
vides not only the me:({:erlenced opeératars a chance 1o
imgrove their eapabilities, but atse the uvld hands a
chance to review proceduizres that will enable the sechion
to tunction more 5rnomh%y. Anvone wishing to Tpar-
ticipate may contact WA4LS Ofnrcgmgletedemls. raf-
fic: anv.é WBAPNY 839, WALCTK 564, WALSTE) 484,
WAIK 448, WDAFTK 339, KIKNP 022, WALEQWIR 203
M4AZI 198, WB4FLT 159, K24K 150, kakDJ 144, kaJid
131, W3BBN 130, N4AF 113, W4SUS 111, WaNwM 167
WAYVG 103, WAAYIU 76, NAYD 74, KBAWT 68, WAALJ
65, K4IST B0, KY2K 59, WIATO 49 W3IBEQ 48, K4E] 43,
WBAZTJ 49, KBJH 37, KADHB 35, WAIOWE 35 ' WB4DGZ
33, KBAPW 29 KAMETG 23, WALKIT 22, WELRWY 71,
WALXB 20, wasvis 20 KA:}%I’EJPH, KAVIWK 19, WAOKN

W \

C 5, WAZWDT 4, WB4LAB 2, WAAWQG 2,
K4JRT 1. NAOT 1, 10ct.) KAKDY 121 NARF 114, N4NK 12,
AALCK 10, WAYE 3, WA4WQG 2, K4BAY 1.
WEST VIRGINIA: STM, Karl Thompson, KSKT — SEC:
KAOEW. STM: KDBG. NMs: KEMHRA KDSG WeBFZp
WDBLDY Fagetrawlle H. F. Feb. 15, at Ntl Grard Armory,
Contact WASYTM far details. Next Stata Radio Council
Mtg will be March 28 at Jackson’s Mill. Very nice
recognition dinner was held by Tripple Gtates ARC at
Wheehng on Dec, 9. VKAAFF has been visiting WV hams
hafore réturning home on Dec, 18 i

g

Net F'reg‘ Time(Zl  Ck-in

Helihilly 14290 1600 %y 193

Phone 2990 2300 Dy &25 54} 30
Phona(MD)3590 17060 Dy 2456 i 29
WVN 1567 2400 Dy 155 EE] 24
BlkDra 2885 0100 Tn 71 & &
Trafflo: KDBG 114, KUY B4, NBAJG 45 WDBDIN

: . i3
WAFZP 33 WICKY 28, WEJYX 27, WOBLOY 78 WDsEQ
ﬁ%J}SB?I 18, KABETY 12, WOBFMYE 12, WIDNG 8, WaJM T,

BOCKY MOUNTAIN DIVISION

COLORADO: SCM. Robert W. Poiper, K@D - SKC:
WEACD. ST WEIMCL. NM: KONV WOHE wiHxi
KBEZ WOPAIT. New Rocky Mountain Divisian Director 18
KEPGM and AGPX new wvica director. Lamar area
Iepeater now linked with 28i88 in Buelah acreording to
WOYGD, WHHE callm%ﬂ quits as HNN mqr. after 18 yra.
New mgr. 15 NBaXa, Qur sincergst thanks to WOHE far
his dedicated service, Six-mater net very active in
[enver zrea on 50 110 MHz. OVS WPETT reparts much
-2 propagation during the month. District 13 ARES was
actvated on Nov, 13 as gasaline leaked nto the fity
sewage system causing the evacuation ot 32 homes in
fhe area, 12 amateurs took part usllp\? the Northglenn
3181 machine. The 439.25/421.25 ATV rapeater will be
moving fo a higher location scon, Hew SEC will be
K3PUH beginning Jan, 1 with WQACD asseming the
SGM position. Nats: Columbine 26 sess, GNI 1089 QTG
76, Informals 250, ONF 1025, GIUN 30 sess, QN 220,
OTG 219, GNF 988, TWN 1) 36 seas. ONI 1442, QTC
102, Intgrmals 234, QNF 1160, Trait :}Nuv.} WSWYX
1961, NEIBOP 1835 WABHJZ 1210 K&J A4 W“?AIT
356, WOHXE 242, KBAZ 110, WoEJT 84, WOLLY 50, WARF
95, WENFW 68, KDOM 53, NABLU 45, WELAE 24, WPGW
3. [Oct) KBYZ 146, WATX J0.

NEW MEXICO: SCGM. Joa i. Knight, WSPDY - SEG:
WBALR. NMs: WBSNNG % KGSL, Southwest Naz [SWN

meets daily on 3583 kHz, at 1930 Iocal and handled 19

msgs with 224 stations in. New Mexico Roadrunner Nat
(NI\RHHN} meets daly an 3939 kHz at 1B00 local and
handled 178 msgs with 1240 siations in, New Maxico
Breakfast Club meets daily on 3940 kHz at 000 local,

Smus,
7]




- ciudes
i and workbook.

" pest from QST,

THE 1881 RADIO AMATEUR'S HAND-
BOOK The standard manua! of Amateur
Hadio Communications.

SOFT COVER GLOTHBOUND
$10.00 0.8, $16.75
%11.00 Canada $18.00
%12.50 elsewhere £18.00

TUNE IN THE WORLD WITH HAM RA-
DIO All the beginner nesds to know io
oabtain the Novice license. Package in-
text, code practice gassefte,
$7.90
ANTHOLOGY The
%4.00 US,

$4.50 Elsewhere

ARRL ANTENNA

ARRL ANTENNA BOOK Contains theo-

| wpin quickly!

vy and construction of all types of an-
tennas. £5.00 US, §5.50 Eisewhere
BASIC BOOK OF HAM RADIO An over-
view of the radio amateurs worid in lay-
man’s terms. £4.95
ARRL CODE KEIT Two 60 min, casseitas
g booklet to get you from 5 1o 13
£8.00
A GOURSE N RADIO FUNDAMEN-
TALS Classroom text and home study
oitide. $4.00 US, $4.50 Elsewhere
ARRL ELECTRONICS DATA BOOK re-
rerence guide of charts, fables, & cir-
suits. £4.00 US, $4.50 Elsewhere
M AND REPEATERS FOR THE RADIO
LMATEUR Complete manual of fm andg
rapeater operation and equipment de-
sign. $8.00 US, §5.50 Elsewhera

HINTS AND KINKS Contains over three
hundred practicai ideas for vour ham-
shack, %3.00 U8, $4.50 Elsewhera

GOLID STATE DESIGN FOR THE RA-
DIO AMATEUR Practical circuits and
theory. %£7.00 US, $8.00 Elsewhere

UNDERSTANDING AMATEUR RADIO
Written jor the beginner. Confains
 theory and how-to-bulld-it into,

$5.00 US, $5.50 Elsewhere

tJ
{1

L

WEEKEND PROJECTS FOR THE RA-
DIO AMATEUR Easy to bulld projects
from QST. Vol. 1 $3.00 US,
$3.50 Elsewhera
LICENSE MANUAL Complete text of
amateur reguiations, FCC exam syi-
iabus, ragio theory for Technician
through Extra. 34.00 U8,
$4.60 Elsewhere
AHRL OPERATING MANUAL Dsfinitive
source of good operating practices ap-
plied to over a dozen most popular
Amateur Radio activities.
$5.00 U5, $5.50 Elsewhere
Q&A BOOKS Give sample questions
and answer to FCC amateur exams.

NOVICE $2.00 US, $2.50 Elsewhers
TECH. & GENERAL B2.50 US,
$3.00 Eisewhere
ADV. & EXTRA £3.00 US,
$3.50 Elsawhers

RADIC FREQUENCY {NTERFERENCE
Solutions io a reai problem that faces
cvery radio amatedir, $3.00 US,
$3.50 Eisewhere
REPEATER DIRECTORY {979 edition.
listing of U.&_ and Canadlan repeaters.
$1.00 US, $1.50 Elsewhere
SINGLE SIDEBAND FOR THE RADIO
AMATEUR A compilation of the best
%.5.b. articles from Q57 54,00 US,
$4.50 Elsewhere
§OLID STATE BABICE Designed to
clear away all the mystery that sur-
rounds. semiconductor devices.
%5.00 US, £5.50 Elsewhera

THE ABRL FLAG

1 2y 2 cloth tiag %15.00
.1 % s 5 cloth tlag H21.00
i) License Plate $5.00
[1 Cloth Patch 5500
BINDERS

{1 6% » 9% (US and Canadaonly)  $6.00
8% x 11{US and Canadaonly)  §7.00

1 L/IC/F GALCULATOR Slidew:in u—pe

for problems on inductarn...
{ance and frequency

DECALS

W
[

Amateur Radic Emergency Service
2/%0.50

Amateur Radic Emergerncy Service
5/$1.00

Member or Lite Member, each #0.25

CLOTH PATCHES (washablie)

71 Amateur Radio Emergency Service
3i% inch diameter £2.50
1 2" League Diamond 51.00
1 &" Leagus Diamond 52.00
17 Life Membership chevron for 3" League
Diamond Patch #1.00
[71 Life Membership chavron for 5" League
Oiamond Patch $1.26
i i Rubber Stamp %2.00
MEMBERSHIP PINS
{1 Membership $2.00
1 ieague Official _____ . _ $2.00
Title
i1 Repiacement for Life Members  $2.00

i

LIFE MEMBERSHIP FLAQUE {for re-
placement-&llow 8 wks. delivery) $25.00

£OG BOOKS

[

]
|

B4 = 11 Spiral Temporarily
Qut of Print
MiniLog4 x 8 $.75U5 $1.00 Elsewhere
3-hole Loose i.eaf 86 8% x 11 sheets

$3.00

MAPS

i

Us Call Area: Full color showing call
arpas, ARRL division/sactioh houndar-
i&g and time zones $3.00
World Map, 1880 edition Great Gircie
map with couniry prefix list, (TU re-
gion boundaries, time zones and much

nmore 54.50

1 MESSAGE DELIVERY CARDS
10 for $0.30

1 RADIOGRAM PADS 70 sheets  50.75
SMITH CGHARTS®
1 Btandard {set of 5 sheets) £1.00
1 Expanded {set of 5 sheets) %1.00
LI ANTENNA PATTERN WORKSHEETS

100 8% x11 sheets $3.00
MEMBER'S STATIONERY
100 8% x 11 shesis 53.00

SRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. PLEASE ALLOW 3-4 WEEKS FOR DELIVERY.

Ship postpaid to:

NAME_

PAYMENT MUST BEIN U.S. FUNDS

CALL

STREET

GITY

STATE/PROV.

ZIP/PC

Tatal Enclosed (or charge to MC, VISA or Chargex}

YISA or Chargex No.

fastercard

Bank No. __

Expires
Expires

Have you iully compieted your order form? Is your check signed or charge number indicated?
THE AMERICAN RADIO RELAY LEAGUE

225 MAIN BT., NEWINGTON, CT 06111

N At ) e ) ey Of
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-EERTIFIED COMMUNICATIONS - THE HAM SHACK
e ==/ BETTER DEAL FOR YOU! '
Integrated markatin; brings you cushcralt, HUSTLERD,

and  tanenfintennas cdaals you can‘t afford to pass!

1 Largest antenna stock in the midwest |

gl TE ha Shack

1791
Custom Conversions.. .aver 150 models IC-228 Scannersby AK -
Typically oo s e ¥50 e pvememm— Annopn

Custam Design OSL'sl -
‘;l:‘:‘EIICI:NQ)(.NQ 600 MHz counter Ternpo [ \@i

2 maeter Crystals . . s .75 )
Unadilln, Slinky, Copperweld, Coax IC's Emuscuie
. See you x: Cleveland, Mensdiald, LaPorte and Davenport
" We'e growing...Jooking for mare ways to serve you.

Visit with us by phona, mail, or at more than 50 hamiests svery year!
VISA - MASTER CHARGE

CERTIFIED CQMMUNICATTON.S . THEHAM SHACK
J £ 4. Bew 8133 (rend Rapids, M 13508
£ 183615811976

: ‘ [ ]
at an Unreal Price!
Southeastern headquarters for YAESU equipment
and the complete line of accessories featuring our
own professional service for everything we sell.
Call us about the all new FRG 7700 general
coverage receiver and the FT QI ZD transceiver
with new WARC bands. '

call toll free for best price
1800251 0264 Speciat of the Month

YUSH B

:L l .'; 5 1 ff C. ’ H‘J r.
EI.EcTHﬂ"[cs’ INC. | 1315 Bluff City Hwy

| AFFORDABLE CW KEYBOARD

Rt

Transmiis perfect Morse Code = Buift-in 18
character buffer » Internal speaker and side-
tone + Reed relay output eliminates keving
problems » All solid state circuits and sockets
tor rellability * Speed range 5—45 WPM » Parfect

M
*

e . J companion to our MORSE-A-WORD CW code
reader.

MORSE-A-KEYER KIT, model MAK-K, Complete kit of parts & manual . . ... $159.95

MORSE-A-KEYER, model MAK-F, Factory wired & tested ., . . . e e e, $205.00

= MORSE.-A-KEYER ESSENTIAL PARTS KIT, model EPK-K, . .., ... .. ... $ 5985

I (Essential parts kit for home-brewers consists of pc board, board paris and manual,

You supply ASCH  keyboard, cabinet, power supply & riscellanesus parts.)

" Send check or money order, Use your VISA or MasterCard, Add $5.00 shipping and
] handling tor Continental 1).5. Wisconsin rvesidents add 4% Wisconsin State Sales Tax.

. %MW Corporation Telephone: {414} 241.8144
i Post Office Box 513Q, Thiensville, Wisconsin 53092
A gy Ewm g TS W ) e g s g mmm p mmm oy R f M  EEm y EEE § o B

126 pPpST= 2 o

handled 71 msgs with 794 checkins. Yucca 2Mtr Net
hiandled 29 with 751 checking, Caravan Glub ARG Swap
Net 147 65106 reports good swaps at 7:30 P.M., 1st
Sunday of evez month. Sacorro, Los Alamos, and ABQ
report several SAR missians. WHUR dolnﬁ‘aood 1ob as
(0. Banta Fe, Caravan Club and ABQ ARG’ plan bi?
Ghnstmas gpartles'. Trathic: WolIH 282 WHDAD UK
KARDDW 195, WEENI 187, W5JOV 165, NSNG 140, KG5L
B7. WASMIY 40, KB5LI 12
UTAH; SCM. Aovee Henningson, KFQEG -« ST
WrOGK. KTQED, STM, enjoved a visit wrth the Odgen
ARL on the 17th of Nov. It was a gyood meeting and a
%reat chance o meet & bunch ol the hams from the
dgen area. K/WG, the EC for Washington County,
1eports A Simulated Emergency Tast was donductad hy
the Dixie ARC members of ARES on Nov, 3rd in coor-
dination with the Dixie Medical Center, the 5t. George
Police Dept and the Dixie Collegs Schoal at Norsng,
KJEDU WHINJE WBISMI KYWG W7ISK NYBUS 1ok
part In the test. The simulated arcratt crash was e-
=igned by the Dixie Medical Genter and the Dixia Gol-
lege School of Mursing, The emergency setvices of tha
county, including the hospital, the palice paramedical
services and the ARES maembers were not advised'in ad-
«ance. The regponse by all concerned was immediate
and ettective, Traflic: KYHLHA 239, WAZKHE 97 WATMEL
¥7, WIOGK 40, WAZJRC 28, WYHOD 25,
WYOMING: SCM, Chester G, Stanwaity, WTISDA — A
group of the Big Horn Basin amateurs s working on a
project to put a'tapeater Upan the Big Hern mouhtains
eust of Lovell The Cedar Mauntain ARG is going to
opserate their Christmas messagecnrugram again this
year. WHBYPOFK s new General in Chevenne, WEINHR
reparts the Wyvoming Cowhov Net held 20 sessions with
547 QNI and 23 OTC. WAQPF ) reports the Jackalope det
held 24 sessions with 298 QNI and 2 OTC, Tratfic:
WHBYNHK 170, WAZGYQ 146, K7TVWA 84,

SOUTHEASTERN DIVISION

ALABAMA: SCM. James M. Bonner, K4UMD — Nov 11th
Vaterans Dzy Parade In B'ham had 12 hams par-
1icjpatt?g: NADAK N4DMA KCALYV WAIWYA KB4IX
WB4ZAG N4AHN KUC4HTG KadiMI K4IR WB4CXD
WAJANP. Yulcan Fun held B'ham Mov. 23rd, 219 people,
hams cavered timing, helped ofitzials, 15 local hams
covered the event via2-mirs, K4HJM rexons the CLARA
turnished radic communications ior Annistan, Al an-
nwal Christmas Parade, 180 units wers mvoived, New ol-
itcers of Chattahooce Valley ARC: KALPZY, pies;
KALBKD, vice pres.; WADGN, sacy,; WALCZY, treas.
BARC held annual Christmas Ean on Dac. 1Bth; Twin
Base ARG held theirs en Liec. 5th. HARC party, on Dac.
4th. Ali the clubs raported a good tima had by ali. TBARG
Alsn operated on ~m1rsmrla%_|ng Santa ior shut-ing in
local nursing home by WBATK and WEB4LIAY. Enter.
prise ARG holding Novice classes, K4HKR rloing the
teaching Ala runring 100% into Gulf Goast Naf sta.
tigns: N4AZO KA4EEE KBAGA RAdGIA KAdlBl KBAKS
RAdNSY WD40D0 WALUSE and W4VDL. CAND raports
218 mess,. J0 seds. Ala 100% i (DRENS by WACKS.
AENM Nef QNI 2667, OMG 206 in 35 sess, AENM new
Ne! Manager 1= KA4PIZ, congrats. The net thanks
N-_!_AWW,IJJasf AENM manager, for 4 job wall done,
AEND; QNI 174, 96 mesu;a&es AENH, six mtrs net, QNS
58 in 9 sess,, llaison was WB4AEK] W4IBLU, 5EC, needs
more ECs and DEGs, Jf vour C.hé’t_ioas not have an EG,
then you can help, so let your SEC or SGM hear rom
vt Trattic: (Nov.) WALIDE 1022 WACKS 260, WALPIZ
A7, KAAQZ 66, WAIBL J6, WALZP? 30. AAAS 27, K4LUMD
23, KAHSX 18, WD4ADH] 12, WA4JPK {1 KGAGH &i
WBAEK.] ¥ K4HJIM 6, KA4NXG 6, WBSTVY & (Oct)
WAALZPZ 29, WB4EKY 3,

GEORGIA: SCM, Edcly Kosabuchi, K4INL — ASCMISES-
m:w—llc. ASEC: WALPUP, M WAWXA, Chigl OBS:

4HIA
Net F’reg. TlmgSESE Mgr
GCN 396 U700 Dy 0300 Sy WAHON
G5N 3595 1900 A 200 Ty WHPIM
3TN 3718 1815 MWF WALZBR
GSEBN 975 1830 Dy WHAZVX
BRES 3978 1700 Sy {4HGH
SA TR 7243 1200 Dy WaGH
GEAN (RTTY) 3620 2030 Fri WA4ZHC

r
nce anain we have NMs for all section nets, Thx to all
for the FB support. If any af vou hear ot a Silent K.aé
please torward into to me ASAR. New Central GA AH
officers: WA4HON, pres.; WD4GDY, vice pres.; N4AMJ
secyftreas.: N4BHB, prog.fchmn. Atford Memonal H
repofts another successiul Famvention & new leader.
ship witl be: WANEB, pres.; KEZYK, vice pres.: WAJPUW,
secy.; WD4KDT, treas. MATS & Atlanta arma hams
recéivad letlars of cummendation trom_Senator Sam
Nunn and FCG Chairman Charles . Ferris tor out
ritandu;? ob of commuznications during July dth running
wwant, K4VHG is making great pru%{'ess with ARES pro-
gram & trx all 1or conperation. WA4ZHC has a real
“Green Kevs'' net going on GERN, Won't you check in
on Fri. evenings. OBSs doing tine wn disserninating
hulleling. Southeastern DX Glub continues to have ting
programs and encourages DXers to join. WB4ZNH &
WNIFVY hack trom Uganda with terribic war sicries.
WAYWPF stidl with us after 3 kv jolt & sending him 1o the
hospital. Harris County ARG reports following leader-
ship_for 1981, WD4MJIV, pres.; WD4BDU, vice pres.
N4AZV. secy.; KAMCEK, treas, The annual Golumbus
Hamlast kicks ot the 1981 tour with the same $rie an
March 2Bith & 29th, Please get your activity teports in to
ine so that | can have them by the 6th of each month. |
have a 7th o! the month deadline lar my reparts. Ses you
on the nots. Trattic: WABNAZIS 265, WAWXA 205 W4PIM
183 K4EV 73, NAUTZ 85, WBALEM 54. WBANTW 48
EALATM 44, WACMX 30, WAGH 30 K4JML 25 WaHON
23, KAGPBD 22, WK1 20, KABAE 18, KAVHC 17, WB4RUJ
7. WALGPY 1.

NOATHERN FLORIDA: SCM, Billy Willlams, N4UF —
BEC: WAZGIN, STM: M4WA, Beginning Jan. 1 the SCMs
of N & 5 Fla. will offer a Cerlihicate of Ment to stations
performin outstandmg&:ubllc sernca. Ses Fla Skip jor
defails, WAZGIN WBIEKM WDAMF) WBATRZ pravided
communications for Escambia Search & Hesaue durin

seargh tor [ost boaters. NADLL upgraded 1o Extra

#AJRLY and KAIROW new Novices WB4QBE active in
fone S8 from K7TBT. SHARC had satellite station
presentation at meeting and now has 3rd Mon of the
month 28 maeeting night. KA4GEP now Advanced,
AAdUS has 250 sticker jor his DXCG. TARS handlad
communicatinons for Margh of Dimes Bike-a-Thon.
KDBGHK now KL40D and alsn AEG for Jax Beachas work-
ing with WAJNKA. KAJRDO & KA4OOQ now Techni
cians, KA4NKA, KAJADO & KA4OQQ now Techniclans,
K44MLQ is General. QARG ptanning 78 slate of pro-
%rarns for AHHL National Convention March 13-15 af
Sheraton Twin Towers, K4JRY in-charge of forums andg
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CTRONIC MAILBOX FOR RTTY

DELETEF
DIR
ENDFILE
EXIT
EILEHELP
HELP

& & & & ¢ & @ @

MSO-3100
Message Storage

Option for
DS31005595.00

"The 0831 00 Super Terminal is now eve

KY20N
KY20FF
PRINTON
FRINTOFF
2BF
BEADF

Lugano « Radlo Shack, Lid.. London NW6 3AY



2789Q MILBURN AVE,

ted §5.00 for orders under $32.00, Qut of U.5.A. add 15% shi

RF TRANSISTORS TOPE et o
WATTS MH: VOLTAGE CASE GAIN PRICE WATTS MHz VOLTAGE CASE GAIN FPRICE . lsai:;?e!cug;r’e;a t'::sasnh Memorles
INIBTE 1% WO 135 TOM 12.35 MRFL? 4 175 424 TR i 2.58
NS 3 400 28 TS 44 .50 MRF? W 60 e [ECE0 Y .50 AGGUKEYEH * n'”,{:,‘,’.':,“;‘};‘,”uﬁ”:: 2%1:;:‘?‘ Work
INISE 2h 5o TO® 10 1.40 MRF245 80 518 160l 64 2250
b T o0 28 O 0 125 MRFM7 35 75 115 3601 7A e KIT
N 7% 136 TR et 2.0 MRF449 n s ni0r W2 9,50
N7 ¥l IY] 0% 10 1,3% MREd9A 30 40 s id5A08 12 10.% Revised version of the Accukeyer tesfursd in lhe ARRL
2N4iz3 e w30 78 TOM 10 178 MRF40 w0 I 500 N .78 Handbook, Has more legical 1C Layout and ON Board
N4 3 1000 23 TONY 50 745 MRF450A 50 3 146 145009 0T 11.78 sicdetene Oscillator, Encludes PC Board, TTL ICs, 555 Timer,
NG 1 mo 28 TN2¢ 50 10.55 MRF43 40 » s ETL S T] 1895 i€ Snckets, Switch, Speaker, Transistors, capacitors and
M443] 5 w0) 48 TN 50 1450 MRF4IA 60 0 s d5AI0 13 16.95 reslstors. Requires 5 VDL $21 95
INSIP ATV B0 LW 250 MRF#5¢ &0 0w -1 12 .40 .
INSs&d1 T ki MI71 B4 5,40 MRFAS4A  8) 0 125 145410 12 24.40 .
INSEdT 178 28 M7 &7 10,45 MRE455 &0 30 1S .07 13 15,25 Use aur PS5 Pawar supply &it o power keyer & Memery,
IN5843  # 176 3% MTI2 78 1435 MRE455A & W WE 145a% 13 13,35 only $8.95
NS5 d 00 128 MW B0 1.7s MRFASE me 0 2 2011 12 .60
zmseu 10 500 12,5 MT9 10 1290 ﬁgg? 4 . 12.5 ASET@ 10 245
ZN5588 i iz BTN 82 75 501 000 EELE TR .95
INSERG 10 WS 1 1ATTR 5.9 ¥.80 SDIOI34 4 7oA 14.50 N EW!
2Nas 28 5108 MT72 44 11.50 SDWOTO-5  lg¢ 175 7 2475 " 1024 BIT MEMORY KIT|
s LS 751 TOW 12 745 S0noT4 50 W 12s SM04LFL 17 21.15 » EXPANDABLE TO 40%5 B1T%
IN594S 4 S0 125 Mise & 10.75 501078 mm i 128 sdLEL 13 14.00 « Same size PC Board as Accukeyer
AN546 1D 50125 MT$0 & 12.50 SDriogs EEE T R T ¥ S04LEL & s » Suppiied wilth one 2102 Memoery Chip l
Qﬁﬁ:u ¢ 175 125 Mm iz 690 gglom 44 ':;0 125 ‘6004_:_.[1;[6 ] 715 » Room on the board for thres more
INGOBY 15 175123 M 3 975 7 4 5 12S 1] 2.55
JNd082 7% 75 12 h M2 81 1095 SOt [N B ) MTTZ 10 825 : kga[;slggli:'t?:r’rgrwgmmm
2NsOEY 3 Vs 125 MTIE 57 2 S0158 12 0 T2 MTse 53 1240 « Requires § valts BC
NGB & i75 i3 72 45 143 | soemz W@ im0 s M2 % .60 sz'l 95
2:4094 4 1S WMLFL 12 &.95 stzee 50 0 s Aggé 0 1490 INCLUDES PC BOARD AND PARTS L
NP5 IS 78 iLs WALFL 6.3 9.95 5E1288 50 0 128 500 io 19.35
Ws9s 30 s 14  WeALFL x¥  rzes | stis B W 128 WMLEL % 10 MEMORY EXPANSION KIT
F ] 75 124 WOALFL 48 2495 SD14sT 50 0125 sdlLFL 5 18.10 includes four position switch, Knoh, sockats, 3-2102's and
fesistors
BF%%@E?RWAVE TWO METER TELESCOPING $5.00
WHIP ANTENNA
158HZ 2208 with BNC rnale 5895 angle whip with ADJUSTABLE POWER SUPPLY KITS
BNC male $9.50. Also available with PL 515 Votts 500 MA Model PSS, ... 0vevvr oo, ... . 38895
12cor 24 HOUR 9, 1220 Volts 500 MA Model PSIZ. .. ... vie..- $BO5
DIGITAL CLOCK KIT MODEL 951 ADAPTER $295
ises 0.5 Display LED 5314 Clock Chip &40 MHz Prescaler Kit. Includes PC Board, Diodes,
Ernere feature for accurate set, fits cur UG55t) BNC male to VHF temale. Hesistors, Capacitors, 13C90 & Instructions. . .. . $20 Q5
standard cabinet CnlY $19.95
CLOCK CABINETS MODEL FC63ADAPTER,, ., SEVEN DIGIT PORTABLE
Woodgrain o black leather  ea. $4.95 [_F.Male fa VHF J< FREQUENCY COLNTERKIT
CRYSTAL TIME BASE KIT 0V-12 CROW BAR 55 My @ IMHz 8 12 Mv @ 138 MHz, Reads fypically fo 348
Includes FC Board Crystal, ail parts and Overvoitage Protection Clrcuit MHz Requires 5VDC, uses 4 AA NiCads, has Charger input.
instructions [3 rvo .'rg.“ rateciion Circuil. Accuracy + 0.0002%. Gale limes switchable 1or .i seconds.
- riggers App. Board measures 2.7/8" x &7, Basy o assemble (case &
WE ALSQ STOCK ICS DIODES TRAN- lsinvelts  $8.95 ga!iega "f_.f rqlu?ed.)'iUm .1 gaigulator type readout. PC
SISTORS, SEND FIRST CLASS STAMP card, par instructions. ... . .. s Ol
FOR NEW 14 PAGE CATALOS, stoguolts  $9.95 ¥ 549.95

BALDWIN,
516-378-4555

ing and certified check or mon

N.Y. 11510

order drawn on U.% A, hank,

SCANNERS:

IC2AT OWNERS ALSO
KENWOOD TR7400A, TR7600,
& TR7625,

TEMPO ({S-1, S-1A, 8-2, §-5),
KDK 2015R, KDK 2016A,
ICOM IC22S,
MIDLAND 13-510, 13-513,
CLEGG FM-28, COMTRONIX,
YAESU FT227R

« AED oontinues to expand its line of quality
SCAnNers.

s All of AED's scanners are custom designed to
instali completely inside of their respective rigs.
« |nstallation is simple. Unlike other competi-
tive products all AED scanners are designed so
that it is totally unnecessary to cut any wires
mside vour rig during instaliation.

+ All P.C.B.s are silk-screened and tin plated tor
easier and more etfective soldering.

» The kit comes complete with all parts and a

Jetailed instruction manval including sche-

matics, HF RO AED MK E DEMODULATED FM
» In the scanner OFF imode the rig operates s wpor [ o BPVERTER . T
normatly. In the scanner ON meode the scanner L1 [ B '-—'-(\)
locks on an obccupied frequency, pauses for a ! TOANE R

preset time (abeut % sec.) and then resumes
scanning (except 228).

« The freguency being scanned is displayed on
the digital readou! (except 225 IC2ZAT and
Tempol,

» This gives you the ahility to savesdrep all over
the band without Jifting a finger, When you hear
something interesting, you $ip the switch to the
LOCK mode and the rig is ready to transmit,

SUPER SPECIAL KIT PRICE, REG. $39.95 - SPECIAL NOW $34.95
(TEMPQ 8 IC2AT PREASSEMBLED ONLY)
PREASSEMBLED, REG. $59.95 - SPECIAL NOW $49.95

The AED FM ADAPTER is now available
= The AED adapter converts existing HF tran- r

10 METER FM

—WHE NEW FRONTIER

steivers fo transmit on 10 meter FM.

» Touse the adapter vou are required fo bave an
HMF S5B transceiver and a 2 M FM transcetver or
receiver.

« The AED kit consists of 2 P.C. boards. Both
boards are designed to fit entirely inside your HF
rig. {Each board measures 19 x 2.}

= fine board serves as the modulator which FM’s
wpur existing HF transcetver's VFO.

« The secand board (s & receiver adapter which
converts your HF transceivers LF. fo a 2M

tree 10M FM on your 2M transceiver.

+ This modification can be disabled with the
on-off switch supplied with the kitf.

» The kit comes complete with all parts and a
detailed instruction manwal (erystal not in-
cludad).

frequency. This will allow you to receive noise i

WECEVE

| recaLlamaTE

LINE OF HF RIR
AIvEL)

ABMSTARLF N
4 DEHATION

AEDFM
MOQULATON WITH I

Send 10¢ for our latest catafog. Write or

750 LUCERNE RD., SUITE 120 DEPT. B
MONTREAL, QUEBEC, CANADA H3R 2H&
’ TEL. 514-737-7293

INCLUDE $1.50 FOR
POSTAGE AND
HANDLING PER ITEM

\\é?\qu CB standard
@ % * 2metet
() \e\ + Scanners
'\ « Amateur Bands
= General Communication
» industry
» Marine VHF
= Micro processor crystals

phone for more details,

Ft. Myers, Florida 33906
all phones (813) 936-2397

40

mMmrT



CALL TOLL FREE

16 Channels

30-84 MHZ

140-180 MHZ

410-514 MHZ

Digital Clock

Date Dispiay

1oV, ACor 12216 V.DC
t Year Warranty

Seek Rate: Fast 10ch/sec

BRIGHT GRFEN 9 DIGIT
FREQUENCY DISPLAY

Ext. Antenna Jack
Ext. Speaker Jack
Large Top Mounted Speaker
Mobile Mounting Bracket
Scan Rate: Fast B chisec
Slow 4 chisec
Scan delay time variable 0-4 sec,

Slow 5 chysec

Now vou can see why it is our hest selling scanner at only $199.95
HURRY 1 Supply is limited.

Kenwood TR-7800

15 muiti-function memaory channels
Extended frequency coverage 143,900-148.995 mhz
Front panel keyhoard and internal battery
hackup for all memories
Priorty alert
Auto scan and up/down rmanual scan
Digital readout of hoth transmit and
receive frequency

Yaesu FT 207R

800 channels across 144-148 mhz
Lp/down scan feature
4 memories plus priority channel
Keyboard entry of frequencies

| i : — RF output 2,5w or 200 mw

Panasonic RF-4900 Sew®:. Call for Special Price
.; on sale this month. - Today!
, List $549.95 Kenwood TS-5620SE
Sale price this month Cents-ability in a quality HF Transceiver
$369.95 Features: Coverage 160-10 meters
- CW wide-narrow switch
RIT control
Eight-pole crystal filter

HELLO WORLD!...You get it all with the ICOM 720!!!

All 9 bands and solid state .

Digitally synthesized tuning

Two VFQ's

RF Speech Processor

General Coverage Receiver 0.1 to 30 mhz S
AM, CW, SSB, and RTTY modes C

We Export

PRICES SUBJECT TO CHANGE AND AVAILABILITY

Commmunications Center

1840 “O” STREET LINCOLN, NEBRASKA 68508 Musfe;‘Card
In Nebraska Call 402/476-7331 :
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MARK 3
$205
® 144148 MHz
# 12 channeis—crystal controlled
= 15 watts
¢ Special modifications for CAP &
MARS available

Phone 1 (800) 233-0250 (In PA{717) 299-7221) today o place your order or to request
a detailed brachure describing these transceivers and related power supplies, anten-
has, amplifiers and other accessories.

*Special quantity pricing is available on the MARK 3 and FM-76 transceivers. Get

EM-88
$279

¢ 143-148 MHz
® 25 watt (variable)
e 25 uv receiver

¢ Provisions for non-standard offsets

(MARS, CAP etc.)
® 1 year warranty

your group together and call for a quote on your requirements.

$3$5STSBSBSFFHFIFHFSFHISFEFTFEFEFFSFEFSFEFTFEFTSFSISFSIETTFEFEISSESFE5S

Accu-Memory 1l

# Eight Message Memory Keyer
& 6 Digit -— 24 Hour Clock
® Digital Speed Readout

® One Yvear Limited Warranty -

¢{Parts and Labor)

The Accu-Memory [l is an improved vergon of the original
Accu-Memory as described in the ARRL Handbook and now

in use by thousands of amateurs. These imptovements were

made by the designer, WB4VVE, based on requests from

NX%ers and contest vsers for additional capabilitiesand for

an assembled version. Features such as large computer grade "
pushbuttons, not small round ones, ond easy memory loading
allow the memory to be ised and not fought with during contests.

An all metal case, 4x5x13 inches, was designed for mintimuem frontal
arez and maximusm EMI protection. Plug-in main boards with socketed
1("s and LEIY's assure easy maintenance. No expensive custom IC's are
used. Compare these features and those listed below und you will see why

wour friends are using A ccu-Memories!

® lambic Opemtion

® Dot and Dash Memories

® Aatomatic Character Space

@ Self Comlgleting Characters

® Dot and Dash Insertion

® Messages May Be Combined
fup to full 8 message length)

® Keyed Clock
(messages may b loaded one
word at a time}

& Message Number and Bit Display

@ Tune Switch

Price....... $229.00
Assembled and tested

Tarms:. Money erder or bank check. Personal
checks require Threa weeks clearance. Florida
rasidents add 4% sales tax. U. &, funds anly,
Shipping prepaid in the U. &,

@ B-512 Bit Messapes
{4094 bit fotal)
@ 24 Hour Clock With Crystai Backup
@ Digital Speed Readout
® improved Tone Osallator
{no clicks or thumps}
@ Positive and Negative Keying
# Qone Hour Battery Back-w
Fur Memories und Clo
® Provisions Provided for Remote
(remote available soon)
@ Memory Stop with Paddle

Send for Brochure!

AccuCircuits, Inc.
P.O. Box 13287
Orlando. Fla. 32859

305-851-4153

PER VALUES
FROM
CLEGG.

FM-76
$195

* 220-225 MHz
¢ 12 channels—crystal controlled
* 10 walls
« i you're not on 220, now is the time to
try it with an FM-78

Commumecations Corp

1911 Old Homestead Lane
Greentield Industrial Park East
Lancaster, PA 17601

| CUSHCRAFT SPEGIALISTS

32.19 144-146MHz 19 Element Antenna , . . - . $ &4.08
32.5K Stack, Harness & P.D, 2 Baomers .. .. J0.00
A3 14,21, 28MHZ 3 Element Antenna ... . . 15679
ATB-24 14, 21, 28MHI 4 Element Bearn . . .. 199.95
AJ 14,21, 28 MHz Trapped Vertical . . . .. .. 3672
Ad 14, 21, 28MHz Trapped Vertical, ., .. ... 25.49
85 1421, BMHIRINGo . ... 0 v e o e 200.44
40-4CD 14MHMZ £ Elem. Skywalker Beam , , 213.8]
M3CD 14AMH I3 Elem. Al4.3 Skywalker ., .. 146.028
15-4C0 21MHz 4 Elermn. A21-4 Skywalker ., .., 8684
15.3CD 21MHZ 3 Elem, A21.3 Skywalker ... . 73.47
10-4CD 28 MHZ 4 Elem, A28.4 Shywalker .. .. &.79

10.3CD BMHI 3 Elem, 5283 Skywalker . .. 542
AMS. 147 144 148MHZ Stainless Magnet Mt . .
ATS-147 148-148MH2 Stainiess Trunk M. . . .
Al47-4 144.148MHZ 4 Elem. FM Antenna .. ..
A7147-11 146- 148MH T 11 Elem. FM Antenna . .
A147.20T 144 & 147MHZ 20 Elem. FM Ant. ..
A2720.7 220-225MHz 7 Elem_ FM Antenna . . ..
A1 220.285MHz 11 Elem, FM Antenna . .
£449.11 449MHZ 11 Element FM Antenna . . .
AR-2 135170MHIRIngs FM Antenna . . . ..
ARX-28 135-170MHz Ringo Ranger FM Ant, |
A14T SK Stacking Kit for two AT .. ... .
A14T-MB Twist Mounting Boom & Bracket , |
A144.10T 145MHZ 10 Elem. Twist Antenna ... 36.72
A744-207 145 MHz 20 Elem. Twist Antenna ., 50.10

FEEERERSEEEY
ez IcaBRESS

ASD.3 50MHZ 3 Elem. vHF/UHF Beam . ... 3472
AS0-5 30MHI 5 Elem, VHF /UHF Beam . ... 50,10
A5D-6 50 MHZ & Elem VHF/UHF Beam . . _ .79

AL4d.11 144MHZ 11 Elem. VHF-LIHF Beam . 10.10
DX.120 144 MHz 20 Elem. Colinear DX Array . 45.4)
DX-1BN 1:1 DX Array Bafun for 144MHzZ. .. 12,466
DX.28N 1:1 DX Array Salun for 100MH2 .. 12.46
DX 48N 1:1 DX Array Balun for 44DMHI . . 12,44

ALLIANCE HDTIRQTOR ... .von. . ... 92,38

CALL FOR QUOTES ON OTHER
RELATED PRODUCTS FOB SAN ANTONIO
Amateur Equipment,
Accessories &
Antennas. No
Service Charge for
COD, Expart
Anywhere,
Amateur &
Commercial
! C Repair Service
1317 Vance Jackson Rd. San Antonio, TX 78213
800-531-5405 1512} 734-7793 (TX)




reparts both days booked sold. It promises to be an
event we will all remember for a long time. WAWHK ac-
tive as DVS. WD4OCN presented program at HCARA
wieatinigr in Brooksville on Disaster Preparedness. There
WWHITAD repeaier %e\\‘mg N anienna SYysiem, KAARYD
WA4OEM & WARUIC 'active in this proiect. K4EAB
donated tower to the effort, NEBKL now KEBQK, GCARG
getting new repeater site. SSRC happy with FB FD
showing. K4GSO club station active trom Oscala Court-
house.  GARS and WD4ASW goi nice writeup in
"Gatnesville Sun.” Officers for NOFARS are N4BZH,
press WDAPFN, vice pres., WDIRKF, secy., KAAEYC,
treas,; WBAREL, act, m}?r.‘ WDA4ETG N4UF. dir. LMARA
officers are: WDMAKL KWV KA4ASI

KCAMM 94, WBAFJY 85 WB4TZR 84, NABZH 62, N4BBY
BV, WARSP T4, WHMGD T KEaU 85 NAAXM 58,
WB4ADL 47, N4UF 45, WH4DTS 33, WA4STZ 33
WB4AQRE 24, 10ct.) WBARY 44
SOUTHERN FLORIDA: SCM, Woodrow Huyddleston,
K48CL — Asst SGM:; WAKGU SEC: AA4W.. STM: K4TH.
WERCA reports Sunrise Emergency Amateur Radjo Ser-
wnice activated Clot 31 at request of Police Ghiet for
Halloween activilies. Stabons invoived were WAROA
W2MXG WBZBEC WD4AFOK WHITRY AA4EE WA4MJI
WD4BWE and WD4FCZ on the Motorela ARG repeater
14179 W4AB, Broward ARC, had radio exhibit at Broward
Caunty Fair Nov. 20-30. On Nov. 4, W4ROA showed tilm
“New World of Amateur Hadlo” to elementary school
group and demonstrated 2-meter communications. We
were greverd to lears that N4KB sulfered Joss of a
dacghier kitled in an avto accident in October. As we
writer this we hear by nur 2-meter net that KBPXM is not
sxpected 1o live more than 10 days due to ruptured
manphagus aftes radiation tieaiment for capcer. Our
neartielt sympathy goes out to KABGOZ, his XYL, They
have hoth been very active and highly respected
members af the 51, Pete ARG, Also bad news this week
W4TAS of Bradenton is 2 Silent Key. He was a jeal “old
timer”, very active and hi hl}( respected s well as
trustee nf fhe Bradenton 22i82 repeater. NdXR reports
he 3 going to Haiti tirst 2 weeks w Dacember on one of
his regular monthly visits and will activate HH2VP trom
whende he has already waorked over 20,000 stations and
140 countries, WaJM wants to hear from hams n
Lakeland area interasted In foining  Jocal QCWA
hapter, WIVR says he is overloadsa with visitors while
W3CUL indicates the annuat Ghicken Plucking contest
and Home Shows heiped swell hes fraffic total 1o 3337,
WA4GPL took part in the Simulated Emergency Test con-
ducted hy Bay Pines Vetarans Administration Hospital.
O i3 A winter resident of Fort Myers area
Giearwater ARS had their Christmas dinner party Dec,
5th. %1, Peter ARG had “annual meeting” Dac 5th and
eiacted ofticers for 1981; WID4COL, pres.; WALIIT, vice
?ms_: NAAPZ, sacy. WAVIP, treas. Congrats all
Artropolitan Hptr Assn is, havlng Christmas dinner party
Dec 12th while St. Pete ARG and Flonda Power Glub ate
bioth_having_thews on Dec 13th. Gnt a nice note form
KI4Q advising that he had given Novice exam to Ben
Barker ot 5t, Pate and he is now KA4SBEM, Congrals to
bath the rew ham and his “Elmer.” Traffic handlers
remember OTS automatncally becomes QRS Jan, 15t. No
need to request new certificates or change appoint.
ments. We are making plans to attend and ¢onduct or
participate in_forums ai Sargsola Hamiest Janvary
1718, Miami February 7-B and Orlando March 13-15,
Hope to ses you there Marry Ghristmas and Hanoy blew
Year to all, Tratfio: (Nov.) WAGUL 3337, WD4A X
WALREK 722, WIVR 707, K4SCL BA9, WB4FVY 57D,
KATH 551, WALX 433, WB4IWYG 381, K4ZK 273, wDaCOL
329, NCAH 265, WAGPL, 207, WBAA!_EJ 191, WALEIC 143

75, WAIRA 72, NAKB 70, WD4APM 69, WITLV 65, KA4FZ]
62 WAESH 47 WAAS) 44, WALHXU 44 WRBASNX 44
WRAGCK 41, KB4OW 41, KASBBA 38, WAKMN 34
WALEKE 33, NAAPE 25 WASIOG 20, WAMML 16, W4BK
12, WAABYT 12, W4SMK 10, WAWYR 10, WD4LWT 6.
?’J\i‘ﬁfg%‘lg 6, WALIIO 4, W4AJIM 2, N4XR 1. [QOct.) KM4G 77,
WEST INDIES: SCM, Julinv Negroni, KP4GY -+ ARRL
Board ot Ditectors has approved the forthcoming West
indhes Sectton Convention on Sat, April 26, 1481, in con-
junction with the PR Amateur Radio Club annyal con-
vention which this vear wili be held al Palmas del Mar,
Humacan, Puerto Rica. Details of aciivities will appear
in tuture Q878 and all_section members wili receive
sopies of programs. P held its anpual Arecibo
sermihamiest on Nov, 22. As usual KPAAET KPABCQ and
the rest ot the Arecibo gang were mast gracious guests,
KP4LI reports an tnstance where amateur public Service
shone at its best. LUADIP called Cali Golombia with
urgent tratfic, KPAU was instrumental in hooking up
LUSEAR ang HKS5BCA via HK1AAG in l#ss than 2 hours
in spite of the tact that phone numbers were not known,
ri;rﬂgﬁYfﬂidD 173, KP4AU 90, KP4DJ 70, KP4FBT 35,

SOQUTHWESTERN DIVISION

ARIZONA; SCM, W_L Haskell, ACTD. SEC: N7EH. STM:
WTEP. Gaconing Cty. ARC specificaliy KATBHF. came
up with a vy gud suggestion in clubs news-letier bazed
upon a targst inspertion of their min, 1op rpt. *Periodic
inspection of rpi, instailation, elec. wiring, etc ta assure
compliance with local cardes and to ascertain it 2ll is
"ship shape.” Apparently, they had such an inspection
by the Incal Forest Sve, Insp. Club members initiated im-
mediate corrective action. NOTE: Atl repeater awners
should give this serious thought. Lake Havasu ARC tur-
nished éomnim tor tha Giassic National Qutboard Races.
The purx’ose e~ whllc saletg and smergencay. Assistin
were, WITHB WPYHC WB7ALO KAYBTC WA7TNH
WYJER WIEFY WAZEXX and W7LVHE. NTBYF, s XY(.
and iwo frignds had a close call durin% this r&tg period,
Pileting a Cassna- 172 tm Phnx to a field n, ot Mt Lamon,
dunng landing hit unmarked tel lines which lorced him
to 1and armondst Palo Varde trees and brush, All walked
sway with minor scratches and abrasions. UF all walked
away — the landing had to be good!) New Nowice calls
fram the DPRC, Tugson: 7IQZ EATIRA KA7IVN
KA7IZG. All ARC's: pse advise your S0M of your newly
slectad otficers and specitically who vour PR electge is!
Net Tic: A-10 QNI 983, QTC 200; SWN QNI 224, TG 191
Trattic; WIEP 211, KINTG 134, WTLVB 20, WYAMM 80,
AFSZ T4, KINMQ 50, WATKQE 44, WIOIF 4D, KASDDW
37 KPJKM 28, AGTI 20, WORIQ 13, WEOPK 11, WAZWER
11, NTEH 10, W7LEW 10, WATNXL'S, K7UXB & WB7Q0M

L0S ANGELES: SCM, Stan Brokl, N2YD — ASCM;
NELIK. SEG: WBBFAK., S5TM: WHINH, WBAM and WEGG
wst returnad from a tnip to China. Unfortunately BYSAM

AU JS ISEIIPLL, DUVY 0] TUWVVLGG ) oo, WY PNV DPTIOTH

"ﬁif!ﬂfiNAHCH" 10, 15, 20 Meter *Tri-Band"

_By. the only test that means anything ...

- on the air comparison ... this array con-
tinues to outperform all competition ...
and has for three decades. Here's why
- Telrex uses a umique trap design

- employing 20 HiG 7500 V' ceramic con-
densers per antenna. Teirex uses 3 opti-
mum-spaced, optimum-tuned reflectors

- to provide maximum gaih and true F/B
Tri-Band performance,

Special N-type coaxial connectors,
solid rod eclements {driven thru
the boom}), tinned connecting lugs,
and s5/5 electrical hardware provide
you with peace of mind tor many
years!

«.;**m_

STEP UP TO TELREX

Professonaly Exgeeed Anema Systens

THESE FEATURES ..

Wind survival is 100 mph. -
4 KWP power rating rain or shine.
% » Patented boxed coaxial “Bafun'’.
- Heavy-duty stegl gusset mounting
plate and straps, T
= 2" 0,D, reinforced aluminum bdem.
» Large diameier, reinforced, taper
¢ wxged dural elements for minimum
weight and ex¢eptional strength!
* Stainless steel elecirical hardware.
» Phone and CW capability all bancs?

ONLY TELREX GIVES YOU.ALL

-

A Telrex “Balun” fed “Invertad-Vee' kit is the ideal hi-performance inexpensivéiﬁd
prectical to install low-frequency mone or multiple iand, 52 ohm antenna system.

Better than optimum full sized Dipole per-
formance in an antenna which can be set up
within the hour, needing a minimal support
stracture. fexisting tower, house tree stc.)
The *“inverted-vee” produces a lgw-angle
“Balanced” Omni-Directional patter®, which
increases the signal to nolse, and signal to
interferance tatios. Complete simplified
instructions are provided. e

NO TUMERS NEEDED!E

MIVD/2 frequencies $75.95 Post Pard { U,S.)

if top 2 Meter performance is your require-
ment, the 2Mv5814 kit consistingof 2 ea.
phased 2 Meter "“Balun'’ fed precision tuned
8 element Arrays outperform even quad
stacked anftennas of other makds.

T For technical data and prices on the campléte TElrex fine, write
for Catalog PL-8

Communication Antennas Since 1921

18, r ex LABORATORIES

P.O. Box 870 - Ashury Park, N.J. 07712

Phone 201-775-7252

PR —
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from Barker & Williamson, Inc.

Model 422-2 Two Meter TVI,
Harmonic Filter.

A quality filterin a
small package.

Power capability to 125

watts—250 watts PEP

Size:

3L x 13%" x 1%"

50239 Connectors

impedance 50/75 ohms
See your Dealer or Write:

Barker & Williamson, Inc.
10 Canal Street
Bristol, Pa. 19007

O
\,.:00 Prices Awways ReasonasLe

PROUD OF YOUR CALL?
WORRIED ABOUT THEFT?
BUILDING A REPEATER?

Identify your FM transceiver with
automatic code on each trans-
mission.

SMALL: T 3/4* X 21/4* X 5/16"
Perfect means of RTTY code ID

PRICE $49.95 Ppd.
+$3.00 for Calif. address.

Full feature repeater 1Der with timer
$79.50 Ppd. +$4.77 for Calif. address,

s

=

e WARRANTY -
Returnable for full refund within
ten day trial period. One year for
repair or replacement.

Your call sign programmed at factory,
please be sure to state call sign when
ordering.

Inquire about commercial models.

AUTOCODE
8116 Glider Avenue, Dept.
Los Angsles, CA 90045
{213) 645-1892

ALL FAMOUS
BRANDS

F&coMm]

IPIEDMONT AMATEUR RADIO INC.

ROUTE 2 BOX 177, ROCKWELL. NORTH CAROLINA 28138

400

Quality CEYSTAL [FILTERS

600 Hz 6-Pole First - [F Filter for Drake R-4C

Qpnmum bandwidth. low lgg.  Improve the pariy-ttage selecnwity,  Elimmate
thoes tugh pitched bear nuies from signals that leak around the swuatchable sevund -
Ik hlter. Improve uitbmate rejection to berter than 140 dA  Eiminate tha chancs
«t swong siqrals overloading the securd mixer, causing intermodulation aid desen-
«tization. Both the sxpting bilver and our CF-600/G can be mndnted w the recever
and relay swirched to retur phone vapabilities, OF G006 $80.00. New reiay
suntch kit with PC board: $45.00.

Superior 8-Pole CW Selectivity for TR-4s

) He ey 8 48 B30 Hz ar -KO AR turs OHM. More selacnive than G-pole LW
fiter 10 TR-§Cw. For all TR-4s SN 26000 and ahove. CF -350/8: $12000.
Gwitch and mounbing iz $10.00,

Signal/One CX-7, CX-11 8-Pole CW Filter

Al-purpgse CW handwidth, low loss, 350-Hz. Ideal for RITY. G5-35048 $120.00.

Atlas Superior SSB Selectivity

Upgrade or repair your 1y with aur 2200- or #700- Hz B-pole cryystal liters drder
tendwedth wdentical 1o ariqmal Attas filter, Narrower bandwidth far today's QRM.
2 B ar LAZ PR bor 210e2ibN: dE000, Gk Tk pair far Jh(-XE-
%000

Etmuvpean smamurs'  please gantast Ham Radio, Postiach 120, CH-BH02, Mieder-
lere, ia Switrerland: and Ingoimpex, Postlach 24 49 DBOYG, Ingolstadt, West
Srtnary 1or tha rest of the contnent.

NET.

16-Pole R-4C SSB!

e olug-n 16 pole second ¥ tilrer, ptimum bandwirdth
Tow loss, improve selecuvity; reduee QRM. Ideal for DX
amd contest work. Mamum skirt electivity wath max-
s intelligitnlity, Shape factar {3 Less than 2300 Hz
a4t & B {ex than 2600 Hz st 60 4B, Plugs directly intn
Acisary soeket on rear ot st CF.ZKA6: $135.00,

250 Hz and 3 kHz 8-Pole Filters
for R-7, TR-7, R-4C

Sharpest AM Filtor, also wideband S58 in Mine  Optional
v AR dilter relay sntchlat for B-40; $39.00. CF-JKUB
for 4G, COAKE far A7, TR 2 $8000. CD-25008
fyo @7, TR-2 310000 CF-25078 tar H-40. 2000,
inther bandwidths avaitabla.

Sherwood Engineering Inc.
1268 South Qgden St.
Denver, Colo. 30210

1303) 722-2257 L

Money back if not satisfied |

Add $3 per order shipping; §

5 overseas air

Dealer Inquirlkes Welcome | L7sa

1. ..
oo )

erztenpmses
DISTRIBUTOR OF INTEGRATED FANS
Cool It with a Mark IV Muffin or Howard 100 CFMfan
120 VAC50/60 Hz. Check or Money Order$15.00
Feather and Whisper fans alsc avallable. 50/60 Hz.
Check or Money Order $20.00
Postpaid Guaranteed

213-A CHARWOOD CIRCLE
ROCHESTER, NEW YORK 14609
PHONE: (716) 482-2555




did not go on the air (HI). They have ma%y interesting
1aies and shaes, Thanks to WEORG and WEYFT, the So.
CGal, ATV club got live action shots ot WEYIQ and Saturn
4x the JPL "ARC ran s Saturn encounier com-
memerative, WEVIO made over 8000 QSOs durng the
sommernorative event, QSLs will follow in a tew manths
because of special pnntir;]g. K5DY assumed the positan
ot peting manager for SCN effective Dec. 1, 1980, KBGFG
and KH8QT gualmgd for FHSA certiticates for 12
manths of PHER listings, congratulations, New appomids
ment, WABJUT O0. | received QO reports from K6KA
WBBEYID and KBCL K6GL included an interasting note
thanking him for hel?ing detect a problem with hum.
WABLVO reports that operators are needed for RNGD
21452 23302, alsokl\gal.isun to PAN 22307 Trattioc: KBEOT

163, WEINR 156 K 144, WABLVQ 128 KBEFC 73,
WBAYID 48, WENKE 45, K5DY 29, WEBRO 25, KAGGT! 19,
KECL 18, WABCUOM 10

OBANGE: SCM, Fried Heyn, WABWZD — ASCM:
WABWZN, SEC: WEUBQ. STM: KABA. DECs (by coumyg
KBGGS (5an Bernardino), WELKN (Riverside), WAGTL

(Orangel, WHBBYZY (Inycl. The ettectiveness of ARES
proved itsell in the Several large fires in which over 100

ARES members under the fing leadership of the ECs -

supported Red Cross and the Fogestéy Dept. in zddition
torother services. KABHNY appointed EC to-assist SEC
as ligison to other sections, WABIKH will take over 5B,
RAGES District #2 as EC. AEGs WBHDY, WABGNN and
WRBSEL appointed DES. Ansheim ARA new officers:
WEBBARK, pres; WBBLKG, vice pres. KBDEHK, secy.,
KBEIW, treas Clranﬂe County ARG new _officers!
WABVKZ, pres.; KABHNY, viee pres. KASBCZI secy.
WB8KJS, treas, So. Calf. AR Computer Glvh new ok
ticers: AGE0, pres,; KABHRK, vice pres.; KAGBTM, secy.,
WBBSKE, treas Bishop ARG new officers: WDBEBI
pras., WbGEEN, vice pres: KABGWI, secy.;, KABHIIL,
ireas, Lake Elsinore Vallev Radio Club new olticers:
WABEPI, pres.; WDGALUY, vice pres.; XYL-WBWPP, secy ;
WBEQHI, treas. Fuilertan Radio Club new otficers:
WABIQN, pres; WEBUZZ, vice pres,. WBBAYO, secy.
EABDLG, treas Riverside County ARA new oificers:
WDENGH, pres, NSBAK vice pres; WDBMFZ, secy
NSAXR, treas. Status reports of the Calii Dept. of
Fargstry-VIP program headed by EC AIBI are in the Les
Deforast Aadio Glub bulletiy send 5,850 6 o editor

KARGLG. Cc‘_nliqaraggdic)m"Wl:’ﬁ(”)!éZJ anil WBSEIG jor 801, -

iraffic: WBGE

DG 88, WDEGSL d7, a5, WABQLA 41,

KABHNY 35. WERE 34, kWi 28, KAGHJK 8, WEBLGL 6,
WABWZ2U 2,
SAN BIEGO: SCM, Arthur B. Smith, WBINI — STM:
NEGW (222 5575 SECT W6INI (2?3-1120%. Agst BEC:
NGRLD (224-1574), Public service is talked about by many
but practiced by tew. It you are one ol the “many” wh?z
nat foin the tew by jaining ARES or participate in frai-
hic handling? Daytime NTS nets need operatars. Hare's
an opportunity for the retired to provide a valuabie
pubiic service, Comact the above tor info or check in at
1045, 1345 or 1530 PT on 72756 kH2, amw;tag. New calls:
WBAZEK to KSEL, WBE0OZT 1o KSES WBEPVH earned
his 11th BPL award. Hed Flag-alerts in Nov, brought the
total of ARES participants to 70 since tirst of Qct, AHES
provided cammunications to Red Gross for its first aid
stations at the Zi Gajun Mother Goose Parage. KYDOG
presented a shide program on-radio communications in
the Antarctic to the Poway ARS. San Diego Giy planning
lJrowdes tor ARES assistance in keeping tahs on river
evals when rains threaten, Trathc: (Nov.) WBBPVH 549,
RKM8IE 245, WEHLL 215, NSGW 148, KEHAR 108, NBAT 35,
WEOEY 26, WABLUFY 11 (Oct.) WBGMLB 82, WEDEY 33.
SANTA BARBARA: SCM. Hobert N. Dyrutt, WePOU —
Section pianning rneeilr}l:ﬁ saw presentations by SCM,
SEC WBRBWZ DEC WERIC, £G K6DZT. Also incl: ECs
WRBQKF, Ventura A. R_ Crass and AECs, Specific area
plans, training needs were outlined to develop ARES
cadres for sechion-wide use 40-meter Sunday net now
SLIN League Officials Net tar all leaders and ap-
pointees ingl. OBS, OO, OT% {now renamad OH. Relay
Str). All ARESINTS members welcome to UNI. New
time: Sun 1300 PT 7235 kHz followsad by 200 mi. SCTN
linkup on vhf thru dedicated wark of’ WBKPS Santa
Mana, and associates WBBOEV, Lompoc, WBLIQ, King
Gty Santa Glara Valley Setn. Pub, Sve: "Crisis Reloca-
tign” sub). of BHARAC addrass by Lewis Reed, SBAR (;‘;tsy
OES hased on nuclear and natural disaster thraats NTS:
NEWP resigns as SCN Mgr, — doc’s unders. Fegrets &
1any thanks! Trattic: WASMBZ 303, WBSTRP 37, KEYD
)

WEST GULF DIVISION -

NORTHERN TEXAS: S5CM, Phil Glements, KSPG — Asst,
SOM ALSG SEC: WRGHED STM WBVMP. NMs AES
KkbH WHHMR AASI NEBT. We are in the tinal stages ot
the cinmiplete reorganization of the ARES here in N. TX;
under the leadership of our new SEC, WBGPD, in
Wichita Falls. The section has been divided into 20
districts, wih a District Emergency Courdinator far
=ach. Among the rasponstbilities ol the DEG 15 the
reryiiment o1 an Emergency Coordinator for each coun-
ty i fus district that has & vacancy. The EGs will now
seport directly to therr DEG, who in turn will forward a
nomposite r?gart to the SEC belore the 5th of each mon-
th. Soine DEG posihons are still baing lilled, and some
areas are in desperate need ol volunteers tis Hlf in the
qaps 1 our system; the San Angele and Midiand areas
in particular need ECs to get units started and opera-
tional betare the spring weather hits, A detailed map of
the districts with # list of DECS is farthcoming, The
mllowmq amataeurs have been a]pgomted as DEC 1o
date: WBSDUGQ WS5CBT WASD WDSAFP  NEOX
WARGYP AESBY WDSEPC WBSIUT WABKZA KSHT
WHALAT KSHSZ WDSE YW WBSUZS KEMWC KDSZ and
WASUTA: more to Inflow. ARES members: please scan
this column requiarly for the latest info and news, The
sectian emergency fregs, are 3961 and 7290 (ssb), and
BP0 fowl, 1t 1s encauraged that all reports to the SEC
and SCN be made via radiogram, when posaible, during
the hirst five davs of each month, Another ARES Ero]ect
in 1he tirst five days of each month. Another ARES pro-
tect in tha mill is & tactical one that Involves emergency
procedures in tirmes of disaster, in that emergency and
prierity traftic out ot a disaster site will be handled an
wutce (primaryl on ht, ssh, or via vhifubf tm links. and the
health and weltare traffic will be sent via RTTY [primary)
via vhi links or on hi for the long-haul cases. This wiil in-
volve a series of portable ik stahions that will be roved
to strategic locations so that 1wo or more repeaters may
be "tiad fogether” when needed in an'emer?enc . Those
of you that stood in the Iobby at the lTast Texoma
Harmarama and heard the auto-paiches being made into

w price.

“A TRUE VALUE”

sitte nulls incorporated within a precision tuned pattern,
ompactness in a 156" turning radius.

elements and boom, and hand crafted workmanship.

tility-pole.

-decades to come.
- Two kits are available - the TMPH10 (rated 18 sq. ft. at 100
- "'“Ph,) and the XTMPH 10 (rated 50 sq. ft. at 100 mph)

- Professianalty designed eguipment, write for Catalog PLS,

~.--we will respond with our iatest catalog.

 Communication Antennas $ince 1921

10, 15, 20 Meter “Tri-Band” Aj
MODEL TB4EC

'her_TBtIEC is the only Professionally designed, commercially available Tri-B&Rd
rray providing Optimum Performance, compaciness, quality, and longevity

~Performance exhibited by an excellent Forward Gain, and #/b ratio, with

Ruality in stainless steel electrical hardware, hermatically sealed epoxied tra
-preformed mounting straps, pre-drilled reinforced extra-heavy walled. alumin

-~ Langevity in an average life span approaching 20 years - actual experience.

The petfect combination te peace of mind - a Telrex antenna
system and wtility-pele hardware kit mounted to a standard

il heaw-duty, welded angie iron, through the pole ancharing,
and_3 platform construction assures support protection against
iigh winds in a trouble and maintenance free setting for

“For technical data and prices on the complete line of Telrex

* Phone anytime night, day or holiday and leave your call sign -

 LABORATORIES

hone 201-775-7262




* Technical Forums

* ARRL and FCC Forums

% GIANT 3-Day Flea Market
* New Products and Exhibits
* Grand Banquet

* Women’s Activities

* Special Group Meetings
* Microprocessor Forum

* YL Forum

* Hundreds of Awards

* Amateur of Year Award

* Special Achievement Awards

April 24, 25, 26, 1981
Hara Arena and Exhibition Center - Dayton, Ohio

Meet your amatevur radio friends from alf aver the world at the internationally famous Davton
HAMVENTION,

seating will be limitedt for Grand Banquet and Entertainment on Saturday evening so please
make reservations early,

If you have registered within the last 3 vears you will receive a brochure 1n late February, If not
write Box 44, Dayton, (OH 45401,

Nominations are requested for Radio Amateur of the Year and Special Achievement Awards.
Nomination forms are avallable from Awards Chairman, Box 44, Dayton, OH 45401,

For special motel rates and reservations write to Hamvention Housing, 1980 Winters Tower,
Dayton, OH 45423, NO RESERVATIONS WILL BE ACCEPTED BY TELEPHONE,

All other inquiries write Box 44, Dayton, OM 4540 or phone (513) 996-1165 — 5-10 P M. EST.

Rates for ALL 3 Days:

Admission: $6 in advance, $7 at door.
Banquet: $1% in advance, $14 at door.
Flea Market Space: $12.1n advance, $14 4t gate.
P VS TSV S XY

Maie checks payable to Dayton HAMVENTION, Box 33, Dayton, OM 45405,
Bring your family and enjoy a great weekend in Dayton.

Sponsored by the Davton Amateur Radio Association, inc.

DA
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Jun’s has
moved to a
new facility.
Cali or Come
in for
GRAND
OPENING
SPECIAL
i 7

QUALITY AT AN AFFORDABLE PRICE

MKB-2000

Complete set of alphanumeric, punctuation, and
spacial funcetion keys

512 character texi buffer

10 reprogrammable 50 character message mermories
598 WPM, keyboard selectable

Built-ln sidetone with adjustabla tone and voiume
Buffar/Memory fuliness indicators

1 vear warranty on parts and labor -

Attractive anodized brushed aluminum and gray
wrinkle tinish case, only 13.3x 9.4 x 3.5in.
RTTYIASCI option includes—"Brag Tape” interface,
CW ID, QBF and RY test messages, auto CR/ILF and
LTRIFIG shift

Other options—Memaory expansion, AFSK modulator

MKB-2000 (Morse Only) $319.00
RYTY/ASCI Option 75.00

Send For

Free informafion

Add $5.00 per unit far shipping (1.S.A.

Yaesu FT-207R
Hand-held

_ ii!m

R
o e ——

MVD-1000

Coples Marse Code directly fram your receiver
Automatic speed tracking with self calibratlon
6-680 WPM speed range
Manual speed tracking 1o give operator more
zontrol
Active filters and digital sampling for increased
noise rejection
Operates with any TV sel, no expensive manjtor
needed

* Two page display with 16 lines of 32 characters per
page

* Attractive anodized brushed aluminum ard gray wrinkle
tinish case, only 3x 10 x 10 in,

= BRTTY/ASCI option Includes demodulator

MVD-1000 (Morse Only) $369.00
RTTY/ASCI Option




KE

NWOOD

TS-830S

KE

NWOOD

TS-130S

KENWOOD

‘R_

N,

1000

Laurel Plaza
Route 198
Laurel, Md.
CENTER 20810
. INC.
MD.: 301-792-0600

OPEN TUES. THRU SAT. |

180471 IC. PCB, RAM, Sackets, Manual

"% EK-480; C-MOS Deluxe Keyer . ...
+ EK-480M; Abave plus speedmeter
+ 1M80; InslructoMate ...

$134.05
.. 14995
. 12495

* M-480: MemoryMate ... ... 12495

- [M-480; Instructo-MemoryMate ... .. 17985

_» KB-480; Morse KeyboardMate . .. 18895

+ KB-4900; Morse-RTTY keyboard ............. 370.95
Abaove prices FOB Iactnry

8044; Kayer-On-A- -Ghip (ARRL Hdbk 77811 ......... 1495

BD44-3; (G, PCB. Socke!, Manual ..
8044-4: Semi-Kit . "
444N [im:l spledmemr 1um:1] add $5.00

2495
. bag%

,8845. Morse Keyboard-0n-A-ChipIC ... . 5805
80451 IC, PEB, FIFD, Sockets, Manual ... 8895
B045-2; Semi-Kit . . 15995
8046 lns1ruutukaver~ﬂn - 48,95
B046-1; Semi-Kit ... e 7995 -

8047; Message Memory-On-A-Chip IG 3995
......... £9.95

iadd $1.75 on kits for pottage and hangling)

Curtis Elecira Devices. inc,
1415} 494.7223
Hox 4090, Mountain View, CA 94040

S-LINE OWNERS
ENMANCE YOUR INVESTMENT

TUBESTERS ™

Flug-in, solid s1ate tube replacements
* §-line performance—solid state!
* Heat dissipation reduced 60%
* Goodbye hard-to-find tubes
= Unlimited equipment life
TUBESTERS cost less than two tubes,
and are guaranteed for so long as you own

your 5-line.

SKYTEC Write or phone for
Box 535 specs and prices.
Talmage, CA 95481 {707) 462-6882

Dallas-Ft, Waorth on 1 watt tatkies got a preview at things
ta oame in linking our section together to tagilitate tac-
tical aperations and tn sugplemnnt ht communicaions
when needed. More on all the activity [ater, in a |etter ha-
ing prepared by the SEC to «ll AHES units. Wa mwite
JOur nammpa.tlon |n this metmg vital sarviee o the
public of N_Tx!! DIFW Tic, Netf: GNI B32, Wi B7 in 30
ssps; TSN {Texas Slow Net): 3745 kHz & B:00 F.M. Iocal
daulv QNI 258 QTG 50 0 30 sans. PSHR: WDSJY]

NDASIH  WABOFD  AAB1  KASAVO WECTZ N5BT
WI:]&EUE NSCEK WiYMP W5HMR and KKSB. Attention
clubs: [ would appreciate a copy ot vour club newsletter
#ach month, or the into on yourclub and its oificers. My
address 1s nn page & this issue, Tratfic: WaTl 484, N5BT
3R, KERNH 275 WRCTZ 181, AASS 132, WESHKM 114,
WOSELIE 112, KK5B 79, WASCFD TH, WDSJY| 68,
KABAZK 65 NSCEK 53 WSHMA 51, WASKHT 50
WO4SIH 43, KASAVG 29, WASINJ 27, WEERT #6_WSYMP
ﬁ%HﬁwL ‘25, KEKOG 20, KBPC 12, ARSI 8, WBDCX 4,
K

DKLAHOMA SCM, Legnard Hollar, WAGFSN — Assy
SCM- WEREC. SEC WABMLT. Our congrats to KASDDE
KEGRN Kﬂ.lRMfs and W5VGJ on making WAS on 6
meters, A special tp ot the hat to KEGBN and WhVLL for
therr patience and perseverance; 23 yra. is 2 iong time
fram tirst 1o 50ih contact, Then KASDDE comes aleng
and does 1t 1n B months. WBAEAY has heen very, very
falihrul on OLZ. KABKKT & KASKLA are new calls at
Alfus — congrats Dusl Bowl ARG, new rlub at Gis mon

NSCMW WOBDFH NSCCY WOSDFL & WAZSLS
-xPARL,EJ codward) athicers; KBSEK KA!’:GI»L WABMLT

WASRPP, new SGARS iNorman otticers. Great Plaing
Glub s spearheaqu plans lor repester hnking _irom
Texas Panhandle across N, W. Oklahoma to 5, W.
Kansas. Gethng everything in readiness for the storm
season, It is time to hegm spﬂin‘? up, na;rouplng.:esﬁ
squipment, 28 UTS deports: 4 PSHHE reports; 2 f)
reports; 1 OVS report recewed for the montk ot Nov. This
count (pcludes hanksgwlnq tratfic, Iraﬂnc WESHNKG
298, WHREC 287, KFS54 247, WBANKD 205, WSHB 164
KSCKP 104, KBBEK 104, W':AS a2, WD'>IH§:1 f’B WASFSN

WASQUV 71 WiUYM 7 SUYH 71, WHIQL b6,
wbauvl 65, wasUG 46, WBSEI‘J‘ 4=. WEVKLT 4D WEVEW
32 KBUAY 2B WBVOR 28, WHASEAY 28, WDSIFR 25,
WhSIRR 25, WDSETR 72 WaFKL 70, KsMGD 18,
was a N IN 7.

QUTHER AS: SCM. Roger Coday, NEFN -
I\HLMI ‘iM N.’:Tt, SEES AKEN, WAIOVCIS, OO reporting
this month. It°s great to have KSOWKnperatlnq from the
STX. Section. NBAL. LWV sending lots of good reparts of
vht activity. WBSUYY, 0TS reports that the Del fio
2-meter repeater i nn 2282, i's nice 1o have NBAFA
napnftm% AES activity rom angelina Cty. It looks like

:ht has besn hnpplng with the recsipt of anather goad
pzpart from WASQCE, OVS He wisu raports a homebrew
project of crystal control at microwave trequencies, and
% lrvm%mr stahifity ot .01 ppm, Congrats ta the follow-
ing an thewr ?fpomtments as ORS: KBENX KBSKZ KM5)
and Also, WBSTKQ 1s the naw EC tor Travis
C»ount KSDG ORY cantinles to sead in qood repons
trom the Harlinger ares, WB55HU is the new president
ol Houston AKG. WASRFT has heen electad as NM for
TTN. There ara nol many who devole as rmuch time to
Amateir Radio and public sarvice a% he does. Gon-
gratulations! it was really a pleasure 1¢ attend the Sam
Houston ARG meeting tn Glevaland They have a iot of
achivity going up thrP in the Piney Woads, Here l!
wishing all of voy and vours the vmy best tar %he u%

673, WBS 516:

mcryear Trattic: WSHN 810, W
v 28&) KHOWK 225, WSTF‘B ‘!ﬁ WBSTA‘( T34,
127, WHAMMI 9. AvY KRENX 69,
WDﬁGKH 58, KSRG 45. wsﬁYRv 35 haHzﬂ 77 wa%.llM
REGE 22, N5FN 18, WDSAAH 18 KAJCSM

F qh(‘ ¥ 13, AKEM 13, KASBSN &, WBEUYV B, KD5CI 7
WOADOR 6, WDBFGY 3.

the
good
neighbor.

The American Red Cross

fox the.

ARy

s,
@c
.

GAI’AGITAHGE & DVM

MK

‘s\, This is the all- purpOse
{», instrument you've waited tor!|

Model
3020E

Now, at tast, you can measure capacitors DIGITAL-
LY from 1 pf. to 20 uf., and get a fop-quality DVM in
the same instrumeni! 3% digits, 29 ranges, auto-zero
and polarity, goid confacts, and 0.3% basic DC

accuracy. Plus much, much, more!

Digital cap. meters sell for $130 and up, as do DVM's
with similar quality. Now, you can get BOTH for little
rnore than the price of anei The 3020-E is ideal far
general service & production. And it's a hams dream!

WE NOW HAVE THEM IN S$TOCK.

Send $149 plus $4 handling in USA. Add 4% tax in Fia.

Add 32 to Canada. $15 elsewhere,

FULL COLOR BROCHURE AVAILABLE

$149




KIM’s KT-344 .. Broadbanded, efficient, compacti

Thanks for vour interest in our KT-34A. We're glad to have tickled your curiosity. The KT-34A is a very
special antenna, representing the first significant step forward for tribander design in 20 or more years. It is
made for the amateur and the equipment of today, and advanced enough to meet the challenges of the future.

What makes the KT-34A so different from a conventional tribander? Basically, the traps, coils, and
capacitors have been discarded in favor of lossless linear-loading and Hi-Q air capacitors, all composed of
aluminum tubing! These aflow the KT-34A to handle 4KW PEP at an unusually high level of efficiency. The
linear loading also makes full 1/4-wave elements possible on 10 and 15 meters, and brings 20 meters much
closer to the desireable 1/4-wave than any conventional tribander {the sketch below shows the remarkable
metamorphosis of the KT-34A design).

Two driven glements are employed to make the KT-34A unusually broadbanded (a concept applied to
most KLM antennas). VSWR and performance remain nearly constant across each of the three bands {see the
VSWR charts]. A KLM balun is supplied to allow direct feed from your 50 ohm coax.

Structurally, the KT-34A is built tough. No boom support is required. All the aluminum, including the
boom, is strong weather resistant 6063-T832 alloy. All the hardware is stainless steel except for the mounting U-
bolts. Virtually indestructable Lexan insulators support the elements and insulate them from the boom. Rotation
is possible by most any ham rotor. Wind balance and wind survival are excellent. Boom length is only 16 feet.

To meet your future needs, the KT-34A is easily expandable. The KT-34XA Upgrade Kit, which adds two
rnew elements and doubles the boom length, preduces substantial increases in performance. Your KT-34A
canhot become obsolete!

A great deal of thought and care has gone into the design of this antenna. It's not just another “me too”
tribander, but one developed from modern technigues, materials and engineering. We hope you will give it a try.
We know you won't be disappointed . . ..

10M 5M

KT-34A SPECIFICATIONS —E}m

le—— 25} 10M ~—u ‘J

Conventional tribander element

Frequencies of operation: e 1884 '5!“
14.0-14.350 MHz T 137 20
21.0-21.450
98-29.750 ssse————— Development of the KT-34 A element msn)
oM
""i '_ 1. Replace coils with lossless
linear loadi
Feed impedancs: 50 ohms with balun supplied mearioading
Power rating: 4KW PEP 2. Fold back and symmetrically
Boom: 18 ft. x 2" O.D. piace linear loading for
Mast: for 2 0.D. (standard) 4 =y g':[:hz:ica' strength and
Element length: 24 ft. average nee:
Turning radius; 16 ft. — 3. Extend element to 1/4 wave
Wind area.: 6 sq. ft. 7 o= =L on 15M. Fold back and de-
Wind survival: 100 MPH . couple tip with C2.
Suitable Rotors: TR-44, Ham “M", HD-73, < 254 10M e ,
KR-400. sic -——-— 254 15M 9} 4, Extend tip for 20M. Tuning
! ' L1884 20M of 15 and 20M is

Price: $389.95 irdependent.




= H.F. Transceiver Bonanza ==

YAESU FT-107M

{All Solid State)

{Add $10.00 Shipping & Handling
LLS.A. Continental 48 States)

e S - $779%

Supply Limited

W (v M35 Mika not included)

# 160 thru 10 meter coverage. % Variable 1. F. bandwidth,
# Aux, positions for easy WARC # Audio peak & notch filter.
band conversion.
% Builtin VOX, NB & R. F.
% 240 watts D. C. input, speech processor.
* OPTIONAL 12 memory circuit with
Digital Memory Shift—DMS-107 / list $125.00~-$75.00 \
Optional Accessories: FP-107E 115VAC Power Supply—$124.00, %7
600 Hz. CW Filter—$40.00, 350 Hz. CW Filter—$45.00,

YM-35 Scan Mike (Use with DMS-107)—%$18.00

att 6500 froe.

8340-42 Otive Bivd. P Q. Box 28271 St Louss, MO 63132 ' I'ﬂ""'azﬁ'aﬁaﬁ
QST You have an investment in
your copies of QST. Protect

this investment with sturdy

- ALDIO SOUELCH
QST binders. WITH PATENTED $IGNAL TO-NOISE

RATIO EVALUATION SYSTEM

Binder for QST prior fo
January, 1976: $6.00. Binder MODELS $0-1 and 80-1.X
for QST beginning with the i e T —_—

-January, 1976 issue: $7.00. " :
Available in the U.5. Pos- Secien 099 11

AlIDKY

sessions and Canada. Fawras e o
s i .
* e A

AMERICAN RADIO
RELAY LEAGUE

225 Main Street
Newington, CT 06111

Untonditionally Guarantees Witliams SlocksL Over 150 D(I:,FFLEHENT FE ATURES
Its Two-Meter and 220 Mhz. Bomar Fairs (ARRL Bandplan ONLY)
: -+ QUIETS NOISE WHEN CIRCINT 15 {DLE
0 0 Pics 25 ahiapng = QUICKLY IDENTIFIES SIGRAL AND ACTIVATES CIRCUIT
SO fo1 4 21 Mare prs. = CAN BE INSERTER ANYWHERE IN AUDID LINE
PAIR s devas sesemen: » IDEAL FOR SSE, AM, TELEPHONE, VHF SYSTENMS, VOX,
Flxacervataly for Al-Made & HF Xcvrs — $4 wa. AND OTHER VUICE OPERATED CIRCUITS
24.HOUR DELIVERY OF » ALSD WORKS 0N TONE AND DTHER NON-VDICE SIGNALS
IN-STOCK CRYSTALS!
* WILSON - 1402, 1405, MKIL, MKIV » HEATHKIT - HW-2021 ONLY g} 993-5884 OTHER KAKN PRODUCTS:
*+ ICOM - [C21,218,22,234, 215 » TEMPO FMH, FMH2, FMHS 91 9 . 993 5881 BROADCAST
* DRAKE - TR#2,220,23C,72 PLUS - FDK PALM Il {No Sub Band) 24-Hour Recording Service T )
* KENWOOD - TR2200,7200 CLEGG MKNI, HyGAIN 3806, SEARS To Take Your Order Anytime AMETERED « (838 » KYMMETRAPEAK
* MIDLAND - 13-500,13-505,13-820 YAESU FT202, VHF. ENGR. VOICELINE « PROLINE
* HEGENCY - HRT2,HR2,24,28,212,312 (No Sub Band) -
* STANDARD - 145,146,826, G112 (No Sub Band) LA COMMUNICATIONE
. H v, J [ BIMOCE - 34% RECEIVERS » EEH-[SE THANEMITTERE
420 Mhz. Pars {ARRL Bandplan) gi:?wgpzfgs " ILLIAMS COMMERZIAL 359 TRANSCEIVERS v RATIO SQUARE DIVERSITY.
ALL Standard C| EGG MIDLAND BEIS/NES RADIO SALES
Many Splits A fhren e Lii KAHN COMMUNICATIONS, INC.
¥ ap FM-76 13-508 320,00 Set WAYNE C. WILLIAMS, KAMOB o 359 STEWART AVENUE
WE CAN SPECIAL ORDER FROM FACTORY . 1IwEW Weeks| 600 LAKEDALE RD., GOLFAX, N.C. 27235 GARDEN CITY, NEW YORK T1630 » {518} 2222221
Othier Standard’ Amatain t Transceivers Not Listed Above Hiikbald H15) S0-58E1 Att, 5.00 P

138 ast=



Hem=Ads

1D Adsertmang 0ust perzain to products aud seevices which
e reled jo vmatews Radie

120 The HameAd rate s K5 vengs per ward, A special rate off
25 conts peroword applies o hamledt gd comvenian an-
wumcemengs, 10 individuals sechiag 10 dispose of o avguire
sopmnal oupatent. and o athee aduottoing ahich, in o
sjrinsore, abisy guahties for the mdividual rane,

W Renaintzgnee o full mase ageotnpany vopy stnee Hao-Ads
At mal varped Of aur books, Bach word, ahbrevation, madel
mimber, and aroun of nusithers wats as one word. Lotine
tebephone tusbers wonnn a4 ohe word, No gharge Toe posat
S voshe, M gmsh or contrict i onnes a0 agenys womimissinn
will be allowed. Tear sheels of moots af Hame Nbs anmet be
cappticd. Seehmttesd ade shoald b ry ped o clew by pronted on
A K127 w17 sheer ol panet,

oh ¢ lasmy Jute tor Ham-Als e the 2l of the sooond
manth precedine puhiication date. No cancellations o chansees
sl b avecpted stes his closing daee. Bunapler Ads reeosed
Aagust 2 throneh Septembor 20 will appear b Noseipber
[ELY S

£51 M FlameAd may ww inere than 1 words ~o adver-
i iy s e e iwn ads Beone sy, A pioe o call
iniss appear i e ], Menton of foilenies, prec Jeawings,
wimes sl shange, Jeboned persetod m @8 Fadvertising.

) New oot al™ advertsseos siast subir apracioes
s ~asnpbe of therr juedoet twhech will be verarnedy and tor-
ik o satement s eaing thai they »8l rospond appmpriately
o st oniplains and wil stand by and suppoit all
s and specitications mentionnd in then adseiisinge hetnre
theti ad van appear.

the publisher of GSEwill vedich tor the intew ity af aduer-
psets wha e pboondy commeraal mocharacter, and bor the
srade o character of theil prodayels and seroges Irdin inlual
Ak Rers are ol sbieet 1o wraliny,

ClubsiHamiests

QCWA Quarter Century Wireless Association 18 an inter.
nahienal nonprohit orgamzation tounded in 1947, You are
sligible tor membership o hcensed 25 or more years ago,
And presently hicensed. 1115 not nacessary to have been
licenned the entire 25 years Members receive GOWA
publications and participate in QCWA activities. Come
grow with us! Write QUWA Inc., 1408 Cooper Drive,
Irving, TX 75061,

PROFESSIONAL GW operators, rehired or active, com-
inercial, military, quv't., pelice efc. invited to jom Society
of Wireless Pioneers — WTGAMES Box 930 Santa Ansa
A 5402

CQ and Q5T 18501978 also 73 and Ham Radio issugs for
sale. Twe dolfar mimimum order. Gost 50 cents edach
1976 and later ssues ail other 30 ¢ents each wcluding
USA stupping. Send sase chronglogical order and
wavment to WBLS, 2814 Empire Ave  Burbank, (A 91504,
Avmtable issues and refund sent within one moenth

ANMUAL Fiemington, N.J. Hamiest Saturday March 21
from &:30 to 300 at the Hunterdon Central High School
Eield House 20,000 square tegt of heated indoor area
fiigantic Hea market, 200 tables, major manufacturers,
mtarmative seminars. fring the YL, Kids and {riends
Flepungtan 1s incated hetwsen NYC and Philadeiphia at
intersechion nf routas 202 and 31 st 10 miles south of
T8 an 18 tounist atea, Tatk i 15552, 147,075, 141045,
224 12, Admission $3. donation. For reservations o injo
Zall 201-784-4080 or wote Cherrvville Repeater Ass. GO
wW2FGW, Box 76, Farview Ave , Annandale. N.J. 08801,

CENTURY 21 ARG — Low power QRP'ers — ew nets —
conlests — awards — s a s e KAJEBW.

dSlCards.'Ruhber_gt__ar_rlf_-_.;l_Enqrawng

TRAVEL FPAK OSL Kit — Gonverts Past Gards, Photos to
GSLs. Stamp brings circular Samco, Box 203, Wynant.
skaiil MY 12198,

DELUXE QSLs, Sampies 250, Potly. W2HAZ, P 0. Box
S@37. Trenton NJ 09614,

DON'T buv Q5L cards until you s¢e my free samples —
of draw your cwn design, | spectalize in custom nards.
Zend hiack and white sketeh: wilt give quote. Little Prind
Shop. Brx GR48, Austin TX 78765,

DISTINCTIVE O5L's — Largest selection, lowest prices,
tap quality phote and completely customized cards.
Mahe your Q5L's truly umgque at the same cost as 4
»tandard card, and gat a better return rate! Free
armpies catalogue, Stamps apreciated  Stu, K2RPZ.
Hox 412, Rocky #oint, NY 11778 516-744-6260

0SLs, Gatalog 45¢ N & S Frint, P O Box 11184 Phoanx
5061

s with class! Unbeatable guality. reasonable price.
Samples, S0c @tundable QSis Unimuded, P Q, Box
27053, Atianta, Georgia 30327

08Lls Second to notte. Saime day service. Samples 50
vents. include yuur call for tree decal. Ray, K7HLR, Box
24, Clearheld. UT 84015

I“JSLS — Yarnety_ 'r';lrue. quality, custn'rﬁ‘,ﬂé'amples and
~atalog 45c, Alkanpant, Bax 3484, Scottsdale A2 BR257

OGts — The KEAAB ;ﬁﬁ;r:uon plus Mary new custom
Jesigns. Send No, 10, 28z, s.a 5 &, tor free saimples end
prices. Mary WIMGI. 2095 Praspenty Ave., St. Paul, MN
Lnioy

OS5 cards — Eveball cards — Ruhber stamps - Name
tays — Emblems — gt tems — free cataiog =
Rusprinl, Box 7575, Kansas Caty. MO 64116,

NOW AVAILABLE
THE 1981 RADIO AMATEUR’S HANDBOOK

At vour local dealer or direct from Headquarters
$10.00 U.S. $11.00 Canada $12.50 Elsewhere
American Radio Relay League,

225 Main Street
Newington, CT 06111

b s—#..—-q%-

FOR ALL MAKES & MODELS
TRANSCEIVERS - TRA
GUARANTEED FOR 2000

PRETUNED . COMPLETELY ASSEMBLED -
ONLY ONE HNEAT SMALL ANTEMNA FOR
UP TO 7 BANDS! EXCELLENT FOR CON-
GESTED HOUSING AREAS - APARTMENTS 1000 WATTS CW, INPUT FOR NOVICE AND
LIGHT - STRONG - ALMOST INVISIBLE! ALL CLASS AMATEURS!

COMPLETE AS SHOWN with DO ft. RGSBU-52 ohm reedline, and PL 259 connector, Insulaters, 30 ft,
300 Ib. test dacron end supports, center conteclor with built In lightning arrester and static discharge -

sOF AMATEUR

e
s
o
¢
I
i
|
[
i

e i i Al R e e i S R AR A e ol e SRR **J

NAS !

molded, §ealed, weatherproof, rezonant traps 1"X6"- you just switch to band desired for excellent worldwlde 3

aperstion - trensmitting and recisving! Low SWR aver all bands ~Tuners usually NOT NEEDED! Can be used as
irnerted W5 - slopera -’i’n attics, on bulﬂiing tops or narrew lots . The ONLY ANTENNA YOU WILL EVER NEED
FOR ALL DESIRED BANDS - WITH ANY TRANSCEIVER - NEW - EXCLUSIVE! NO BALUNS NEEDED!

80-40420-15-10-6 meter~ 2 trap --- 104 ft, with D0 #t. RG584 - connector -Moadel ISEBUA . ., $69.95
40201510 meter —= 2 trap -—— 8.4 ¢, with 90 ¢, RGS84U - connectar - Madel 10CHBUA . . 68985
20-15-10 meter === 2 trap ==~ 26ft, with 90 ft, RGSBY . connector - Medel IOOTBUA. . . ... $6TSS5
SEND FULL PRICE FOR FOSTPAID INSURED. DEL. IN USA. (Canada is $5.00 extra for postage - clarical -
customs atc)or order, using VISA - MASTER CHARGE -~ CARD ~ AMER. EXPRESS. Give number and ex.
date. Ph 1-308-236-5333 GAM - 5PM wesk days. We ship in 2-3 days. ALL PRICES WILL INCREASE .,
SAVE - ORDER NOWI| Al antennas guarantesd far i year. 10 day money back trial if returned in new condition!
Made in USA. FREE INFO. AVAILABLE ONLY FROM :

WESTERN ELECTRONICS Dept. AGQ- 2 Kearney, Nebraska, 68847

LOOK

WHAT YOU
ARE
MISSING!

W
M

AT

QST Journat
 Awards 4%
QSL, Bureau ¥
Low Cost Insurance
Tech. Info Service
Operating Aids -
Training Aids
Publicity Assistance
‘Govl. Liaison

I\

Your ARRL/ICRRL. membership
buys ALL THESE SERVICES
AND MORE. ACT NOW!

MEMBERSHIP APPLICATION

Name
Street
City_ Prov./State
$18in U.5./$20 in Canada/$21 elsewhere {U.5. funds)
VISAor Chargex No
Master Charge No.

R —
Expires
Expires

Bank No.
The American Radio Relay League

225 Main St. Newington, CT. 06111 USA




Standard % 4295
Chrome $ 5295
Gold plated $150.00

thc « Fulf range ot adjustment in
® tension and contact spacing.
) - e Selt-adiusting nylon and steel -
e needle bearings.
’ * Goldplated solid sitver contact

- \ . points.
_ » Polished lucite paddies.

» Precision-machined, chrome
‘ ) plated brass irames.
*  Standard mode! has black,
: textured finish base; deluxe
model is chrome plated,
WRITE FOR LITERATURE * Heavy steel base; non-skid feet. .

Be ﬂ C H 6 p’ I m Ca At selectfed dealers or add $2.00

hanqling. Quotation for overseas
333 W. Lake Street, Dept. A postage on request.

Chicago, Hlinois 80606 »{312) 263-1808

/

MODEL H&-1

CRAMPED - $159.50
FOR SPACE—WANT DX?

Then you want the WING SPAN-11 FT.

ontengc% r'f'hc:lf‘s rl;g?wnt BOOM-54 INCHES LONG
around the world for its
small size and superior WIND AREA-1.5 SQ. FT.

performqnce ...The 1200 WATTS P.EP, INPUT TO
Multiband HYBRID QUAD FINAL
tar ¢-10-15 & 20 meters. FEED EINE-50 OHMS
i r:--c»r ;locked by your dealer EACH BAND FREQUENCY
Qrcer et W ipping In
us: S:nd Iq: l‘r:’:e‘-f ;r;i:jlon: of ADJUSTABLE

ofher models and mote data

Mm’-%fwlﬁi%.

1001 W1sth St., Erie, Pa. 16502

AN 68’ LONG. 80 THRU 10M Power rating 2 Kw. P.E.P. or over on 80, 40, 15
LRL-66 TENNA Lo On 20 and 10 1 Kw. P.E.P. Transmitter input

@ AT mmn‘j}

3 4 T 3 4
- i 5 1 3
[
2
price OPERATES OM 5 BANDS AUTOMATICALLY /READY TO USE — NOT A KIT
$75.00 L. Loading coils for 280 & 40M doublet operation s, Center insulator with female coax
in Cont, 2. Adjustable ends to set 80 meter resgnance connectar to take PL-259 plug
USAppd. . 3, 4. Decoupling stubs for 20 & 10 meters 6. Fittings on insulators to tie on rope

LATTIN RADIO LABORATORIES * Box44 ¢ Owensboro, Kentucky 42301

140 05T~

8% SURPRISED — Get a vartety of cards — 100 for $7.00
or 200 for $11.00. All three culors, 1ast service, satistac.
tion guarantead. Constantine, 1219 Ellington, Myrile
Beach, S 29577,

QSls by WYHUL, Samptes s0c. 8511 19th Ave MWW,
Seattle, WA 93117,

FHEE samples —~ stamp apurecialed. Gonner, 522 &ft;tr;
xame Ave, Ghattananga, IN 37412,

USLs & rubber stamps, Top quahty. OSL semples and
stamg Inlormation 50c. Ebbert Graphics 0.3, Box 71,
Westerville, OH 43081,

Q5Ls samples ard cataiog bue. let'z"f"r—l;n Lhop, 5810

. Detroit Ave,, G|evelapd. OKH 44102,

GLUB Call pins: 3lines, 1144, $1.85¢ach. Cail tirst name
and club, codors; blue black or red with white fetters
Latalog — Amold Linzner 2041 Linden St., Fudgewoind
MY 11384

QSLs — handcratted one or fwo color, several designs
available Samples 38¢, postage stamps ancepted. Cld
Grattsmen Print Shop, 111 Hottman st., Terrington, G

INTROOUCING: Beautiul naturzl tull eoter phuto H%L
cards, made from vour color negative or siide. From
3224. tor 3,000 cards minimum, Free samples, stamps
dppreciated. K2RPZ, Box 412, Dept. NG, Aocky Point,
NY 11778 516-744-6260.

WOQDGHA[NE{T&‘SLS. Beautitully printed. You have to
see them. Write for lree samples. Ham Graphics, Box
29402, Camden. NY 13316,

FREE .'.%amplres — Stamp appreciated, ;Fncards. 48
Monte Gario Dr., Pilisburgh, PA 15239,

GSl, ECONOMY: 1000 for $12. 348 for sampies.
WATG, Drawer F, Gray, (34 37032,

RUBBER STAMP 4.lines ARRL emblem vISAMaster
Gharge — shipped fast! $3.495 WAYI, Box 10101.0:
Dallas. 71X 26207
EMBROIDEAZD ernblemns, custom designed zlub pins,
mecialhions, trophies, nibbens. Highest muality, tastast
delivery, lowest prices anvwhere, Free mto: NOI, Box -
GEES M, Marietta, GA 30065

LOW-COST QSLs. Samples s.a.4 @. Kdepke, 6 Katherine
Anad, Albany, NY 12205,

- COLOAFUL Q815 — 11 mk cuiors, 13 card colors ta

zhoose lrom Samples 50c Specialty Printing, Box J61,
[uquesne, PA 15110,

SL cards by relable company with 15 YeRrs dx
perience. Amateur QSL cards istandard designs and
design yours awnl, Also available ate our own designed
Btate Cards, Top quality, rasonable prices. Free catalog
and samples Write Mail Ordar Fxpress, ino, Dept, M,
Bax 703, Lexinglon, NG 27292

CONTESTERS DXers QSL cards, fow price <54, for
samples ard pricelst, A1 QSL KBSRH =~ 1310A Avenue
M. Flera, FX 75074

QSLs since 1934, Batistaction quarantead or mohe—\;
back. Bend Mo postage tor catalogue. YPSQED Prass.
Box 1523, Boca Haton, FL 33432

CALL LETTERS. Bald, white on 248 dask plate — ed.
black, or walput, $2.76 K2KJ bFngravomatic, 37 Feei
Head, Marrts Plainsg, N.J. 97950,

AEALTIFUL redwood plaques (57 % 168" Spacily Iptter.
Ing Imax 6 engraved 59495 raised plastic $844 Save,
urder any £ tor $12.95 Tony Yilale, 195} Tanalewced
Drive, Snelivitle GA 30278,

CADILLAG of QSL cards. 3 lo 4 colors, send $1. lor
sarples (Refupdable). Mac's Shach P, Hox 43175
Seven Polnts, TR 75143,

GHFATIVE QS cards — lmaginative destgns, new and
anhque fype stvles. Send §1. lor cataiog and samnples
Wiikins Greative Printing, P. . Bnx 787, Mascaders, A
33423,
CARTOON QSls. New and ditterant Top gualty, low
pIICER. Wnte [or fraw samples. Gards Wast Hox 9771,
Oaden, UT 4409,

EXGITING new options - Two color cards. oolored
=tock, new quantity discounts, same high quality prin-
fing. Write for samples. Ut pay the postage. LS by
WAMPY. T05 Audubon Gircie, Belveriere, SC 29841,

General

AJAX broadcaslihé; tower 147 teet, base m;;ﬂai_o_r. quy
wires, Juod condihion, 20000 Whl ship. VERAA,
1U5-373-1988

ANTENNA TUNER Heathkit SA-2040, mint. 3200, ob.a,
VEAAEF. 204.798-A080

SPIDEARS  for hnﬁmlg:s C]-l:ladS. Hebare  walded
aluminum. Al's Antennas, 193 South Washington
Biraet, Kennewick, WA ¥9336,

TELETYPEWAITER parts, manuals, =:pplies. equip.
ment. Torods, % a s.e tor sl Typetromes, Boy 8873, FI.
Lauderdale FI 33310 WANYF. Buy parts, late machines,

SERVICE by WIYKA. Professionnal grade lab, FGG st
¢ lass icense, Amateur and industnal ssbfm enquipment
Repairs, calibration,  wmoditications,  «orsultation,
Reasonable rates Write ar r.alf Rohert J Orunn, Com.
mumications knginger. PO Box 1032, La Grange Park,
Il BO&R5, 312-352.2334,

WANTED: Radins, pants, books, magazines before 1928,
WEME 4178 Chasin Street, Geeanside, GA 92054,

VERY interesting! Nkt B 185UeS §2. Mam frader Yellow
Sheets, POB3SGE, Wheaton, 1L 60187

TEFLON. s.as.e WATFY, Alpha IL 61413,




-GL Ele ctrorzzs

DALLAS, TEXAS
15 miles trorm South Fork Ranch B

YOUR FULL SERVICE DEALER,

The Price Is Right,

The Ciass Is Extra...

AGL Electronics deals in ali Ham equipment of the highest quality, and
the service and attention are all Extra Class. Our_entire staff are holders
‘ of Eatra Class Amateur Hcenses, and they've all been dealing in Ham
; equipment for vears.

‘h SANTEC, YAESU, ALPHA, iCOM, HY-GAIN, CUBIC,

| 2IRD, AND MORE.

ZMSANTEC | I

HT-1200

Big-rig features and big power
output, 4 W high, 1 W low,
Fullv mntegrated keyboard
input with 0 memortes and
4-mode scanning.

o v T S :

_1:..\‘4\_\_\-”{:3:;._#&_\"“..‘ SirghaCe

=

L

YAESU YAESU||
F1.707 FT-720

Yaesiu's newest multi-mode _—_ . ,

T ) : ; Flexible mounting, YHF/UHF
Frj f"“"‘:'l:’:ré(;'v_ﬂﬁ]an::tji ,_‘I;M w FM transcetver. This little unit
guiput « X g is synthesized for 450 or 2m

Shown here with optional .
Ty i ‘ operation. Ask us about the
FV-707DM VFO and scanning complete 720 system.

microphone,
JUST SOME OF THE BARGAINS YOU WILL FIND AT AGL:
n
2 -
ROHN TOWER e EGAIN
IN0G LOSAVRD ARG L L BR3TS THEDX B ‘BEUllUU
2N 5 Bel 48 ft Foldove THADX : .
FR-2548 . 5 6o 8 over All tawers require prepayment by
, FHIMEK3, e BIB000
FK-4554. ., § 1029 48 ft Foldover T cashier’s cherk or money order. All
A M 4 A THZMK3. ... . e L1884
FK-f50d. . . $ 1119 &8 ft Foldover THIR £197.00 uther advertized speuala will ve-
HOBX-4R 3 305 Seif-Supporting 48 tt WsBA . 3 28U ceive a 2.5% Discount if order is
HEX-8A..  § 3% Sclk-Supporiing 56 ft R $15LU"UU accompanied by cashier's check or
TEN- TEC SBA o, soggpy  Tmomevorder
SR Brelta e $ FRLO0 4BA L. $188.00 Free freieht on Rohn Tower orders
SeLwmni O F1085.00 d2BA G oL B172.00 aof over $1,900.00. Freight paid on
MR Standard PS. ..o % 156,00 DBIOISA ... ... ................5127.00 foldover towers. All others EO.B.
355 Deluxe IS, with speaker . . ... $ 70 IBAVT ... ..... I B, § 83.00 Dallas. 10% higher west of the
CUSHCRAFT MAVOQ. ..o § 49.00 Ruckies, unless shipped trom Dal-
A‘W 5 88500 WHT o TR0 las: slightly higher iFimp-shtpped
w1 BNB6 ... oo e B 1300 .
IMB . e $58.00 ROTORS L;};: subject to change without
ARX-ZB ..o Sl 53800 CDEHam IV ... ... %154 0Q
CDETZX. ... e 225,00
Hy-Gain HDR-300 ..o L H395.00)

aameans,  FOr quick shipment, call today: 800-527-3418

. We'll do it right. Store Hours Monday through Friday:  Eastern 10-7,  Central 9-6, Mountarn 85,  Pacific 7-4

1951, Cathey (Jrapl'urc L,roup



| = % Dhe W | REPEATERS |

By Maggiore Electronic Laboratory The
*State-of-the-art, full-feature repeaters that 450 MHz also available
boast broad range temperature and electrical
stability for use in an uncontrolled environ- 220/144 MHz & ‘STAN DARD 73
ment
*Low current drain — A plus for emergency 12 B T - .
volt stand-by battery operation b Hel hts
*The receivers develop maximum usable y g
sensitivity and sideband rejection
*The transmitters develop 15 Watt Minimuem
of clean rf and a faithful reproduction of the sy 913
input signal insuring an extremely good OPFIONS
sounding repeater Duplexers
*Includes a high quality dynamic micro- 8asic avta pakch
phone, detailed instruction manual and COR  Maiching cabinet

Identitier 0005% High stability erystals - Light,

Available Separately: permanently

COR Identifier: All on one board, program- beautiful

mable, fully adjustable, time out {.5-.7 min.}, - ALUMINUM

hang time (0.1 min.), identifier {1-10 min.}, Tt

tone, speed volume, L.E.D. outputs, low i owers

current drain CMOS logic, plugs for easy :

installation and removal plus much more. : THE MOST

Completely assembled $99.95 " IMPORTANT

Basic Repeater: 2M 130-160 MHz Basic
Repeater for 2 meters with all the features ot
the Hi Pro Mk! less the power supply and front
panel controls and accessories, includes COR
Identitier. $649.95
144 or 220 MHz $849.95 Plus Shipping PA Res. add 6% tax

Maggiore Electronic Laboratory

Depi. 11-80 845 Wasttown Rd West Chester, PA. 19380 Phone 215-436-6051
< @ — B

* FEATURE OF
_ YDUR ANTENNA
IS PUTTING

ONE COAXIAL FEEDLINE FOR TWO, THREE OR MORE ANTENNAS?

Youcan creats an antenna farm with INLINE *wireless” weatherproof coaxial relays
without the high cost of exira control wires,

INLINE relays perform in any climate.

INLINE relays will solve many resirictions in apartment houses.
INLINE refays can be used indoors or outdoors to change bands or polanization or phase ar-
ravs or steer coaxial (ines or simply switch antennas.

INLINE relays are in use ir more than 100 countries by Amateurs, Commercial Communica-
tors, Government Agencies, Embassies, Airlines, Gable TV, and others to ensure that the sig-
nal gets THERE. Resonant antennas switched with INLINE relays get up'to 10 db more signal
THERE than multiband trap antennas or antenna tunars with nos resonant long wires. Like
adding both a preamp to your raceiver and a linear amplifier to your transmitter.

Self-Supporting

Easy to Assemble and Erect
All towers mounted on
hinged bases

Complete Telescoping and
Fold-Over Series available

Two pasition relays

Type 101° DCW550MHz 2000 W PEP $32.95

Type 103 200550MHz 1000 WPEP™ 49.95

Type 105 15t0180MHz 2000 WPEP* 54.95 And now, with motorized options, you
Three position relays can crank it up or down, or foid it
Type 1013* OCto550MHz 2000 W PEP** 4995 ovar, from the operating position in
Type 1033 20t0550MHz  1000W PEP** 6695 the house.

Signat & Controf

Type 1053 15t0180MHz 2000 W PEP™ 7195 _ .
*iot “wiratess” contrafled-us 1 wire & gnd for controi) Radio - | .
“(sea [torature for frequencyipowar derating curve)

o . <ot I Write for 12 page Dbrochure giving
Dmbﬁdmwdj:mmﬁmmm dozens of combinations of height,
and appleation data on requ =4 weight and wind load. :

You may order direct VISA & MASTERCHARGE accepled. 3

Add $2.00 for UPS or $3.00 for Farce! Post in USA only.
INLINE INSTRUMENTS, INC.  Box 473, Hookselt, NHG3106  Tel. (603) 6220240

Spectai; 1C-255A with deluxe resume sean mod. $318.80 VH F

COMMUNICATIONS HEIGHTS

% a quarterly radio armateur magazine specializ- MAN UFACTURING CO-

Lusharaft ARXZH, $33.00 ing in VHE, UHF, and microwaves. An introduc-
All prices aré FOB Preston. tary annual subscription 18 §15.00, USA represen-
ROSS DISTRIBUTING ANY “losed Monday tative: SELECTO Inc., 372 D Bei Marin Keys 4514 N. Van Dyke
o G COMP. at 2:00 pm. Bivd., Novato, CA 94947 Almont, Ml 48003
T NE o, Ty PRESTON, IDAKO b3 PHONE: (415] 8832478 Telex: 171046 313.798-8515
-
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ICM TV-4300

satellite receiver
International’s TV-4300 is a high
performance receiver that tunes all
channels within the 3.7-4.2 GHz
hand. Standard dual output provid-
ad at 6.2 and 6.8 MHz. Gomplete
with a built-in LNA power supply,
built-in AFC, tuner conirol circuitry
and power cable. All output levels
compatible with video monitor and
VTR input. Easy fo use! Simple
tuning!

1094.50

N

AMPLICA S5
305305 120° K Uncooled
Satellite Earth Terminai
Low Noise Amplifier

The Amplica 305305 120° K un-
cooled satellite earth terminal is a
low noise amplifier. Freq. range
3.7 to 4.2 GHz min., Output con-
nection iype "N Famale.
Weatherprooting is provided.
Mating power connecfor Is sup-
plied.

990.00

AVCOM RG-217_ ..

84 i. cable =

Only 14 dB loss nominal for 84 .
assembly. With extra flexible
pigtail for rotating feedhorn and
weather-proof mictowave guick
connects. Mates with type N
female connectors at LNA
regelver. Fully assembled and
tested. All connectors included.

AVCOM COM 3

satellite receiver

Satellite receiver developed for
low cost reception of wide band
FM video carriers. The Scan-tune
feature sweeps 3.7 t0 4.2 GHz.
First IF frequency of 880 MHz and
a second IF frequency of 70 MHz.
Features inciude switch selectable
tuning, AFC, optional remote con-
trol capability, and excellent
threshoid.

2775.00

AVANTEK 4215 LNA with
DCB-42 power block

120 uncooled satellite earth ter-
minal low noise amplifier.

795.00

SATELLITE TV

AT A PRICE ;
YOU CAN AFFORD NOW A
LONG*S! Save $800 on a
TVRO antenna system.

Super efficient 11 foot polar mount antenna (includes remote con-
trolled polarization rotation system as welll) A supper TVRO anten-
na system. High quality panelized aluminum 11 foot dish and steel
polar mount. Dish weighs approximately 200 pounds, mount 265
pounds. Precision designed, easy installation, zinc chromate base
primed and heavy duty white top finish. The rofaling feed is stan-
card. Easily shipped and installed.

1 9 9 5 u 00 List Price 2795.00

Add on kit to make 11 ft. disha 13" 4" dish




KENWOOD TR-2400
synthesized

2m hand-held
transceiver
Fealures LCD digita
readout, 10 memories, §
auto and manual scann-
ing and made switch for

KENWOOD

standard repeater TS-"SDS

+800 kHz, offei;:, HF SSB _ ‘

simplex and nonstan- » R .

dard repeater splits. transceiver "“CEEEERMEN-NN

Has touch tone pad
golection of 5 kHz chs.
from 144 to 148 MHz,
Mars 1.5 W., RF out- ||
put; NiCad battery pack |
and AG wall charger. L\

349,10 List price 305.00

with digital frequency control

This all solid-state transceiver covers 160-10 meters and
features 4 memories that can be tuned in 20 Hz steps. Has
a huilt-in microprocessor, ’F speech processor, dual IF
filter, dual RIT, tunabie noise blanker, and VOX. Adaptable 9 3 9 9 5
lo 3 new bands. Requires 13.8 VDC @20A. Modes =
85B/CW/FSK. 200 W. PEP. List Price 1140.95

KENWOOD

KENWOOD &
. ) . . TR-7800 2-meter
T$130 § j oo, | or ot e e mobile transceiver
HF SSB . ) < el SCTICT AT TR Features 15 memory channels,
transceiver : 1= L B SN B priority alert, huilt-in autopatch

DTMF Tauch-Tone encoder, auto-
scan, digital readouts, up and
down scan mic, and repeater
reverse  switch., Covers
143.900-148.995 MHz, SKHz or
10 KHz steps. Qutput 25 W,
Hi/5W. Low.

359.95 Listprice 399.95

An incredibly compact, tull featured, all solid state HE
58B/CW transcelver for both mobile and fixed operation, 1t
covers 80 through 10 maters {including 3 new bands on
55B and CW. Loaded with features such as digital display,
IF shift, speech processor, narrow wide filter selection {on
hoth 888 and CW) and optional DFC-230 digital frequency 6 8 3 9 5
controller, The TS-1308S runs high power, Easy operation. =

Weighs only 12 |bs, 13.V DC. List Price 759.95

KENWOOD
TR-9000 2-meter

all-mode transceiver
Covers all 2m freq. plus MARS
and CAP. freq. 143.90 thru
148.99. Features digital dual
VFOs with selectable tuning of
JL00HZ, SkHz and 10kHz, &
memories; auto busy stop scan
and free scan, RIT, noise blanker
and AGC. RF power output: Hi
{SSB, FM, CW)-10W, Lo (FM,CW)

KENWOOD
R-1000 compact

communications receiver

Cavers 30 bands from 200kHz to 30 MHz. Features PLL
synthesizer, digital display quartz digital clock with timer,
AF attenuator, noise blanker, IF filter, and built-in speaker.

: ! AC power 100, 120, 220 or 240 V(. Has calibrated S
1W. Requires 13.8 VDC at 2.9 A, meter and AF gain confrol. LSB/CW, USB, narrow AM or 449.96
wide AM. List Price 499.95

449.95 List price 495.95
call




all-mode transceiver

A compact, easy to use all mode
B-meter fransceiver which uses a
huiit-in - microprocessor for  fre-
quency control and scannhing.
Features 3 memories, memary
gscan, 2 digital YFO's, built-in
AGOC power supply and varible
span speed. Freq.: 50-54 MHz.
Power output: 1-10W adjusiable.

431.10 vist Price 479.00

all-mode transceiver
Features built-in microprocessor,
freq, control & scanning, 3
memories, dual VFC's & LED dig.
readout, Modes: S5B (USB/LS8E),
CW, AM. Power: 13.8 VDC &
18A or optional PS-20 AC power
supply. Powsr output: 1-80W ad-
justable.

6829.10 Lt price 695.00

The ICOM P3-20 power/supply
speaker console for the IC-551D
may be purchased for 179.10

g

coverage HF transcevier

For those of you who want it all. Covers ali 8 HF bands with 100 kHz {min.} each
side. The IC-720 features all solid state, broadband funed and low pass filters and
digital readout. Plus two VEQ's, RF speech processor, CW filter RTTY, nolse
bianker, and fast and slow AGC. Matching mic included. Power requirement 13.5
DC @ 20A. Output C-100 W.

1 2 1 4 [ 1 o List Price 1349.00

ICOM PS-15 12V power supply for IC-720 134.10

b ANNOUNCING

2\J 50D e THE NEW ICOM
ICOM IC-255A B IC 2KL SOLID

2m FM transceiver

with HM8 8 pin mic

A tull 25 watts of mobile power!
Features a 5-channel memory,
complete with memory scan, ad-
justable scanning speed, and
auto-stop. Comes with 2 built-in
VFQ's for standard and program-
mable splits, Covers 144-148
MHz and most MARS freq. Power
requirement 13.8 V DC @ 6A.
Complete with the HM8 8 pin mic.

359.10 List price 395.00

» STATE AMPLIFIER!

Power: | KWDC
Size: Same as IC-720

Power Supply Size:
Same as IC-720
Available: Late Feb. 1981

Price: $ 1 795-00

Power Supply: 40V at 254

o
iC-260A™
144 MHz multimode
mobile transceiver
Enjoy VHF mobile at its best. Side-
kand, FM, or CW. Features 3 built-
in memorles, memory scan, and
programmable band scan. Plus,
two seperate YFO’s mobile mic,
LED freq. readout, built-in CW
monitor, and battery saving Hi/Lo
power oitiput levels. Modes LISB,
158, CW, and FM. Power output:
10W Lo, Power requiremsnis
13.8 vV DC.

449.10 List price 299.00

i

ICOM IC-2AT

2m hand-heid
transceiver i
Features 800 syn-§
thesized ch. (noj
crystals) =600 KHz |
repeater offset, simplex i
duplex switch, 5 or 10
KHz ch. selection, built-

in condenser mic and |
more. Freq.144-147 |
995 MHz Power: 1.5 W {i
at 8.4 V (Hi} & 15W |
{Low) NiCad pack, wall
charger, touch ione

pad, rubber antenna & } Gy }

belt clip included.

242.55 vist Price 269.50
{C2A with NiCad and wall charger
List Price 239.50 .. 215.55

" ICOM BC-30

desk battery charger

Can be used for the IC-2AT, this
charger automatically stops charg-
ing when batterles are charged.
Features indicator lamp. Charging
time 1-1'% hrs. Fits all ICOM bat-
tery packs. Runs off of 110 AG or
220 AC. Has micro-switch to pro-
gram charging.

69.00
®

S




146

HF SSB transceiver

Covers 160-10 meters with 2 aux.
bands available for future expan-
sion. Input power 240 W
SSB/CW 80 W AM/FSK, Features
digital plus analog freq. display,
VOX, RF speech processor, SWR
meter and variable band width.
Remote scanning possible with
¥M-35 mic if radic is equipped
with optional memory shitt {DMS).
Power required 135 V DC at 20
amps,

1034.100List Price 1149.00

it

high performance

HF transceiver

Covers 160-10 meters on 5S8
and CW with WWV/AIJY {receive
only). Features built-in power sup-
ply, digital plus IF bandwidth,
61468 final tubes, auto semi
break-in CW with sidetone, freq.
counter, YOX and WARC bands.

800.10 vist Price 3s0.00

YAESU FT-207R
Synthesized
handie-talkie

A CPU controlled |
handle-talkie covering g8
144-148 WHz with
upidown manual or auto
scan in 5 or 10 kHz
steps. Mas 4 channels §
ot freq. memory, and
=800. kHz or odd
repeater splits. AF out-
put 2.5 W. Hi 200 mW [
Low, L

289.10 List Price 209.00

IN ALABAMA CALL

&t

YAESU
FV-107 external YFO

The FV-107 is an attractive, ver-
satile accessory for your FT-107
station. Besides the velvet-smooth
main tuning dial mechanism, it
features & fixed channels and a
clarifier for transmit, receive or
transceive frequencies.

135.00 List price 150.00

external remote VFQ

A compact remote VFQ for the FT-
101ZD ang FT-901 series. It
features an analog frequency
dispiay. & unique VFO shift that
allows 1 8KHz shift of the main dial
freq. Up to & fixed channels may
be installed for crystal controlled
operation,

157.50 List Price 175.00

NC-3 quick

charger/AC adaptor

The NC- 3 quick charger/AC adap-
tor Is designed expressly tor your
Yaesu hand-held transceiver. The
NC-3 provides charging of your
NiCad battery pack in as litle as
three hours, and the AC/DC adap-
tor allows base station operation.

90.00

"~ YAESU

QTR-24

worid clock

Features worid time at a glance.
Time in any principal city or time
zone ¢an be coordinated with iocal
time on a 24-hour basis. The Time
Zone Hour Disc autornatically re-
tains the comrect time. Uses one
“C” battery.

49.00

YAESU FP-4 power supply
This power supply Is designed for
use with VHF equipment. As a DC
autlet of 13.8 wolts at 4 amps.
overload and short circuit protec-
tion of & amps.

50.00

NBP-9 NiCad [ i -~
Battery Pack

The NBP-9 NiCad battery pack fits
the Yaesu FT-207R. itis a 10.8
volt rechargable NiCad battery
pack. ¥

23.00 | [*))

et ;

YAESU YM-35 iow ¥ :
impedance microphone gz~
The YM-35 is a low impedance
microphone of 600 ohms. It
features down, fast and up scann-
ing huttons which controls scann-
ing of the unit. Also features push
to talk button,

20.00

THRU FRIDAY




50-ohm dummy load
Tune up off the air and cut down
the ORM factor. SWR less than
1.5:1 up to 300 MHz, less than
2:1 300-400 MHz. Comes com-
plete with high grade cooling oil.

29.95

MFJ 525
Speech Processor

Plugs between mic and rig. Has -

VU meter, 4 pin mic jack, 6 db
S8EB power, bypass switch, 12-18
VDG or optional AC adaptor.

107.96 List Price 119.95

MFJ—721 supor
selector CW/SSB filter

For the ultimate in performance,
Features 80 Hz CW filter, SSB
fitter, and sefectable neak and
through noise limiting. Plugs into
phone jack and has 2 watls per
speaker. Speaker and phone jacks
inputs for 2 rigs and aux. 2 watt
amp. 20 db. Requires 9-18 VDC.

iy iy
MFJ—408 deluxe
Eiectronic Keyer il
with speed readout
Read up to 50 WPM. Has socket
for Curtls memory, random code
generator & keyboard. Uses Curti
8044 1C & feaiures dot-dash
memories, weight, speed, volume,
fone controls & speaker. Sends
iambic, auto., semi-auto. &
manual, BF proof keying. Battery
operated. 2.5 mm phone jack for
external power. {6-9 VDC) Op-
tional AC adaptor.

79.98

&Y

Ao @
B pr e -

MFJ-624
telephone patch

The MFJ-624 is a telephone patch
for crisp, clear audio. Features YU
meter monitoring line ievel and null
adjustment,

MFJ-751
tunable SSBICW filter
Instantly zero in on a SSB/CW
signal and eliminate QRM.
Features: peak for CW/SSB
AM/SSTV/RTTY, notch re-
jects QRM, and lowpass removes
hiss, splatter. Simply plug into
phone jJack. Phone and speaksr
jacks included. 2 walts per
speaker. 10Q-volt AC adaptor
supplied.

69.95
®

G5B

m‘ r e rrsion " wonse

MFJ 410 ““Professional
Morse’’ random code
generator/keyer

The 410 sends out unlimited sup-
piy of precision morse code in ran-
dom groups. Send aipha only o
alphanumeric. Full feature keyer
with speed readout (5-50 WPM).
AC adaptor optional 7.95

134.95 List Price 146.95

PHONF IRt
@ ’“’ﬁ" "
ME! DELUXL SUPER €0 K1 TER

MFJ-720

deluxe super CW filter

For the ultimate in performance.
Features 80 Hz CW filter, SSB
filter, and selectable peak and
through noise limiting. Plugs into
phone jack and has 2 watts per
speaker. Speaker and phone
jacks, inputs for 2 rigs and aux. 2
wag amp. 20 db, Requires 9-18

¥, BBLoNP oF berscozinon
—— ®

MFJ-1040

shortwave accessory
Receiver preselector 1.8-54
MHz, 20 db. gain, built-in 20 db
attenuator. Works with 2 anternnas
and two receivers.

89.96
o




YAESU !

FT-707 w/
FV-7070M

$810.00
162.00

FT-707 8-band, 3.5-30 Mhz digital Xevr...
FP-707 Power supply
FV-707DM Dig VFO w/ 12 memories 273.00
FC-707 8-band artenna tuner, 150w.... 110.00
FRB-707 Refay BOX..oveeeeeieereeeeeennes 359.00
MMB 2 Mobile mounting bracket

F1-107M/DMS (WARC) 9-band Dig. Xcvr ..
FP-107 Internal pawer supply
FP-107E Extzrnal power supply i
FC-107 S-hand ant tuner, 250w........ . 150.00
FV-107 Remotfe VFD
$P-107 Speaker .,

SP-107? Speaker/patch
XF8.9B/XF8.9GA AM filter
FIV-107R Transverter w/2m

& meter module only

0 em module only...vivevsseeeenenas
Fi-107M service manuat .

Cther acuessories for FT=-707/107M:
XFA.9HC 60D Hz CW filter
XE8.9HCN 350 Hz CW fitter................ 50.00
¥M-34 Desk microphone
¥M-35 Scan noise canx mic...
¥M-36 Noise canx maobile mic
¥M-37 Mobile microphone

1149.00

kRSt eR

FT-1012D (WARC) 9-band digital Xovr ..
DC-101Z0 DC converter
YE-7A Hand microphone
FI-101ZD series service manual. .

. 889.00

.0 17.00
.x 2500

Call Toll Free: 1-800-558-0411

PR I Ty

FT-902DM S-band digital Xewr . 1535.00
Other accessories for FT-10120/902DM:
FA-8 Cooling tan .. 22.00
5P-901 Speaker ... 35.00
SP-501P Speaker/patch
¥0-301P Mon. scope w/bandscope... . 515.00
FV-101Z Remote YFO
FY-901DM Remote VFO w/memory 415.00
F(-902 9-band ant. tuner, 500w PEP,.. 199,00
FTV-901R Transverter w/2m
& meter module only
H) cm MHz module only
YR-901 CW/RTTY decoder
YK-901 ASCl] Keyboard
YVM-1 Video monitor
CL-901 60 ma. boop/YR-901 ...
XFS.9HC 600 Hz CW filter

549.00
149.00
299.00

FRG-7700 150 KHz-29.99 MHz dig. Revr..
MU-7700 Mesmory unit

FRG-7 0.5-29.9 MHz Shortwave receiver ..

YH-5% Lo-Z headphaone

¥$-200 1.8-150 MHz wattmeter/SWR

¥5-2000 1.B-60 MHz PEP watt/ SWR

YP-150Z Durmnmy oad/watimeter

FT-680R 6m SSB/FM/CW/AM Xovr 520.00
FT-480R 2m SSB/FM/CW Xevr
FP-B0 Power supply for FT-6B0R/ 4808 .. 95.00
FT-127RA 220 £M synth Xevr w/sian
FT-127 220 FM 12 ¢h Xtal Xovr
FP-& 44 power supply
FP-12 128 power supply./spke,
FSP-1 Remote speaker .....oovvvvvneennnnn, 21.00

ou pay LESS at AES...just Call TOLL FREE
1-800-558-0411 - ask for our DISCOUNT DESK

720RU 4407 10w module

$-72 Switch bax

E-728 6.5 long cable

E-72L 13 long cable

MMB-3 Mobile mtg bkt - 720 RF dec
FT-780R 70 cm synth, Al-Mode .
YD-148 Lo-7 goose-neck microphene.........
YD-844A Hi/lo-Z desk microphone
YD-846 Hi-Z hand microphone
YE-11 600 ohm hand miceophone
YM-21 Noise cancelling microphone
YM-22 TIP mic for 127RA

FF501dx Low pass fifter
MMB-6 Universal mobile mt
QTR-24D Deluxe 24 hour world clock .

IMPORTANT!

The prices shown in this ad are
suggested by the Manufacturer.

On most MAJOR items we can
save you money with a Big Dis-
count, Call now TOLL FREE and
ask for our DISCOUNT DESK.

FT-207R 2m M HT/1TP/wall cgribatt 299.00
NC-1A 15-hr desk charger........cvuie.. 51.00 §
NC-3 3-hr quick desk charger /AL ps...... 90.00
FBA-1 Battery sleeve for NC-1A/NC-3...... 3.40
NBP-§ Exira nicad battery pack
NC-8B Exira 15-hr wall charger
LGC-7 Leather careving case
MMB-10 Mabile bracket........

PA-2 Mobile adapter & charger

TA-2 19" telescoping whip ant ... eivvives, 9.40
YM-24 Speaker/microphane

FTS-32E 32 tone CTCSS encoder,

FT5-32ED 37 tane GTCSS enc/dec ... ....
FT-207R seivice manual

FT-404R 70 cm 4 ch. Xtal HT

F1-404R with 16 button TTP ..o

F15-64 h4 tnne (‘TL.S& Burst em:oder

master charge |

THE IRPLEASND & WD

in Wisconsin (oulside MH

1- -800-242-

AMATEUR ELECTRONIC SUPPLY:

4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 Phone (414) 442-4200
AES BRANCH STORES

ASSOCIATE STORE

WICKLFFFE, Ohio 44092
28940 Euclid Ave
Phone: (216) 585-7388
OH Wats: 1-800-362-0290

ERICKSON COMMUNICATIONS
CHICAGO, llinois 60630
5456 N. Milwaukee Avenue
Phone: {312} 631-5181

ORLANDQ. Florida 32803
621 Commonwealth Ave. ®
Phone: {305) 894-3238
FL Wats; 1.800-432-9424

LAS VEGAS, Nevada 89106
1072 N. Rancho Drive PY
Phone {702) 647-3114

Outside NV 1-800-634-6227

448  OcT




CLLECYOR wants to buy battery radios made hefare
1928, pre 1940 Tvs, wireless gear, crystal sets, early

=
parts, 1ubes, magazines etc. Top prices paid, Jacabs, 1
Eighth Street, Pelham NY 10803, y - 9

ARCOS ~ Amatenr Hadio Cx)mponsﬁ Setvice.

YHE/JHF high power armphtiar kits, pacts and ac-

cessones. High voltage power supplies. Praven pertor- ’
mance in wotld-wide use Dowkey, Eimac, Bird, KLM W

Sase lor catalag. Fred Merrv (W2GN) 35 Highland Drive,

Eunt Greenbush, NY 12061

COLLING repair and alignment, 3T: Furmer Collins
anginger, First  Radiotelephone, Extra.  calibration /

taboralary, KiMAN_ZO?-495-2215: o
TRANSFORMERS rewound. Jess Price. WAGCLJ, 507
Aaehn. Orlando, FL 32806, ) . i
WANTED; Hallicraiters recesvers, tiznsmitters, pars,

acosssaries, manuals tor private coilechion. Ghuck
Dactus, WDREDG, 4500 F!usissrrl‘ Austin, TX TRI45

FREE-Fascinating Elecironics Idea Book — hundreds of
unusuai parts & surplus items unavarlable in stores or
wvatalngs anvwhere. Hargam prices on everything Write
tnday tor Iatest issue. ETGO Electronics, Dept, 132, Box
Fe&, Platishurgh, NY 12901,

M(‘)B]l.E ibmtl(;; Shielding glves more ranqe:ﬂrn'; -n-(;15e
Hits and custom systems, Literature, Estes Engineering.
930 Manne Or,., Part Apgeles WA 98362,

ZTOP Locking for a good deal on amateur radto éguip-
ment — you've found it here — at vour amateur radio
headquarters 1n the heart of the Midwest Now maore
thars ever where you buv 1s as important as what you
huy! We ate tactorv-authorized dealers for Kenwood,
Urake, Yaesu, Colling, Wilson, Ten-Tec, ICOM, Dentron,
MFJ, Tempo, Regency. Hy-Gain, Maosley, Alpha,
CushGraft, Swan and many more. Write or call us today .
for our low quote and try ol personal and ifriendly n
Heosier service Hoosier Electronics. P. Q. Box 2001,

terre Haute, IN 47802 512-238-1456.
ot e e s st mm s e WE SPEAK yoUr language
o B | inal unit kit avai

nwer Ha. * d

Y Kansgewe, 18 Used Uicain IH%%E'B%? $169.95 buys the most economical terminal unit kit available
E195, Ne X 2iver, I 395, cas i
i 33}:‘3%"3“"‘3%“29 f,pp‘;a;]fn;;%gj ;zggfalé, 7S EA today - not the cheapest, but the best for the price. The TU-170
$1549./374-A, 31695 C] ol B0 foldover towe i 1 i 1 i

prepaid 3573 tyiﬂ'é"ias'f}:“%“;:')?s’éﬂ%gﬂ ilheron g is a single unit that conneF:is your rig, printer, and computer at
B e, oo Dentron MULZI0B  aneconomical price. That's a language anyone can understand.
Swan dispiay 100MX transceiver. reguiar $699. cash

;
A eycer, SSE s, e Dhan, LM Flesher Corporation

New leom IG-2A, handy_talkie, $189 New two meter
kzden 35)239. New lcom 720 transceiver, $1195 Moory P.O. Box 976 TODEkOn KS 66601 9]3.234.0198
Cleclronlos Company, P, O, Box 506, DeWitt. Ark.. 72042 Distributors in Canada and Australia

tel.: 507-946-2420

HAN RADIO Repair ~ Protessional lab, personal ser-
vica. ™Grid Gridley, W4GJOQ. April thru October: Rt 2,
Box1138B. Aising Fawn, Georgia 30738, 404.657.7841.
Novamber thru March: 212 Martin Drive, Brooksvilte, FL.

e e | RTTY/CW FOR THE TRS-80*
DRAKE B-4/T-4X Solid Tubas directly replace vacuum -

tubes to {give hetter performance! Pre-mixer and mixers
F-4:6EJ7/6HSB/GBES plus T-4x: GEJTBEHSSBALIG 12BA6
$17.40 2ach, ppd, R-4 BIC Improvement kits, $20.60, ppd. ® Serial ports use USARTS

Sartori Associates, WSDA, Bax 20R5 Richardson. TX ]
FR0H0, 214-494-2044 K ROM- l l 6 Automatic CW D
| [ 2

TORGIDS, 88 ar 44 mHy. Five for $5. M. Reed, Box 74, S6- Proaram status
RTTY/CW Operating System ¢

quel” CA 95073 :
KEYER kits $12.95 to $26.95_ Several types. Sase. lor cantinuously displayed

mloimation. MSC, 1304 Toney Orive, Huntsville, AL g . i

iy " 7 _ Instantly lnhcnge,

MOEBILE MT-1RT hvdrauhic operated motle antenna o9 I‘ program status
rrumzs;l 2 to 30 MHz mclusweMTuned by & control hox h Baud rates

rom ihve operalors position ast section contains a :

dnutile an:;ttican Tydrau!ic C.ygindge\;. lDéim“ by two " ASCI /Baudot modes
mniature Hydraulic pumps and 12 Yolt d.c. motors tor :

pc>$lt|1v§080wntrt?f rfgsé agn:i slow scan r?ées‘t?ﬁﬁ Wargts ] AL Transmitter under i
G atts PLE P See at your incal deater or arder onfro
direct if none in your area MT-IRT $22% RTR {retro-tit all | N progrom ..Co

MT-11$102. pius UPS shipping. ANTEGK, Inc.. Route One FEATURING: Self tracking CW speed
B(;Jx ;;135. ggnsen. ID 93334 Military version available.  J i . LLIST & lPRiNT uschle
208-423-4100, ' > i suDle
HAMS for Chnst, Bible tracts. New ﬁ;ﬁ?@s IWE;;E e ASCH-BAUDOT-CW on any serial printer
Eral, . 4656 Krantal Street, Holt. 42 In Sout o 3 .

PaciliciOceania wite to ZL1UE, New England, ACTY. ¢ SPLIT-SCREEN YIDEC All software easily

Mets 21002 on 14300; 2200 on

& REAL TIME CLOCK transferred to disk

Pl toct Tomv Musero, PLUS Requires LEVEL I 16K RAM
HAEDLINE coax — 7/8" 50 ohm, polv-jacketed, $1.75m. [ . Maodel | or Madel 1,

Cornectors $16.00. Specitications: Link, 1081 Aron 51, . external terminal unit
Cocoa, FL, 22922, 3058311117, L4 WOFd-WFG pping -

NEED help for your Novice, General ticket? Hecorded ® Two serial ports Includes pe boerd, cabinet,
audib-visual  theory  instruction.  No  baskgrotind 45.45 to 9600 Baud software & manval

riecessary, Free intormation: Amateur Ligense Instruc- N
tion. P, O, Bax B015, Norlolk, VA 23508, Urconditionally guaranteed
RLBBER stamps 33,50 nciudes postage. N residents ‘ tar 30 days

add tax. Clinton Hoar, W2UDG, 32 Cumberland Ave., ¢ .

vercna N 07044 Limited parts & labor

HADIO collector pays top dollar - radios magazings e CHOWH WCJFFOHW i’OI' ‘j}(.) dcys
parts etc Bafore 1928 Weingarten 67-81 Alderton A N

Srast, Flushing NY 11374 212.596.3545, m' P d l. & ASSEMBLED & TESTED $300
GOM, Kenwood. owners: If you're pot recewmwing ol lcro ro uc 5 yoshington resplents add 5 3% wales tax

=eperata monthly newsletters, vour enquipment is not

E!imed Ilnttc a tweallithg in(!‘clnrrgaﬂé:{ll-ls. geraiisn s,.-;.s#ri. P O Box 892
Uset/s International Hadwp Glubs, rask Hoad FL. . .
Pranae. FL 45450, § Marysville, Washington 98270

AALPH HIGKS, WSACQ — Your deater for Matorgla fm. (206) 659-4279
ssbh and manne. P. Q. Box 15833, Tulsa, OK 14112,

- . - . -




ET901 DM
LIST 1535.00

™ EC-r07
—— FP-707

' -~ FT-707
—+— FV-707DM
"~ MR-7

FT 107 M
LIST 1045.00

—1Z0 O U >m

FRG 7700
LIST 550.00

FRG7
LIST 370.00
N & G PRICE 270.00

N &G PRICE 1195.00

YO101 SCOPE
LiST 320.00
N &G PRICE 220,00

N & G PRICE 850.00

YO 301 SCOPE
LIST320.00
M &G PRICE 220.00

N & G PRICE 495.00

FT 207 HANDIE |
LIST 300.00
N & G PRICE 270.00

FTV 901 Transverter
LIST 389.00

CPU-2500R
LIST $467.00
N & G PRICE 425.00

FT 127 220 MHZ
LIST 350.00
N & G PRICE 295.00

FV901IDM VFO
LIST 415.00
N & G PRICE 370.00

N & G PRICE 350.00

FT 408 2 meter all mode
LIST 529.00
N & G PRICE 475.00




- WORLD LARGEST
~ GUBIG DISTRIBUTOR

-1 O VXXM

WE SERVICE ALL
CUBICPRODUCTS

COMM & AMATEUR

General Frequency Range
160 Meter Band - 1.8-2.4 MHz*
80 Meter Band - 3.0-4.5 MHz
40 Meter Band - 4.0-8.3 MHz
20 Mefer Band 13.8-16.0 MHz
15 Meter Band - 20.8-23.0 MHz
10 Meter Band 28.0-30.0 MHz**

*Model 150 only ASTRO 150 $25.00
**Model 151 only MATCHING POWER SUPPLY 179.95
j MATCHING ANTENNA TUNER 169.95

DIPLOMAT 150 COMMERCIAL OR AMATEUR
H F/ SSBPORTABLE RADIO STATI_ON

DIPLOMAT 150




RADIO TELEGRAPH SENDING DEVICES

Model HK-3M Y192

Now $15 95

Aded $2.00 Shipping
& Handling.

* Navy type knob
* Smoaoth action

Model AT-B anti-tip bracket only, to convert any HK-3 to HK-3M.
$1.50 Postpaid

* Deluxe straight key
* Anti-tip bracket. Can't tip
* Heavy base. No need to attach to desk

CC-3P shiélded cable & plug for HK-3M $1.50
Add % .50 Shipping & Handling.

Mode! HK-1 Nw$2495

Add $2.00 Shipping

. & Handling.

* Dual lever squeeze paddle

* For use with ail electronic keyers

* Heavy base with non-slip rubber feet

* Paddles reversibla for wide or close
finger spacing

Model HK-2, same as HK-1 but less base for incorporation in your
awh kever. $16.95
Add $1.00 Shipping & Mandling
CC-1P shielded cable & plug for HK-1 $2.00
Add $ .50 Shipping & Handling.

Model HK=-4 342"

Now $3795

Add $2.00 Shipping
& Handling.

* Combination HK-1 & HK-3 on same base
* Straight key may be used conventionally or as a switch to trigger
a memoty,

(CC-1/3P Shielded cable with plugs for HK-4 $3.50
Add $1.00 Shipping & Handling

Mode! HK=5 A Electronic Keyer

}Eﬁrf‘ﬂivuiiilimﬂlf’5

Add $2,00 Shipping
& Handling.

* Uses Curtis 8044 keyer chip
* Grid hlock or direct keying
* Speed, volume, tone & weight

* fambic circuit for squeeze keying
* Self completing dots & dashes

* Dot & dash memory controls on front panel
* Built-in sidetone * Use with HK-1 or HK-4
* Battery operated with provisions for extermal power

IF NOT IN STOCK AT YOUR DEALER, ORDER DIRECT FROM

P.0. Box 28271

The HAM-KEY cCo.

§t. Louis, MO 63132

Phone TOLL- FREE 1-800-325-3651

NATIONAL TOWER COMPANY

I N N N N -----.-.-~

NEW 1981 €DiTic

.0, Box 12286 » Shawnee Mission, Kansas » 65212

TELEPHONE: 913-888-8864

ROHN [OWERS

10 cechion

9 top sechinn
& top sechon .
1 sechion

CUSH-GRAFT ANTENNA

A3 2fiement inband Beam

14 Element 2 mhr Hooimer

AFlerment Mmband Beam

-HL 10 mir Vertical .

10 mir verhcal

Zntt "Ringo Ranger”

11 Element 145-143MH? Beam
% Element “Power Fark®

53

T Flement 2 mir ‘Uscar .
% Element 2 mic "Uscai

A1 Flement 2 mir Colinear
14 Elament ¢ mir “Bonmer”

1Y Seft Supparune 16 sy.it)
A2 Relt Supparting (65 1 -
A Seif Supparting (6 sy I .

b4 Selt Supporting lbsu Lo
4B Selt Supporeng (1059 Ay . .
5 Selt Suppoting (10 . tt}

41 Selt Supporting (1§ 5q 1Y .

AM.ATIUR RADIC
ERUIPMENT DM(TCIRV

i
b

The mast compiete direclory o Amatesr
- Hadin Equipment ever published-muer Lﬁm H

feducts - iver 100 manuiactarens/ dis.

Inirutors. Includes prices, sperifications and

pletures of iransceivars. iransmitters,

reqrivers, aniennas. kwers. funers, pawer

supples. microphanes, meters, ieyers, test g
fear, SST‘I RTTY, VF(] s, 21 tnoeed Mg fam Nbrary Is complete withouta
ciyTent edition of Lhis Directary. BONUS - Included with eack edilion is =
iree newslutter contaiming e latest prices and product infermation. @

A8 Selt Supporting (1859, f1) ...
48 245G F atdnuprnﬂ;wmr
> Foidaver Tower

i4 Element # mir BN "Boomer”
45AMH? "Ringo Hanger . ...
T35 170 MHz Hanger kit
T Element 10 mtr Shiywalker
4 Elsment 14 mtr “Skvwalker”

HYGAIN ANTENNAS

BAVTIWE 8090 mie Tiap Veneal

THaDX S Element Triband Beam
GElement loband deam
LElement Triband geam ..
3Flement friband Beam
‘H¥= {nwe: A0-10 miv erhcal .

lement 10 mir “Long John”

% Llement 15 mtr " lnnu Jahn
4 Element 20 mb Beam ...
“Element Xi mtr Long John'
2 Element 40 mir Beam

Drder your ropy tedavl All payments mast be ind) $. currency drawn ona |
1S, Bank. Prices lor e 1981 Edition are a¢ tolipws [nchides postage B
& handlingk US. & Canada $6.95, US. & Canada - Firs Glass $785 B
Frrelgn [Rir| 310,60 Alsn, & coraplote set of 18, 79 BO&B! Diroclones 1s B
ivarlahig for $15.00 8. & €anadal $21.00 [Foresgw - Air],

KENGORE €ORP. ocr1. B
9 JAMES AVE., KENDALL PK.,N... 08824

W D OO R A T Y
B o% Fw —
TR N T

o
=

22828222283293R28E2
@

PE Foirmver Tower ... .
od 4503 Foidaver Tower

Freight paid oo ali fnlduvef towers
Prices 10r.. higher west o1 Ancky Mountan siates

ROHN STEEL TUWER ACCESSORIES

kil EHS Gty Wire
13990 Ihs)
114" LHS Guy Wire

ﬂ““ﬂtﬁlﬁﬂﬁﬂ“ﬂﬂﬁﬁv’ﬂ?’
2szEbEesesernEl

EECEEEECE R

BikEe

- SE5500 tt S$125/1000 f 3
380/500 fr $155/1000 1
15550 1hs)

S Gable $204100 ft
EOMPLETE LINE OF GENUINE ROHN ACCESSURIES IN S IICR

HUSTILER ANTENNAS Rizx
T 40-10 by Vertcal %.00
HH10 mir vercat . E 1156
kiBlTl-MA > Wave 7 mit Motle 1ok Lip-17 Coas ..
10 1f| mir Mnbltﬂ 1rk Lip-17 Coas
SFM . Wave 2 mttr Magnet Mnimt 17 Coax
ik »4(1'{0 MHz Unity Gam Tri Lip 17 Gosix

RESONATORS
15mi - 51000

BEAACAT SCANNERS

1y 7 Band W Channel nysialless

) ugand ob Lhannel Lrystaltess .

pid 7 Hand 20 Channel Crystaltess . ... . § 259.00

RAAR DETECTORS
Furzhuster 111 S 89.00 Fuzzbuster Elile.
Whistler RES5XK™  $ 11900 Fox XK Hemate

) $ 89.00 Super Fas Hemale,

SEEEesEIRE:
22222282888

. 514100 fr. $60/500 L
LRGN0 1 S10/450 B

Berk-Tek min 3 law
Loss Foam
ueiumbra REL .
Supetl Flex

HYGAN CRANK-UP TOWERS
HIZXSS 1 Self Supportin
M Bieone
HGS4HD u4 Seft ‘inpponlnq Hl.dvv [)ntv
HGXIMIZ2 13 Sde Supgort .
HG3MI2 3 Sule Support
Urank-up lowers shipped direct tram jactory t you

KOTORS AND ROTOR CABLE

Allignee HD-731107 sq
4-\\||ame U-100
ZRE (1145#(855(: it
EBE Ham-4{15 sq i)
VIV faftwister £30 5q 141
8 Condurtar Heavy Guty Aotor Cabte

Highest prices ever on recent U,.S.
Military surplus, especially on
Collins equipment or parts. We

. Pay freight. Call collect for high of-
fer. (201} 440.8787. 35 Rula Court,:
S. Hackensack, N.J, 07606

SPACE ELECTRONICS CO.
Qur 18th Year

Dmtr §12 00

4 RN et




MOTOROLA radios wanted. ! want to buy MICORS,
MOTYRACS, MOGOMS ¢ any Matarola mobile or base |
pay all shlppmq Lén Busnak — WAJTIO 301.441-1221
any ime.

AMATELUR RADIQ experts since 1932, Portland Radio
Supply, “The" radio store of Oregon. Factory authorized
dea er for Cotling, Drake, Kenwoad, Yaesu, lcom, Swan,
flentran, Ten-Tec and many more. We teature excellent
sarvice before and after the sale, Portland Radio Supply,
1231 5. W Stark™St. Portland, OR 97205, 503-228-8647,
HOU-452- 0908 Oreqon m!l free.

MlGROPHONES sought for broadrast histoncat am H
ia:. early ACA and Western Electric types James
Stesde, National Assoriation of Broadcasters, 477
Macison Avenue, New York, NY 10022,

COLLINS and Drake nationally tecognized service —
tactary tramed technicians. Other major brands alsa
=erviced. Portiand Radio Supply, 1234 SW. Stark,
Pc;lrt:and QR 97205, 5032288647, 8004520908 Oregon
toll free

RCHN TOWER — Buy direct rom worldwide distributor
ot all Rohn products. Sample prices 25G sections $38.72
ea, 45G sections $88 ea., FK2548 fcldover tower with
freight paid $693., BX48 iree standing $218.80. Hill
Rad o, Box 1405, Bloomington, IL 61701, 309-683.2141,

COLLINS 75A-4 solid-state BBA7 mixers replace {ubes
with better performance, $21.50 ppd, Sarton Associates,
WsDIA, Box 2085, Richardsan. TX 75080 214-484-3093.

WANTED — oid microphones — pre 1940, for my
micliophone museum. Aise mig-related items, Write Bob
Paqiette, 443 N. 31 St. Milw W 53208,

WANTELD: Malntash tube type audio equipmerndt. Marcus
Frissh WAYIXP PO, Box 38% Elm Grove, Wl 53122
414-475-5356,

WANTED — mlitary radios in suitcases — aspecially
B2 A2, A3 BR-11 ete. Also radios beqinning with let-
turs RS - example "SSAA-AM" — “spy radins™ —
nyerseds responses invited, Meiton, Box 2037, Ogden,
UT £4404 — 801-394.2200.

GENUINE LEATHER cases hand-made to torm {1 your
Hil: Renwood TRZ200, 1COM IG2AIT, Yaesu FT207R or
FLAZA, Tempo STT, 837 SHT, S5, Santec HT1200
All ttAases $22 65 plus $1 50 shipping ($2.50 G311}, The
Camm Center, Laurel Plaza Bte 198, Laurel MDD 20810
1.R0).A38-448F

FREE HamiComputer Insider Newsletier! Published
every 2 weeks! Send large S A5.E. W5YI; Box #10101
Dalias. Texas 75207

WANTED: TV sets built before 1956 and oid TV Guides
{194 3-68). WICHH, Box 90-Q. Rockwite, MD 20850,
301-554.1876, .

HREISO0 and rare LF10 LF Preselector $1000 hrm WIFS
206- 2?‘5 634

PFIEF‘AHING for FGO ham exams? When all else fails,
try PASI-GHECK seii-test study guides anilnuous‘ly
successtul for 16 years, Now cornpletely rewritten to -
cover FCG syllabl for 1980 exams, Novice, $5.50;
ieneral, $6.95, Advanced, $7.75; Extra, $739% Pac Ret
conlaing FCG syllabus lar its class, Rules and Regulas
tinnz that apply, our own multiple<choice questions and
diagrams covering each point of the .syllabus, 1BM
~sheets for selftesting, keyed answers with explana-
tions. First class mailing USA Same day service, Send
check or (nuhey oider to POSLCHECK, P.O, Box 3964,
Uthandale, Das Moines. iowa, 50322,

KRENWOOD TV-506 s1x meter transverter. Mint. $175 ppd
Uf‘} gli?hard Wilson KLTJDP, 120 Peacemipe. Daf Aia,
¥ B840

MINT HEATH HWs HWA-7-§ prs, manuals, First 5115, |
will ship, Call Steve, WB40MM, 904-767-4833 after 5 P.M.

LUSED BOCKS: Radie, fechnical, muscl, large SASE,
dagenh Holstein, NBEA, 1515 Sashabaw, Ormnwlle Mi
48462

WRIGHTAPES. Good news! You can shil get Wrightapes
at $2.95 postpaid. But'our tirst price increase since 1976
becomes eftective Apnf 1. 1981, Yau will still get the
same igh guality tapes and mstant service, Try us, You
will swe why over 3% ot our sustomers order more than
once. And why many tell us that Wrightapes are the
best Atter March the price is $3.95,

TH-2400 Scanstop Kit: Total band Scan in one minute,
Stops on busy, Requires usé of sublone switch. $9.95
cormptete. Cashiers or Money Order Steve Das 1842
‘nnnhwe-d Edgewood Conrt Beaverton, QR 97005,

UH SALF: HyGain transceiver 3750, speaker ronsole
%8‘64 VG 355 — $186D. mint — No time to use, in fact
never used. You pay shipping. & E. Gamon, M.D.. KSAGF
- Bowx 57, drant, Ml 48614, Dav 517-496.4610, gve.
h17-RA6-3145.

FUR RENT: Atiractive 3 hedroom New Orleans hame,
furrshed or unfurmished, vath ham shack. tower, and
excellent 3 band quad antenna, Long or shortderm
lease, $650: per month. Fred Kesten, 5718 Chatham
Drive, New Crleans, LA 70122, 504.283.9910 evenings.

WANTED" ICOM 238's — in working condition Jim
MeGCallum 10051 Perdide St Anahern (A 92804
714 .?r2J6'3‘J1

Wk Buy Electron tubas, dindes, transistors. |nteqrated
cirouits, semiconduciors. Astral Electronics, 321 Penn-
“-ﬂ\.’anla Ave Linden, NJ N7036. 701-4686-3365,

OWNFR rapAil of radic equipment book, 38.70. Hslps
yau fix your own equipment. Order vour copy now
K&RQ, 14910 LG Bivd. Los Gatas, GA 85030,

HARDAA operating awards, s.a.s.e, for detéii;P. 0 on
341, Hinckley, OH 44233,

-
Y

L

.

oo W Yo Want The Pinest
EYo ALPHA 77DX

Alpha 270X The ultimate amplifier for those who demand the finest,

fube: Eimac 8877 - 1500 watts of plate dissipation

Transformer: 4.4 KVA Hypersil &, removable, plug-in

Filter Capaciior: cil filled, 25 mfd

Bandswitch: 20 AMP 6 KV

Tetlan - Insulated Toroid Induciors

GQSK CW: Full break.in, (2) vacuum relays

Tuning Capacitor; Yacuum

Conling: Ducted air, large, guiet biower, computer grade

Price: $4495, limited warranty 24 months, tube by Eimac

Other Alphas: 78-32895, 76CA-$2195, 76PA-$1995, F6A-$1695, 174482195
FI5X 5395 (EXPORT ONEY)

L A A A

POWER QUTPUT: 50 watts CW/SSB output ali bands (2} MRF 422 Einals
OPTIONAL POWER QUTPUT: 220 to 225 watts CW/SSE output

SYNTHESIZED FREQUENCY COVERAGE: All amateur bands 1.8-30 MHz in full
1 MHZ hands, pius 4 additional 1 MHz bands for tuture expansion

TWQ PTO'S: Dual receiving, transceive on either,ior split operation

Q5K CW: Full break In, vacuum relays.

SELECTIVITY: Two 8 pale plus one 4 pole filter deliver 20 pole i.4:1 shape factor
(6adB/60AB), plus post detection 1.5, 1.0, .4 and .1 KHZ band width

BUILT-IN: AsC supply, 152230V, 502400 Hz, Hypersil® transformer

IF shift, noise bianker, RF clipping, CW kever, notch/peak filter

SERVICING: S5elf service easiest of any transcelver by using gold plated socketfs for
transistor and iC replacement

QUALITY: Al military and computer grade. 1008 American made.

» PRICE - $5900, mfg. by Signalsone Corp.. Phoenix, AZ B5021.
« LIMITED WARRANTY: 12 MOS.

Phone Don Payne, K41D..tor SPECIAL WINTER PRICES,
Brochure, and OPERATING EXPERIENCE on the CX-711A and Alphas.

Personal Phaone — {615) 384-2224
P.O. Box 100
Sprmgﬂeld Tenn. 37172
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1 HB335P | 1
o N O e e e e - P P
ELE-
MENTS MAX TURN- WIND WIND BOOM
ELE- PER MAX ELEMENT BOOM ING SURFACE LOAD [HA- HMAST
MQDEL BANDS MENTS BAND PWR VSWR  IMPEDANGCE LENGTH LGTH RADIUS AREA @80 mph  METER SIZE WT.
HB43ISP  i4121/28 d 4 2KW  BELOW1.5  500hm 27 19'8° 189" 6.628.t 131.3 Ibs. 2% 12" 38lbs,
HBXISP 14121/28 3 3 ZKW BELOW1S5 3 Chm 27 ik 16'0" 47381, 10201bs.  18ME"  {%-2" 27Ibs.

r1 State of the art antenna technology. Designed to provide phone and CW operation with solid state
transceivers without using an antenna tuner.

ry Bual driven elements for maximum power transfer and broad bandwidth.
u VSWR Bandwidth (1.5:1): 14.0-14.35, 21,0-21.45, 28.0-29.2 MHz. Typical 1.1:1 at resonance.

1 Highest quality materials throughout. All tubing 6061-T6 aluminum alloy. Stalnless steei fasteners
for all electrical connections. Tubing is cut and drilled to precision tolerances for easy agsembly.

1 Buperior performance when compared against conventional vagi designs.
(Call factory for gain dBd and front to back ratio.)

v Light weight and low wind area for simpler Installation.

MULTIBAND ANTENNAS ROOF TOWERS & ACCESSORIES
3F37DX 20/15/10M Triband Yagi, 7 Elements_. . ... .., .. $268.95 TE35A 11.5' Roof Towar with Thrust Bearing. ... ....... $149.85

HB43SP 20115/10M Dual Drive Triband 4 Element Bearn. . .219.95 TES5B 18.0° Baof Tower with Thrust Bearlng............214.85
HB335P 20/15/10M Dual Drive Triband 3 Element Beam. . 17485  TEYSC 25.0° Roof Tower with Thrust Bearing............ .
TE43L 40/1510M Triband Yagi, 4 Elements, . 174,95 20B add on Tower Section for35A & 558, ... .. ..........
MV4BH 40 thru 10M Vertical ........... 59,85 K8085 Thrust Bearing for Mast Diameter 1%-21%". .
MV3AH 40115M10M Vertical, . . . .. .47.895 K5050 Thrust Bearing tor Mast Diameter 1%4-2" ... .. seans
MV3BH 201510M Vertical. . ..

HF ANTENNAS ROTATORS

SQM010M 2 Element SwissQuad. . .............0v 0. % 6195 KR400 Azimuth Rotator rated for 8.6 s.f. Wind Load...... $ 99.85
HB10F3 10M 3 Element Broadband Beam.. ............. 63.95

HB10F4 10M 4 Element Broadband Beam............... 77.95 KR2000 Azimuth Rotator rated for 32 8.1, Wind Load. .. . . "20055—
HB10F5 10M 5 Elament Broadband Beam.............. 113.95 Limited Quantity ot KR200O Available at ... .. ... 249.95
SQ1515M 2 Element Swiss Quad. .. ................... 63.95 KR50Q Elevation Rotator Rated tor 7% s.f. Wind Load., . . . 188.95
HB15F3 15M 3 Element Breadband Beam............... 72.95 )

HB15F4 15M 4 Element Broadband Beam.............. 135.95 Prices Eftactive November 18, 1980

HB15F5 15M 5 Element Broadhand Beam.............. 199.95

HB20F3 20M 2 Element Broadband Beam.............. 135.95 {ORDER FACTORY DIRECT ONLY:

HB20F4 20M 4 Elemant Broadband Beam,............. 190.95

VHFIUHF ANTENNAS Cal I E @i I E f@@
5061 6M 2 Elament Swiss Quad., . ... ey $ 5095

HBBFS 6M 6 Element Broadband Beam. .. .. .. ... . " 89,95 1 80 6 5 4 32 31
HEBF3 6M & Element Broadband Beam................ 119.95 = = =

gggg gﬁgﬁinz E:e4mEalnt Swisg Qiuacs el gggg
ual ement SwissQuad. .............. . H
%18%@&’888 P?:!alrizrelld gxgo Iiilze)?;(e)nEtlBeam‘é. o ,39.92 8am-5pm Mon-Fri and mosi
rass Folarize Lla: ement Beam . . 189.9 ] H
SQ007 70CM Dual 2 Element Swiss Quad. ............ ... nwes  evenings-weekends until 9pm

154

master charge.

THE INTRRBANK CARD. |

425 HIGHLAND PARKWAY, NORMAN, OKLAHOMA 73069 TEL: 405-380-6410

05T



ARMARIE w-ihe-d, spinning disc, dang other pre-1946

telayision ~ets wanted tor histancal coliestion. Wil pay
000 + tor B G A TRKA. 359 test sels, alsa losking for
pre-war gieture tubes such as 124P4, MW-31.3, plus any
parts or iterature relating to pre-war T.V, Arnold Chaye,
WA1RYZ. 9 Rushieigh Road, West Hartford, ©T 08117
HE3:521-9250 weollect calls o.x.).

MANUALS or mast ham gear mace 1937-1970, Send 25¢
con for 18 page "Manual Catalog” prepad. Hi, inc.. Bax
684, Connelt Blutts, 1A 51502

WIRING DIAGRAMS, paris (ists, ahignment instruchions,
reanplete instruction books for used ham gear: anten-
nes Sase ftor sl WBHVN Hox B33, Altaville, G4
95221,

ALPHA To linear dnwlmer 160- 10 1 metprs no kev down
time  bmit, absolutely new condition $1000. Drake
MN.2000 antenna tuner $125, Ten-Tec KRS0 keyer $50
both excellent conaition, Marty Barrack WA2ZKR, 642
Cld  Blacksmith  Drve. Burke, VA 22015, Phone
T0:3-455-2141 evenings.

FT707 WATFARER — like new — All WARG bands —
600 Contact Chuck KBAXL at 203-666-0687 after 330
PM EST Tue thru HMay only.

CONTESTERS — Kdvx buiiding larger antenna tarm n
Missouri, [nterasted? Contact Lew Gordon, Box 105,
Hannihal, MO 63401 114-221.7730.

WANTED: cw equipment. Kevs, paddles, keyers anhgue
itﬂn;% what have vou? KYEA 3891 Seagull Drive, SLGUT
%4120

L,(Jll INS naw w KWM-380 or older gear s the best, Far
tost reauli‘i call K1MAN 2".1? 495.231%

MINT: BRYV 6100 rransmniier $250; Genlral £leciranics
inemtorscopes Hranqmm‘retpwe\ 75, KK 2095-112
vevar (has fealures of 2015 $250; BC-221/AC supply, $35
‘frade uprdown tor Swan 510VEG; (il funer; crankup
tower KBJLK, 426 meral ka W'BFI’PFI OH 4448.5

{ HAVE a =:upplv of mIGrow 2 parts, le-}rlrhpb and dish
antennas Send = g e fur (61 KB 22518.97th Ave
No , At 1, Bagers. MN 54374,

LNTIQUE/MODFERN; tutes, books; meters, "averyihing."
3un s.a.5 e tor 11 new pages. W4BLQ. B156, Edgewater,
FL 37052,

FHUNE PATCH Swan FP-1, plugtn mobil rmotnting
Atlas MDK, Best ofter, WB50CL. P. 3. finx 613%3
Henistan T4 ’T?UR

HFAIHKII 58 104A transce ewpr neise blankpv e filtar.
GB-B04 speaker. SB-1144A power  aupply, 5SB.644A
ramaote VFr) b ltneas amplitier, package only. '
hip, $1150, W Q. 8038 Watchwouod, Haughlon, LA
10_{? 3ibB-949. 44'”

FOR SALE- Haath trapsmitter HX.10 Like new axcelent
comdition $174 WH?CW Call 2014835459,

22| LING: HEath HW A0Tiew Tiiter & HP.ZIB pwr supplv
$37%  Central Eleckronies. 800U brogdhand  Linear
ampimanual, sxtra finals $200. Please cail Andy.
WAZLIK, 2013778007,

NOBTALGIA Far Sala - 197D series Murdock head-
phones — M ohms 1930 seres Brandes headphones
2M ohms F Thompson, Bx 286 3150 NE. 36th Ave

Qcala, FL .32671

WANTED: lhrPe- \,r&tuf) tube soek kats, Ray Lasie
WATEKH, 135917 117th Ave NE, furkland, Wa 98033,
Z‘()H-B?1r41HH,

FOR SALE; ICOM 245 Zaneter transcewer and mobile
antenna: 225 left-handed Vibropiex kev: §30. KHAHA.
#UB-57 28864

.‘F.'(aONAU? ﬂcq r—y months olet %265 :ncrudlnq
UES wayne Hagemeister, 47 1% Lois, Wichita Falls, TX
TE306.

HEATH parfect SR200 hnear; 10 m
$345 You ship, Harms, WABLQ Rik
320732,

SELEING Drake 4. B4 T-4X & Pur qupprtv“s' Manuals,

ﬁkksnu 5600 Please call Aﬂdv WAZNK, 201 JH 6992

WANTED HW- a, will 1rade Chess fmallenqer f pertm't
~and annsv Box 1:43 Ia Bend AZ 85337

~Dentron 160-10.AT ki kulowan lransmatch $50, Ex-
cullent condition Paul Loatman, 2101 South Aankin, Lo
m(:lnd OK 73034 Phnne A05.341.75071

TOR SALF- KLM PA10-40BL  2m
'NDQ)AOJ 712-239-3953 ?

WANTEDY 40X (0004 ar 4{,)(1‘3(108 new of fike new.
WOOYH, 1605 Ridge Ad., Green Bay, W1 54304.

113.11‘- emx \with rwnsma 54?5 KSABP 216-688- 99!3)

R bAl E: ke Kenmmd TS1208 At xrvr PS5-30 ac ‘;uppiv
intke, $550. MFJ 481 mamory Keyer, wisq & str Keys, 555,
Mik-J 0418 Versa Tuner, $55, Anixter-Mark HW-8G thru 10
awbhile heliwhips, w/mounts, 355 Healh VF.7401 2-meter
wevt. Micoder Y, VEA-T401 ac supply, $32% Larsen &8
sameter whep, $£b Avanti thru glass 2-meter whip, $20.
taesy FY-207A. wisynih PL, Dattery, charger, Debco
mokile  charger, Kulduckie, $305 Damwa  GN-S2
mw»HHWH meter, $94. More, All brand new, KZRHK,
C12-R77-8539

YACULUM ﬂELAYb. AJTA, new‘ %45, Goaxial switches,
Transen 1460-822, new, $48, £imac scokets, SK-300, S
MU%;- L’?ﬂlﬁ WARBLIS, 8956 Swallow, Fountain Valley,
L 927

DFlAK? STATION T&XC FMB M54, Cod consele all ex.
cellent condition with manuals cahles et $950. pius
shipping, WEBEEYT Berme Chap, 2811 Bonnie &t
Omaha, NE 68147,

r'a:' new fubes
dgewater, Fl

amplitier %195

r----------1

1Copy RTTY, ASCII ]

and Morse
from the palm
of your hand.
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I Have you waited to get into

I cade reading until you found
out what this latest fad was

J about? You can stop waiting,
because it's no tohger a fad.

I Amateurs everywhere

I are tossing the gigantic
clanking monsters of yester-

l year that once performed

l the job of reading
radioteletype, They are trad-

I ing them in for state-of-the-

l art code-reading devices
that are incredibly small,

I hoiseless if desired and in-

I finitely more versatile than
their antique predecessors.

l Kantronics, the leader in
tode-reading development,

I nasjustintroduced the latest

I and most-advanced break-
through in the copying of

I Morse code, radioteletype

I and ASCl computer langu-
age.

| The Kantronics Mini-
Reader reads ali three types

l of code, displays cade speed,

| keeps a 24-hour clack, acts as
a radicteletype demodulator

l and reads all of its decoded

l information out on a travel-
ing display of 10 easy-to-read

I characters. it is so compact

l that it fits in & hand-heid,
calcuiatorsize enclosure.

| At $314.95, the Mini-Read-
er outperforms anything

1 within another 400 of its

l pricerange,

Call or visit your Authoriz-

l ed Kantronics Dealer now to

I find out what the latest in
technology has done to

| codereading.

|

|

|

i

L

K& Kantronics

(913) 842-7745.
1202 E, 23rd Street,
Lawrence, Kansas 66044

TEN-TEC

OMNI
546 ONNI-C 9 Band

Digital XCVR . . . ... 5979
255 Deluxe Power Supply w/Spks.149
280 Standard Power Supply . . .
217 B0OHz 8 Pole CW Filter , ., .
218 18004z 8 Pole SSB Filter , .
219 250Hz & Pole CW Filter . . _
243 Remote VFO . .

DELTA
9 Band 200w,
SSB/CW XCVR .,
Deluxe Power Supply w/Spkr.149 §
Standard Power Supply . .. 139§
200Hz 6 Pole CW Filter . , ., 49
Remote VFO Unit , .
500Hz 6 Pote CW Filter . .
Mabile Mount
Moise Blankar

ARGONAUT
515 Argonant-5W.

80-10mtr, XCVR. .. ... . 389
210 PowerSupply . ........ 33§
206A Crystal Calibrater . . . .. .. 33
208A Naotch/CW Filter . . .. ... 37

HERCULES
444  Hercules 180-15 mtr. All Solid
State IKW Amplifier . . . . .1349 §

ACCESSORIES

214 Mike for Model 234

215PC Ceramic: Mike w/Coif Cord.
Speech Processor . . . . .
Antenna Tuner . ., ...
Duzl Paddie Keyer . . . .
Single Paddle Keyar. . . . .

TEXAS TOWERS
A Division of
Texas Cormmunications Products

1108 Summit Ave., Suite 4
Plano, Texas 75074

TELEPHONE: (214) 423-2376

Prices Subject to Change without Notice




‘intelligent’ General
Coverage Receiver | =
with its precision,
stability and 24
channel memory

is an awesome

experience”

— O.P. Ferrell, author CONFIDENTIAL FREQUENCY LIST

Compare the NRD-515 features, performance, price and you’ll agree
it’s the finest value in general coverage receivers. Tune anv station from
100 kHz to 30 MHz in precise 100 H7 steps, All modes: AM/USB/LSB/
CW/RTTY. You are ready for all HF listening with the 515, And with the
tatest in circuitry and convenience. PLL Digital VFO: the svnethesizer is
phase-locked with & 10 MHz ¢rystal reference and combined with a
photo-tvpe rotary kHz/Hz encoder, UP/DOWN switch speerds tuning up
to 200 kHz/sec. Electronic “Lock™ prevents accidental frequency
change. Up-Conversion Double Superheterodyne Circuit with 70.455
MHz tirst I-f, balanced mixer, crystal filter, noise bianker, 2-step switch-
able attenuator, 2-speed switchable AGC, switchable incremental fun-
ing. Pass-Band Tuning switchable from & kHz, 2.4 kHz, 0.6 kHz option
and AUX with 0.3 kHz option — two for 55B, two for CW. 24-Channel
Memory option, programmable to any frequencies for the easiest, fastest

tuning ever! All Accessory Circuits on rear panel: Memory {also for treq. |

data inputfoutput for control of computer i-f output; Line output; Re-
copder input, Speaker; VFO output, external VFO input; Sidetone input;
Anti-trip output; Monitor on-off; Mute terminal; and more. All Solid-
State; Schottky TTL ICs, CMOS ICS, epoxy PC boards. The JRC NRD-
515, truly remarkable in design, performance and vaiue. Receiver:

$1490 plus shipping; Memory: $290; Speaker: $47.50: 600 Hz Filter: §

$50.00; 300 Hz tilter $70.00. New 32-page GILFER catalog, 25¢.

GILFER SHORTWAVE

North America's Shortwave Mail Oirder Place
Dept, Q-2, Box 239, Park Ridge. NI, 07656 LISA.
FH. 1201 39i-7887

‘““ONV SAFETY BELT”
A “‘MUST”’ FOR SAFETY!

75 Bl Salerns

"NOW THE LARGEST HAM STORE
IN THE NCRTHEAST....”

NOW AVAILABLE
ONV TOOL POUCH
DESIGNED FOR ONV SAFETY BELT
$9.95 EACH

Shipping & Handiing #repad

- Immediate UPS Del'y

UPI Communication S8ystems, Inc.
Mail To: P.O. Box 802 ¢ Saddle Brook, N.J. 07662

N.J. (201) 279-7528 = (800) 526-5277

{Office) 481 Getty Ave. » Paterson, N.J. 07503

Cable: Unipage Telex: 642597

2INV

Prasident
At last!! — a satety belt designed-to meet”

the safety needs of radic amateurs, radio
stations, TV stations, boat awners, painters,
sonstruction warkers, maintanance people
-~ anyone with the need to climb — now at
an atfordable prce.

Qur*ONV Safety Beit" is titted with two drop
forged steel-"0' rings. Onto one is spliced 2
3 toat length of 2 * diameter nylon rope fit-
ted with a drop torged steel snap hook. The
3" wide nylon body comfort pag is secured to
1% " wide, 9500 Ib. test nylon webbing,
which is resin or latex treatad for abrasion
resistance. The belt is adjustable up to size
48" waist.

Only $39.95 plus $3.00 for

tage and han-
dling. NJ residents add 5

sales tax.

" CUSTOMIZED
GREAT CIRCLE BEARINGS

» [:entered on your GTH » Shows distances too
= Shortand long cpalh hearings = [aminaied in plastic
= Foravery DXCC country v Great giff ideg

$12.75 Calit., $12.00 US/Canada; $13.00 all others. Includes
shipping; send check, money order, Master Charges VISA

= [nterproducts &
2377 Pollard Gt., Los Gatos, CA. 95030 U.S.A.

ey

THE PICTURE WAY OF CIRCUIT DESIGN
NETWORK SOLUTIONS 1N mikuTes $7.00 A e 1

vihat vale M5t §1 A tor postage & oandling
i) wild
fhis circutt
luid & sotreo?

Ry = S0 ohms
® 00 ¢hms
o

S Pkt o i skl
20 chms i B B 2 el et

{ %
a1 B SASE 40 v wlli L E“‘
prppEntrs H TR

P O

GEOMETRIC CIRCUIT DESIGN
4007 Glen Court / Fairlax, VA 22031

46 ahms.

Call or write for our {atest catalog,
contaiming every major line of
quality amateur products, alf in
stock for Immediate delivery;
equipment, towers, antennas, and
aecessories.

{617) 391.3200

208 MYSTIC AVENUE
MEDFORD, MASS, 02155

JANUARY SPECIALS

NEW A4ZDEN PCS-20002Meter.. . ....... 5249.00
NEW ICOM 1C260A Zm All Made .. ... 1. 425.00
KANTRONICS CODE READER . ... ..., .. 44L00
BEARCAY #500r 220 SCANNER . ..... ... .- 269.00
ICOMICSSIom... .. .. ... ..
AZDEN PCS-2B0 IR FM ... ..,

1ICOM 2rm ALL MODE 1C 251A . .
ICOMICTIRSAIM . ..ol
JANEL Q5ASPreAmp.....oovere v
SWAN ASTROSG, , . .. L R 7
HL1LMFJPRODUCTS - 12%aff List
ICOM'S NEW Synthesized Handheld .. ... .. 215.00
with ITPad. ............ ...... L 229,00

Write for RED HOT SPECIALS LIST!
BEN FRANKLIN
ELECTRONICS

115%2 N. MAIN HILLSBORO, KS 670462

316-947-2269
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SMIC-WINTER specials — Astron Power Supphes AS -
204 385 AS - 20M $99. Albright Communications,
WEIBDZ, 1207 N, Washington Ave,, Scranton, FA {18509
15173477056,

NEED an exmtiﬁgﬁi;} tation tor yuur'hamle‘:t. can:
vuntion o) barguet? Consider “24 Great DXpeditions.™
See Jantiary 1941 Ham-Ad WA4WME

ANTIQUE HAMMAMARLUND RRBG 1941 receiver (Navy type)
aen, coverage colieciors item $2%50, Drake High patch
iphane) $35. One kW arnp ssb-am-cw $120. Dentron
antenna tuner 80-10 AT $50. BEW lo pass hilter model
426 $15, 12Volt 15 Amp Xtr. $2010. Hustler 14 AVQ ver-
tical $50. Model 19 Teletype auto CR-LF $76H VTVM
model ME/26B as is $10.10 Mic., power supplies and 1
kW xirs and chokes 335. 10 $90, 2 to 32 M. ANMSRRI13A
275, Most of above with manuals. Yeu ship, no coliegt
calls, F W, Nicholas W7REBF 1-602-995-0131 after 3FM
we-vk days,

LOOK, 275W Johnson Matchbox Wimeter, mint, 595,
Drake AG-4 powersupply, wiMS-4 speaker, new new,
$100, Clegg late model FM.27B xovr. W, fess than 10
hrs, factory box, $190. K. Rice, 319 Tavler, Grand-Ledne,
M1 4BB37. Tel : 517-627.2019

SOLAR CELLS 4V, 4" diameter 2 Amps 3875, 10 for ‘!;85
plus shipping, Low power cells $5. WBDFS, 1742 Dowa
Drive, 5t. Louis, MO C 63136, 314-520-6667.

FOR SALE: Old QSTs. Egith Hardasty, Box 100,
Frazevsburg, OH 43822

YAESU Fi- 1018 tan, mike. $475 Pick.p, WZCRW
2018861177,

ORAKE TR-4C transceiver, RV4-C remote VFQ, 34PNB
neis# hlanker AC-4 ae supply, TR4-G refurbished by lac-
ioty about 1 vear age. All exgallent candition, $550. 1
ship anywhere In 48, Peter C'Deli, AESQH, T Brian Rd.,
Suuth  Windsor, €T 06074, 203-666-15841  ilays,
2N3.644-31643 evenings beiore 10 and weekends,

KDK-2015 tulty synthesized 2-meter fm Mint condition.
Yery hitie mobrle vse. Built in 4 memary channels with
scanners. Bullt in PL generator. Discriminator rmefer
butlt in also. This unit has not been modified. With
matching ac supply and mounting bracket, $225. | ship
anvwhera in 48. Peter O'Deall. AESCQH1, 7 Brian Rd., South
Windsor, T DA074, 203-666-1541 days, 703-644.3543
evenings before 10 and weekends.

ARGONAUT: Ten Tec with 405PA and 250BS and carry-
Ing case for vacation use, $425. K2vX Wresen 18 Wilbur
Ave. Newark NJOT112 phone days 201-525-1570 nights
201-923-5322.

HEATH 5B-401 fransmitier $200 plus-;ﬁ-ip;J-lnq Excellent
hus nepds minor wnrk WbTF ?13 B81-1009.

FOR SALE ¢ Cullms s Ime 4 V(-'dei oid round embiem
TG0 MCN no. 5000D. 3253A MON 4307, 5i6F2
MCN20103, SM1 microphone, VBE procassor 52,200‘ In-
cludes LIPS anywhere LSA, Yaesu FTO01DM mint plus
speaker, 1 vear old, $950. Paul W1f‘KA #)3-582.4885.

FOR SALE: Heathkit SBZVJIJ Ilrledi’ 5252[) HM2140 watt-
reter $80, HD15 patch $20. Johnson 250 Matchbox 540,
Aztatic D-104 mike $40. WEMYE 650 Daphne St | Broom.
tield GO BOD2(,

KENWDQOD 15180, mint, with DFC, 2nd ssb tilter and
PS-20 power supply — $900plus shipping. Bay Mertens,
M Glenwood Road, Yestal, NY 13350 WA2OEW,
BI7-748-1497.

GLEANING HOUSE. Send 8.2.6.6_for list. New and used
parts, tubes, etc, New coax sonnectors: SO-239, PL-259
n fgr $6.50, KSBZU 10338 Sagepium, Houston, TX
77089,

FOR SALE: ICOM 701, power supply, nuc and Dentron
Super Tunar Plus; 1112 years old, used approx. 5 hours
total time. in orlginal cartons — $1100 Contact Tom
Oskiera, KASDCX, 3176 Miller St., Phila. PA. 19134
e 15 4251946,

HW-100 with HP-23 ps set has additions and | and modifica-
ttans has beon serviced by Haath Nay. 1980 hath $240
KIVX Wiesen 18 Wilbur Ave | Newark NJ 07112 phone
dalys 201-575-1570 nights 201 W23.5322,

HEATH SB-110, SB800, HP23, for Bm. 2m. ssb. and
OSCAR Mode A NATL, 1305 7331585, $375.

HAMM fate model §75. HP410B VTIVYM $50 wattmeter
from 31284 $65, R390A, nice, $275, Bird 43 Thruline Sec-
hoin $30, Andrews Hehax 1/2%. Schaaf, Box 301, DePere,
Wi 54115,

WANTED; GTM D133 manual wiite 7 Nussbicke! AR 1
Woonsocket, RI 012885,

BITY GLOSFOUT — NS-GO automahic Cler Partial kit
(hoard, programmed PROM) $10, ppd. Wireditestad
$19.50 ppd. Quantity limited. S.2.5.2. tor into. Nat Stin-
nette Electronics, Tavares FL 32778

EXPE HIM[:NTER"-E KIT = lron powder torerds (ncludes
one 12512, 180-2, 1108-2; two T25-8, T37-6. T50-2 T5(-6;
three Y682 plus wmding chart, applications intormation
and toroid date. $7.50 plus 50¢ stupping US. and
Canada. Palomar Engineers. 1520-G industral, Escon
didn GA 92025

KENWOOD TSB20SE with ow filfar. Mint, $475. Yaesu
FI-626B0 6 Meter xovr. Pertect. 5550 HW-R, p.s,
mandais, Excellent. $110. WBFVOO 502-768:4830,

SELL: TS5208, ow, §578; FT-101Z, &w; %575 Each mint
HOE patch, 825 TT pad, $20; 4CX300A, new, $20;
Hovos 08, |648 $257 55D & ow Crud-O-Jects, 520 each;
Superex boom mic, $10; Rohn 4bA(: 3 top. 850; K1VTM,
AR Box 207D, Bethiehem, CT 06751

COLLINS 75A4 receiver serial 3940 emeilent condition
$325 Lew Wallacs Collins NY 14034 F16.632-2425,

Palumar Engmeers
Antenna Tuner

profile

Hera is the famous Palomar Engineers high power tuner in 2 new
compact size. Only 512" x 14’ x 14’ yet it has all the features,
works from 160 through 10 meters, and works with coax, single wire
and balanced [ines. And it lets you tune up without gecing on the air!

) WE INVESTIGATED

All tuners lose some f power. We checked several popular tuners to
see where the losses are. Mostly they are in the inductance coil and the
balun core,

So we switched from #12 wire for the main inductor to %" copper
tubing. It can carry ten times the rf current.

IMPOSSIBLE FEAT

The biggest prablem with tuners is getting them tuned up. With three
knobs to tune on your transceiver and three on the tuner and ten
seconds to do it (see the warning in your transceiver manuai) that's 1%
seconds per knob.

We have a better way; a built-in 50-ohm noise bridge that lets you set
the tuner controls without transmitting. And a switch that lets you tune
your transmitter into 2 dummy load. 8o you can da the whole tuneup
without going on the air. Saves that final; cuts QRM.

BEROCHURE AVYAILABLE HOW

For further details on this exciting new high-power low-loss. easy-to-
use tuner send for our new brochure. Or visit your Palomar Engineers
desler,

Mode!l PT-3000, $349.50. To order send $10.00 shipping/
handling. California residents add sales tax.

master charge

THE INTENBANK CARD




A New Tradition: BRIGHT A500
Frequency Counter

In a vaty short time, the BRIGHT A5 seres has become a leader mn hugh quality,

Iow cost requency counters. BRIGHT has accomolished this hy setting standards
ertormance and workmanship usually seen only in higher priced connters

U trequency couniers are builf with tha same care s our commercial rnodals,
bt at hudaet prices Now is the hme to buy your frequency courter

AS500
§185. 95 1|
« Color-Keyed Pangl & RFI/EMI Shielding Standard
* Combination Gatesinput Indicators * Factary Assembiled 8 Tested
« [.ow Hattery Indicator » Telescoping Antenna Al Supply Included
* Laboratory Type Cven ime Base » 1 Year Limited Warranty
* Bahery Option s Madein LS A

BRIGHT's new frequency counters feature RF| shielding, easy-io-
read large LED's and professional styling that make the A300 and
A500E compatible with the enuipment invour shauk The AS00 18
net just ancther “prefty tace” |t is a highly relable, accurate counter
that will put you pri iy on frequency every ime, It will aven show
sou the input that is selectedi

AMOOE
PARAMETER ASC0 (Exzended Range}
Frequency Range S50Hz-500MHz 50Hz- 1100 MH»
Dynarmic Range (Typical) A5Dbmaso0 A5Dbmarsou
Resolutior bon SOMHz dHz 1Hz
sbestavmizble  SOMHZ-GOOMHz OH7 10Hz
Sremes s S00MEHz-1100MHz NA 1004z
i PPM 1 PPM
":\ncsuracv over Temperature 17°C -30°C 1790 .30°¢C.
Sensitivity S0Hz-S0MMHz i-10MY -1V
SOMHE-S00MHZ 10-50My 10-50MV
SO0MHZ-1 TOOMHZ MA S0-100MV
. ] 10MHz 1OMHz
Time Base Description Proportional Oven | Praparnonal Oven
wize and Number of Digits ¥ 5 wag &
Price incl, antenna & AC supply STHS.95 5215.9%

Available options: Nicad Battery Pack ($29.95), External Time Base Input ($49.95)

TO ORDER,CALL TOLL FREE800-241-4120

BR.GHT TERMS: We gladly wocept MC,VISA AMEX and COD. AL orders over $100
add $7.50 shipping. handling and insurance. Delivery dates given when

ELECTRONICS order s placed
404'952'0968 PO Box 76972« Atfanta, Georgia 30328

RF POWER

on WATTg P

&
3 ¢ %

Yimd Cine Sinp Scuice for KE Fower Tubes and frensiiors

VALENTINE SPECIALS

54002 $ 96,00 B11A % 10,00
18002 95.00 61485 2.00
51000Z $30.00 H14RW i4.00
ATAZAGE 45.00 8122
AGXISOF 78.00 858
GMJE 430 HRTT
128YT 1.8 e
A77R REEL 545
HF TRANSISTORS
230 Mhz
RFZ3.RE 13 (PG S0W 125Y 111,00

(Premium Heplacemenls for MRF450 & MRF45(A)
RF43,RF33 (RFG)  TOW 128V 1530
{Premium Replacements tor MRF455 & MRF4554)

Ciazsds IGIGY 50w 2.8V Flange 50
3424 IGTCT  BOW 126V Flarge 14,00
S0T451 EFEMI B0W 12.5Y Flange 14,00
SMAaTE  (E5MY a0W pEAY Flangce 850
HI-85 (RFGY 80w 12 5V Flange iTAp
MRF458  (MOTO 80W 1295 Flange 1988
YHF

150-17% Mhz

B412  LTC) 4DW 128V S s
ANRR] BEM) B 128y Stud 4%0
AMNEDR3 BEM) AN Ay Hiud S9%
AMENGT EEM)  AWYPNE 125V Elange 58
MRF247  (MOTON 7EW 125y Flange ]
s01418 iS50 FOW i25y flange 4,25
HAF 13 RE23 alsc replaces ZNBOS4-MRF224 12
UHF

4505120 HZ‘

JMEYdE  BSM) oW 12 8V Btud 11.95
MHWT1C-2 (MOTO) 13W 125V Module 19 db Gain 5400
OME0-128 10T anW $2.5y Flange £2.85

MINIMUM ORDEA 330.00
CIALE TOLL-FAEE B04-845-2322 |MN.Y. State 556 B38. JE0d)

RF Gain,Lid.|

34T
100 Manrick Road Rocicvitls Centre, Naw York 11570

“¥3 30 CHANNEL
‘ ) CABLETY
Y ,vqw-“‘

QRDER Nc fBlAEfM?

ROUTE 9N,
PLATTSEURGH, N.Y. 12901
TEL_:{518) 541 leu

I-IintsQKmks

m&;ﬂf’ “"lm»m Hundreds of practical ideas and solutions to workshop

direct from the ARRL.

and station problems that plague all amateurs. Don’t be
without the “Mints and Kinks.” Your copy of the 10th
edition is available today from your favorite dealer or

Just $4.00 USA, $4.50 elsewhere, postpaid.

THE AMERICAN RADIO RELAY LEAGUE
225 MAIN ST,, NEWINGTON, CT 06111




WE BACK EVERYTHING

WE SELL WITH (R
PERSUNAL GUARANTEF
I'RICES F.Q.R.
HOUSTON

PRICES SUBJECT TO
CHANGE WITHOUT
NOTICE

ITEMS SUBTECT TO
PRIOR SALL

-~

ORDER YOUR
KWM 380 NOW!
| OLD PRICE & FREE GOODS

%KENWCJDD PACKAGE

HONIW STHINOAH STTHOW HOH HOLYNIWG 1 AHAL »

i

synthesized hf

Lo 618 JOW OKIVYH

» b fransceiving system

continuous coverage

for sty cary #hny fintter pefability, pertor.
AT dud repifabion tan Hie 220 <eries feom
hestions ]l the TS840 8k b e ese eption,
This s just plam oo radin at o trememdonos
adbrnps, whin v consider the brose Gt ler
1 k-BRYaned i nopshooe (M8 <50 Too

Q-30...
160-10 /...

T%RPRISES TR-2300 B

continuous coverage reception no gaps
no range crystals required

Amateur Band transmission, including
capability for MARS, Embassy.

Governtent, and tuture band expansions
PASS BAND TUNING
R.I.T.

INDEPENDENT RECEIVE

TJELSTAK EN

Tha remarkabip Ab A Morsernatic rtomory eyt
Haps 35 fantashie tratures w twe AEA
Iesianes me menmiaters Hirnaracteo
T v SSHOMANE Sb 17 RLrber b o, ek
Argd aulnmane maorse ltaner morle

FEW' CONTEST '

KEYER CK1 - 129.95

Brlngs you the
Breakthrough!

b 1% 520 Sk, 629,95 . U }
MO0 MIC o gitt SELECTIVITY WILL
;‘{\_’;-T.Jzu FILTER s | HANDLE WARC BAND
’ - EXPANSIONS
*  HARD TO FIND SURPLUS .,\& ) CALL FOR QUOTE
r ) - D)
ETO/ALPHA SOME | ( ET CETERA
LEFT AT OLD PRICES BE LD EN O LubiceSwatt W2BXA S e
L HGHju " . Astre 1500 4 FTon
~ Db Shisid ;«g;s (P L 1 Nutro 100MXA. | : U Y
. ﬁ‘ = wooo i Mirage B3 1 watt- 30 War emp BA,95
ME“ORY B s6q/t i 'f 3 125 SRO0A we ANt/ Ac 145.00
;‘g‘m'-' vE W e s Cushcraft A3 Tribander 164,00
KEYER : B214 L i Biret 43, Slugs . Stk
Ll T3 1R 4" B o 'w; ‘“'“ . COE Ham-4 Rotor . 16%.011
- P i s 'a Ham-X ........ ... .. 23940
BREAK Regutar GGVF :::’Eﬁ FOK Polm 2 Handie with HPCAC  Ta.00
j - v o e Bk —_—" =t Cerran, GE 5372 B 34,00
THROUGH! | |S55 = ¢ ¢ & =2 o |oensit™™
iy AT 2B a0 e 22 Lk 1466 EES]
=t RGBi \‘:' bits Kenwood Yaesu
= Nop-coptaminating ., ;‘?\dnkn\lr;‘?r\ i Eenwaod dervice Manuals
- o . 8267 e g sa 2B e Stork 10118 ea
'% u 36¢/tL, ;:;3 "; ;;: st Lalrex TBSEM . e H25.00
oL . . ‘ Helden #14 8000 Strapndid
oy MINL RG-5% 19¢ OO ARtenna Wire Ing 1t
P F ¢ LARGE BOOKSTORE - WHAL DO YOU NEED? felrex Muonnhanders . . Snck
: Adel Nibbling fudl ... ..., 595
s B ASTHU 103 lanal QSAS 41,95
15(1THRUUGI':|“1JI“: E:SEEU&:I‘N:.E”‘-‘::H‘? Prolessional Grade Kohn {owsr Ak olt degler
s BANDS FULLY OPERATING HE 556 Transcapen o . . o
25Ch, 450 Sections

Alliance HIDTY Botar ) 114,95
® 100 WATTS ALL BANDS Amphenel Silverpiate PLISY 100
ALL MODES 1e LM 2954 2M Svinhiesired 1900
10 ), SSBAER AW

® AGC DYNAMIC RANGE hemanad TSt oot e
GREATER  THAN 100 B 10O ICZAT/ TTP/NICAD 22,00
; . . Mew-loom [C?20 w A smike .. ... Calt
. @ SELECTIVITY Bearcat 220 - $29900 .. . ... J00-#ved0
16 POLE CRYSTAL Manual Typewriters . 1

FILTER 27 kHz at - 6dB. Glldrentend ey Wogh

3,78 kH7 at - 100 dB tallory JusA -« iy Piy

Fpnxy Diode g g

$1395.00 SUGGESTED LIST
CALL FOR QUOTE

Antque Tubey . ol
< Ciarairend service [echs on

kiGLUNS KAV 2R - 38041 INE <..Ai,[,fj

CALL FOR QUOTES

1508 McKINNEY
HOUSTON, TEXAS 77010

)

’ ( 713-658-0268



VERTICALS - QUADS - BEAMS - DIPOLES - TRAPS

NEW — CHECK OUR SMALL LOT DIPOLES.  SINCE 1953 IN QST WITHOUT MISSING AN ISSUE

FULL SIZE PARALLEL DIPOLES

Full-Size, Single Feedline, Complete with
Elallﬂj, Wire, Insulators, Support Rope. Legal
i

CHAMPIONSHIP GOTHAM BEAMS

Adjustable to Any Frequency Within Band, #t Lowest SWR. Built tc Resist Adverse Weather. Each Beam is Full §ize for

SMALL LOT TRAP DIPOLES NEW! PORTABLE VERTICAL! {DEAL FOR
T8 Total Length, Compiste with Balun, Wire, | APARTMENTS, CAMPING, TRAILERST
Insulators, Support Rope. Legal Limit. Folds 16 % Package. No Hadials Required. FAMOUS GOTHAM QUADS
MODEL BANDS LGTH PRICE puus Assembled. Full Lega! Limit. 1:1 VSWR 2 Element Quads with Full Wavelength Driveny Element and Refisctor.
TSL&040 90,40 H3 $40.95 MODEL BANDS HGHT  PRICE Galn is Equat to that of g Thres-Element Beam and Directivity
TEL4020 40,2015 40 $47.95 PV.8010 8010 13 $59.95 is Excﬂ:l[oml. Complete with Boom, Aluminum Alloy Spreaders,
T8O40 Traps Only $19.95 Sturdy Univarsal Type Boom Mount, Wire and All Hardwars.
T4020 Traps Only £10.05 T Welght Wind
PROVEN DESIGN - GOTHAM ALL BAND Modet  Radius Lbse — Load Bands  Price

SMALL LOT EHORTENED DIPOLES VERTICALS Q20,1510 10FL 25 51Ft. 20,1510 $112.95
Halt-Size Dlgules Using Loading Colls. Com: Effsctive Low Angle Radiation, Easy Assemb- @151 TweFL. 2 4.2 FL 15,10 .

late with Balun, Wirs, Insulators, Support || 1y and Operation. No Guy Wires Required, Q20,15 10 FL 21 4.1FL

ope. Legal Limit Occupios Lillle Space, Can Be Installed at Q20 10Ft. 13 51FL
SLE010  80,49,20, i $59.85 || Ground Level, Rugged, Broad-Banded, Low ais TRFL 18 42Ft

15,10 Cast, Proven and Tested Design. Loading Coil Qa0 BFL 12 35Ft

gll:-;go ;gﬂ ‘13 2'0' ggg-gg Included, Absclutely Complete.
5L-40 40,15 a3 §34.95 V-160 ;Ig?{gne,ﬁﬂﬂu' 23 $28.95 10 FT. STEEL BoloM
5-160 Coil only 1185 L v 80,4020, 23" $3795  LoWERRATING. 5 KW,
$.40 oil Qnty 31708 80.40.20, - SWR: 1.05:1 AT RESONANCE
540 Goll Only $17.95 E\m 40/20,15,10,6 23" saso5  OMPLEASSEMBLY

YOU GOTTASEEIT
TOBELIEVE ITI!!
KENWOOD—YAESU—DRAKE

Radio Wholesale

2012 AUBURN AVENUE
COLUMBUS, GEORGIA 31905
M.C. — Visa— Am. Exp, -

Diners Club — C.0.D.

PHONE (404) 541-7000
JOHN WB4JUN
WE SHIP RADIOS ALLOVER THE
WORLD & DO IT FASTER
THAN ANYONE!

MIKE OLAUGHLIN
P.O. BOX 7575

Mail Check or
Money Order To:

.. Ugoa
IMMEDIATE DELIVERY

Phane Don Payne, K410, for Quote,
Brochure, and QPERATING EXPERIENCE with
TELREX ANTENNAS

Personal Phone — {615) 384-2224
P.O. Box 100
Springfield, Tenn. 37172

480N

AT

INEW

ANTENNA TUNER

OnLY
COMPARE . $74.95

o (¢ THROUGH 160 METER COVERAGE

» USE WITH ANY MODERN TRANCEIVER

» SWR AND POWER METER, 30 AND 300 WATT

+ 41 BALUN 8UILTIN

» REAR PANEL CONNECTIONS FOR BALANCED LINE,
WIRE R COAX LINE,

» COMPACT, BLACK FINISH CABINET - 714 x 2/~ x 5-1/8

o 1300 VOLT SPACING DN MATCHING CAPACITORS

« FULL SCALE ON SWR METER LESS THAN 2 WATTS
QUTPUT. IDEAL FOR QRP RIGS

s FULL YEAR GUARANTEE

OPTIONAL MOBILE MOLINTING BRACKET . .. .. 3340
ADD 52,00 SHIPPING AND HANDLING
CALIFORNIA RESIDENTS ADD STATE SALES TAX

SEND CHECK OR MONEY ORDER TO:
J5R ENGINEERING
PO BOX sk
WEST COVINA, CA 91793
TELEPHONE: {113) #1#-q025

Madel 300A

KANSAS CITY, MISBGURI 84116

FPD-8010 20'40-2“' 130 $9.95 Full §ize Performance - Not Mini Beams or Trapped Beams. Includes Boom, Boom Mount, All Hardware, and Gamma
FPDA010  40,20,15,10 63" s4495  Match. W Tum Boom  Wind
EE{G;LD:LM E:’ Radius I_J.g}h Surface  Pric
Phone Orders Welcome 2EL20M 5 e 1o STFts  'aass
i A 4EL15M 7 154" 20 63FLT  99.98
i o SELI5M 3 187 18 g1Ft? 7995
/ SEL10M e 13'3" 20 6.4 Ft.? 99.595
oR SEND S sy n o & Hmoue
CALL OR SEND S.A.S.E. : - : -3 Bt y
SEL 6M 21 192" 20’ 51FLT 9995
FOR CATALOG ?Et gm : ; $'?" 15 47FLT  29.95
FLA. RESIDENTS ADD 3 w J4rt) 1396
4%, SALES TAX 12EL2 M 20 L 15 4 2FL? 72.95
SHIPPING: Dipoles % Vorticals
$2.50U.5.A
$7.00 CANADA
Boats &.Ouads Shipped UPS . "
fams UACS ppe ar
Fraight Collect P.0.BOX 776 » 422 W. BAY DRIVE » LARGO, FL 33540 » {813) 584-8489
THE WORLD'S MOST QSL — CARD — QSL
FANTASTIC ® Koy - Black Ink
RADIO SHOWROOM! v

» Border - Blue ink

* (Call - Name - Address Red
Ink

@ Size - 34 ¥ 5

» Glossy Stock

* Standard Report Form on
Reverse Side

100 Cards $14.00
Additional 100 - $4.00

Order No. 403

=

ETCHED GLASS CALL LETTERS !

W4CJC

SET IN A SOLID OAK BASE !
JUST $42.25 ppd.

The Perfect Compliment To Any System
frhesa high-quality. sund-efched signs come in yourchoice
et dark glass {1 ) or myror (12, 17 laHars, Base: &% 2 2T w*
lkass 07w 2wt Wiong info on mquest.
Sand caill telters, preference of glass,

and 312.25 {ck or mo) 1o GRAPHIGLASS ETCHING

*O BOX 27524
SATISFACTION GUARANTEED ESCONDIDO, CA 92027
Placsa Allow 2.7 Waeks {744) 4891744

For Laleny




HEATH SB-303, SB-401, $109 each. Slight repairs re.
auired. KHWFH, 638 Cassell, Barberton, OF 44203,
216-753-1863,

DIGITAL T8220 (Henry madiiication) < c:w hiter, $P520
speaker $600, FT-301D 3500, FC-301 tuner $125, kW
(Srand) 400 Watt Transmatch $35, Autek QF .1 filter $30,
KEBFI 6540 Buckley, Cambria, GA 93428 405-927-8733.

COLLINS ac supply PM.2, $65 3128.4, $125. both ex-
cellent. Waters rejection, incompiete, $25. Bob Ensm-
inger WBTBKL, 1-508-529-4350.

DOORKNOB capacitors. Sprague 20KD-T5, 6G0pfi20KV.
Great for high-power transmitting apphcations, $5/ea.
'$20. posipaid. Dave Agsten 429 Pendleton Lon-
donderry NH 03083,

ALPHA 78 amplifier, mint, used anly 4 few hours. lcom
720 only used 1 month will sacritice. TRS80 computer.
JZ K memory, 3 disc drives, printer will sacritice, Cail
i:}an Maseltl 203- '521-8228 days ar 203-525-7069 nlghls

MIRAGE B1016, new in box — $200, HT-220 TT front —-
$125, 15 520 and extras - $400, Iookmg lar Motorola
walkie 1talkies and accessories. Gharlie  N2HA
212.268.2654.

KENWOODD-TRIO-TS120V and PS20, original cartons,
cables, manual new condition prefter pick ap §490,
WENZG 201-427-3893,

TAO OLD to enjoy. 500 QST back to 1930. Best offer,
vicinity $225, Tony Kray Putney, VT 05346,

SIX-METER ssb — Swan 250 sshicw/am transceiver with
117X ac supply/speaker, lactory xtal calib, 300 plus
watts outpul. Manuals, very mint condition. $235.
WAZHFN, 61 Mallory Bd., Spring Vallay NY 10977,

HEATHKIT HW-101 with HP-23 power, <desk mike, and
manuals $325 Swan Cygnet 270 about 100 hrs use $315
702-329-7595 £d WBTQFN.

1IC4l CONSOLE!! complete. Wispare THA4 rotator and -

control  box, Omni-HT220, umiversal tvpe, carrier
squelch, 6 channels wicrystals, charger, 3 balteries,
wigerial plate, KJF1 30166733484,

AMATEUF! AEPAIR — Quallty service, reasonable rates,
alf brands. Now USA KDK repair center. Amatewr Radig
Repair Center, 79 Town Square, Mocksville, NC 27028,
H19-808.-2627

ASTRO 103 transceiver (brand naw} with c.w. filter, PSU.
64 speakeripower supply, Shure 444 microphone, ser-
vice manudl, immacuiate, must seil, $1299. Astro
150024 Imear amphtier matches 103 in styling and
covers 10 metfers, immaculate & complete 5498
Fackage deal $1693_ | pay shipping. K1YLVY, Jeff Wayne,
61 Allendale Dr,, North Haven, GT 08473, 203-281-6038.

MAGROTHONICS M8D §115,; KITEX 5CT100 vldeo board
partial kit pfus all T7L, Rams, lully socketed $75. KEFUZ
2311 West 119th Terrace Leawood KS 66209

SELL: Model 28, table model, Reperferator, and TU al!
syne motored also new 28 motor, XFK exciter. all work-
ng. Make offer, aiso tull set technical manuals. W4AIS,
-5 Homewood Ave, Taylors, 8, C 29687,

DI;NTRGN MLA-Z506G inear tsn 1149) (has 10mirs). 3500
ot blo; Golling 75A-4 (sn 5,567), recentty serviced by
K1MAN. $390 or bio; both very good condition. Ed
Schmutts, W2VNA BS Pheasani Ln.. Greenwich, CT
OBR30; 203-661-3167.

SALE. Heath SB104A transceiver, noise blanker, cw
hilter, RIT added, SBB44A remocie VFQ, BP1144A power
sipply, $700, W3PWH 35 E. Main &t., Mount Jov, PA
17557 717-653-8583.
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1300 CHANNEL FULLY SYNTHEZ{ZED

THE WORLDS FIRST

This pricein U.S. only (A

M FULL BAND COVERAGE.
141.000-149.995 MHZ 5 KHZ, Steps
by digital switches.

M SLIM SIZE AND LIGHTWEIGHT.
5% {H) x 2% (W) x 1" (D} 7.1 0z
with NiCd Battery Pack.

B COMMERCIAL BAND TYPE {151-159 MHZ2)
IS ALSO AVAILABLE.

W CREDIT CARDS/MONEY ORDER OR ANY
COMMERCIAL GUARANTEED CHECK
U.p.8.COD.

UL M MECENEN AR 22

Phone (714)644-8281

Decodes RTTY signals directly from vour re-
ceiver's ioudspeaker. » ldeal tor SWLs, noviges &
seasoned amateurs. « Completely solid state and
self-¢contained. Compact size fits almost anywhere,
No CRT or demodulator required . . , Nothing
extra to buy! « Built-in active mark & space
filters wath tuming LEDs for 170, 425 & 850 Hz
FsK, » Coples 60, 67, 75, & 100 WPM SBaudot &
L Wt 100 WPM ASCH, » NOW you can tune in RTTY
s signals from amateurs, news sources & weather
E bulletins. The RTTY READER converts RTTY
signals into alphanumeric symbols on an eight-character moving LED readout. Write
for details or order tactary direct,
RTTY READER IT, model RAK , | . s L. $169.95
BTTY REFADER wired and tested, model F‘(RF e e s ., 3240.95
Sand check or money order. Llse vour VISA or MasterCard. Add $5 a0 sh:ppmg and
handling for continental .5, Wiscansin residents add 4% Wisconsin State Sales Tax.

Wecrnocnaft

Corporation Telephone: {414) 241-8144
Post Office Box 513Q, Thiensville, Wisconsin 53092

GASH ptus my mint 1G-311 andior SBE-850 tor vour new
or munt used Qrake TR.7 with accessories and/or vour fm
ICOM 1G-551D, Also RCA 25-54 MMz 400 watt ampiifier
wnith solid state supply: $175. Please write of call K4TXK,
216-585-0225.

KENWOOD 75520 minl condition with manual 1n
originai  cardon  $475. WRL  Ouobander 84 ssh
transceiver,  acrdc  power  supply.  Shure  mobile
micraphone, manual $250. Hallicrafters HA-1 electronie
heyer, very goed condition. with manual $35 Hustler
mast, heavy duty spring, resunators 80, 75, 40, 20 meters
$80, | ship UPS insured anywhere USA Howard Weins.
tein, K3HWIB, 6769 £1 Cajon Blvd., Apt. 18, San Diego,
A 92115, 714-466-8702.,

T8-820, with digital display DG-1A; de suppiy DS-1A; Ken-
wood aw tilter; Fox-Tango 250 Hz ow fitter and 1.5 kHz
ssb filter freceive only); use 'Moni” switch lcw], Frxe
Chan {ssh) switches 1o enable F.T fillers; Spare new
tubes; Oper and Service Manuals, $850 shlpped UPs;
W2YLS, 2012267845,

MEWLETT Packard Travellng Wave Tube microwave
modulators, MD-349 or MD-G.O. $75 each. H-P Samtilla-
tion Detector, 106014, 2 x 27 corystal, 8250, James
mplett Box ¥01 Ames, ia '-‘10010 515-297-6997

FOR SALE: Yaesu FT-901DM fransceive. 10-160 meters,
arn, $sb & tm on all bands. Built in memoary & keyar Mat.
chlng S5P-921P phone patch & speakar. Both for $1300.
Super munt condition, WASTED 343 Broad Streef Lake
Charles, LA 70601 318-439-4574.

ROSS' Gooad ta Mint used year; ETO 274 $1250, Gollins
KWM2, PW2 ac 5350 7551 $260, 3253 $425, 011 $450
Drake TR $280. TIXB $349 Heathkit HW? $59. HWE $99
HW12 $79. HW3I2 $Y9. SBI03 $200. 58310 $180Q.
SBT04ANE. HP11444, mic, 5RE34 $700. {COM IGT01S
S820 |G245 $269. 10245 ssb §319, IC230 $i89, IC260
$2¥0 1C211 $450, 1C22S $179 1502 $160 1G551D 3500
Write for our complete amateur catalog, requiarly $5.
Special, 32, Free with a $50 purchase. Ross Distributing
Gompary, 78 South  State,  Prestan, 1D 83263
208-852.0830 Tuesday-Saturday 9:00 AM. to & P.3, Mon-
days closed at 200,

YPGRADING: 151208 T56205 SPA20 MGS0 MLAZSUU
MT3000A QF1A besit offer QSL. all NBARB,

| GIFTIDEA...

the N
QSL ORGANIZER

File, preserve and display

240 QSL Cards
inthis FREE ALBUM

Therg's no more need to glutter walls, or stut QA5L's in drawers

and boxes, The Q5L Organizer™ helps you dispiay, preserve,

914" and organize cards quickly, and etficiently in heavy duty, clear
vinyl. pocketed pages. Each page holds § cards (back to back),
‘With every 40 pages min) receive a handsome, richly padded

Holds large  :-ning Album, FREE!

4% 6" cards cueat as gitts and prizes . . indispensable for your contest

cards, Fill ang mail the handy Mail Form below — TQBAY!

30 day Fres Triai
GUARANTEE
Yupe rmonsy rejunded,
1 not compiahaly
satishad.

Serid them ta friends or relatives this season, We'll include a Gift Card with your name

— HANDY ORDER FORM PlBasa Priti wew svss smee s i aass amwe e e S fet s—— sm—m—

Flaags sond: PRICE  U.5. Postage TEHTAL fages availablain
[3 1 FREE Ahum and A pages (min} ot A7 each. 14.80......2.20, ,  , $21.00 magkages of 0.mly
3 Z FAEE Mtoms and 80 pages at . . , .45 each, 36.00.....,38.85..... $38.85  (CA residents atd 6% tax)
73 3FREE Nbums and 120 pages at . . Adeach. 52.80. . ... 5.20..... $5R.00
£} Check l €1 Masterchargs # - 3] S, TBTAL[% il
I3 Money Order ! 3 Vise Signature i
Name Gall I to:

- ML INDUSTRIES Dept T
Address . ) F. 0. Box #44457
City State Hp Panorama City, CA 91402

i




WILSON SYSTEMS TOWERS

61 FT. TOWERS iz N EW' r 45 FT. TOWERS
\4‘_’_\\ ""T
Te—
rwe  ECONOMICAL TOWER KIT , w?g,
FOR 45" & 61" TOWERS —
MODEL T1-45 | ETK45 | MT-61 | ETK-61
MT-61 w "* Max. Height . . 45" 45’ 61’ 61’ e
Min. Height .. 22! 22’ 23' 23" :
?W Weight (ibs.}. . 250 250 450 450 ‘
Winch (lbs.} . . 1200 1200 1200 1200
Cable (tbs.) . .. 4200 4200 4200 4200
Tubing ...... Round | Square | Round | Square
Sections . .. .. 3 3 4 4 ]
|Price .. ..... *399%5 | 9249% | 614%% | +349% "
Wind Loading -
Tower Height|Sq. Ft.* BASE CHART
ETK45 —3f > Tower | Width | Depth | _
TT458 | ;3-" B 45’ 12" 127 2% B8’
G e R U R o
% L il S
MT618 |5t T FB/RB 136" x 367| 6%’
ST778 | - F7+RB |42" x427] 6" |
* Square Footage Based on
: 50 MPH Wind.
The ETK towers offer the ham a chance to have a 45 or 61 ft. tower at a very economical price. The
tower is shipped 10 vou in kit form. You do the final assembly and painting. You do not have to do WILSON
any welding, just bolting together the parts. We supply you with the cold galvanizing cormpound to
put the protective coating on the tower. This is not just paint, but the fufl galvanizing coating that ELECTRIC WINCH

will give your tower years ot service.

Using square tubing, the assembly is fast and easy. It can still be mounted against the house for a
nan-guyed installation. Or you may use the fixed base for away from the house and compietely free-
standing installation.

TT-45, MT-61,8T-77
Wilson Systems uses a high strength carbon steel tube manufactured 9specmlly for Wilson

Systemns. It is 25% stronger than conventional pipe or tubing. The tubing size used is: 2" &
3% "-0095; 4% " & 67-.125; 8"-134. All tubing is hot dip gaivanized, Top section is 2" O.D. for pro-
per rotor and antenna mounting.

The.TT-46B and MT-81B ¢ome complete with house bracket and hinged base plate for against-
house mounting. Far totally free-standing installation, use either of the tilt-over bases shown below.

The ST-778 cannot be mounted against the house and must be used with the rotating tilt-over base
RB-778 shown below.

Naw you czn rase and lower your
Wilson Tower electrically. The
electric winch will replace the
hand operated winch, Availabla
for use on the TT-45, MT-81 and
ST-77 towers,

EW-45 (TT45)
Siars $94098
EW-77 {8T-79

Remote Switch.$2495

FIXED BASE ROTATING BASE

The FB Series was designed to pro- | The RB Series was designed for the
vide an economical method of amateur who wants the added con-
moving the tower away from the venience of being able to work on
house, It will support the tower in a the rotor from the ground position.
completely free-standing vertical This series of bases will give that
position, while alse having the cap- ease plus rotate the complete tow-
ahilities of tilting the tower over to er and antenna system by the use
provide an easy access to the ot a heavy duty thrust bearing at
antenna. The rotor mounts at the the base of the tower mounting po-
top of the tower in the conventional sitton, while still being able to tilt
manner, and will not rotate the the tower over when dasiting to
complete tower. make changes on the antenna

FB-45 ... 1121bs. ... *189* system.
ETB-45 ... 112 Ibs. ... *164% RB-45B ... 144 |bs. ... *259**

FB-61 ... 169Ibs. ... *269™ RB-61B ... 229 Ibs. ... *344"
ETB-61 ... 189 lbs. ... *244™ RB-77B ... 200 Ibs. ... *514%

1-800-634-6898 Prices Effective 1-1-81 thru 1-31-81

Tilting the tower over is a
one-man task with the
Wilson bases. (Shown above |
is the RB-61B. Hotor is not |
included.)

FACTORY INRECT man WILSON

SYSTEMS, INC.

4286 5. Polaris Ave., Las Vegas, Nevada 89103



WILSON SYSTEMS, INC. MULTIBAND ANTENNAS

wv.1a ¥H9%

FACTORY DIRECT
! 4 BAND
. TRAPVERTICAL
. {10-40 METERS)

Mo bandswitching necessary
with this vertical. An exgellent
jow cost DX antenna with

an electrical quarter wavelength
on each band and low angle
radiation. Advanced design
! provides low SWR and
i exceptionally flat response

4 across the full width of each

" bang,

Featured is the Wilson large
diameter High-Q traps which
will maintain resonant

points with varying temperatures
¢ and humidity,

Easily assembled, the WV-1A

is supplied with a hot dipped
l galvanized base mount
| bracket to attach to vent pipe or
| tnamast driven in the ground.

NOTE: Radials are reguired.
far peak operation, (See GR-1
below)

SPECIFICATIONS

* 19’ total height

* Selt supporting —no guys
required

* Weight — 12 lbs,

* Input impedance: 50 §2

¢ Powerhandling capability:
Legal Limit

* Two High-Q traps with large
diameter coils

* Low angle radiation

* Omnidirectional pertormance

* Taper swaged aluminum
tuthing

= Automatic bandswitching

* Mast bracket furmshed

* SWH: 1.1:1 or iess an all

SY-40A
433795

* 3 MONOBANDERS
on 1 Boom

* 4 elements on 20 mtrs
FULL SIZE

+ 4 elements on 15 mtrs
+ 5 glements on 10 mtrs

The System 40A is the answer to the DXer who does not have space to stack mono-
banders yet wants the advantages they offer. Through the use of a switchable
matching unit, only one feed line is required and complete coverage of both the
phone and cw bands are available with only one setting.

Max. Pwr. fnptite . ovvaan s Legal Limi
YSWH @ Res,,.................1.210
Impedance. . ... ............. 80 ohm
Feed Methad, .. .... ... Baiun Supplied
Gain.ooooo o CALL FACTORY

SPECIFICATIONS
Matr.hmg Methed........ ... Spit Beta
F1i3 Rato | CALL FACTORY
BooM. .o cooa FaR
|rmgesl;EIarnant e 36

Turning Radiug, .

Surface Aref. . ............
Wind Loading & B0 mph. ...
Aggem, Weight ....... . ... ..
Shipping Weight, . ... vy ¢ |bs.

121 sqft |
.. 309 1bs.

SY-36
+19ges

A trap loaded antenna that per-
forms like a mono-bander!
That's the characteristic of this
six element three band beam.
Through the use of wide spac-
ing and interlacing of ele-
ments, the following is possi-
ble: three active elements on

20, three active elements on 15, and four active elements on 10 meters. No need to run separate coax
feed lines for each band, as the bandswitching is automatically made via the High-Q Wilson traps.
Designed to handle the maximum legal power, the traps are capped at each end to provide a weather-
proot seal against rain and dust. The special High-Q1 traps are the strongest available in the industry

today. SPECIFICATIONS

Band MHz, . TN C14-21-28 Boom 0D xLength. . ..... 2" x 24'2% "

Maximum Power Inpu: ....... Lewal Lirnit Number of Elements...._............ 4]

Gain (dBd) . . CALLFACTORY  LongestElement. ... ...... 296%"

YSWH @ F‘wsonance ............. 131 Tuming Radius..,............... e
Impedance. . e . 50 ohm Faximum Mast Dismeter. ......_ .. Fal

ERRatio ... ... ... CAl.L FA(_"[DRY Surtace Arew, ... ... ... 8Bsq. 1t

Wind Loacing @ 80mph........,, 2151bs,
Maximurre Wind Survival, ... ... .. 100 mph
Feed Methad, ... ......... Coaxial Balun
{Supplied)
Assernbled Weght (apprax]. ...... . 531bs.
Shipping Waight tapprox.). ... . ... B2hs. §

GR-1 #12%

The GR-1 is the complete ground
radial kit for the WV-1A, It consists
ot 160 ot 7114 stranded alurninum
wire and heavy duty egq insulators,
instructions, The GR-1 will increase
the efficiency of the WV-1A by pro-
viding the carrect counterpoise,

33-6 MK %5995

Wow you can have the capabilities of
40-mater operation on the 5YSTEM
36 and SYSTEM 33, Lksing the same
type high quality traps, the 40-meter
Addition will otter 150 KHZ of band-
width at less than 2:1 SWR. The
new 336 MK will fit vour presant
SY36, 5Y33 or SY3 and use the
same single feed line. The 33-6 MK
adds  approximately 15° to  the
driven element of your tri-bander, in-
creasing the tuning tadius by 5 to &
teet, This addition will offer an effec
tive rotatable dipole at the same
height of your baam,

SY-33
+149°

Capable of handiing the Legal
Limit, the SYSTEM 33 is the
finest compact tribander avail-
able to the amateur. Designed
and produced by one of ths
world's largest antenna rmaru-
facturers, the traditional quakity
of workmanship and materials

excels with the SYSTEM 33. New boom-to-element mount consists of two /8" thick formed aluminum
plates that will provide more clampirg and holding strength to prevent element misaligrnment. Superior §
clamping power is obtained with the use of a rugged 1/4” thick aluminum plate for boom to mast mount- |
ing. The use of large diameter High-Q Traps in the SYSTEM 33 makes it a high performance tri-bander
and at a very econamical price. A compiete step-by-step fllustrated instruction manual guides you to easy
assembly and the lightweight antenna makes installation of the SYSTEM 32 quick and simple.

SPECIFICATIONS

Band MHz. o A4 Hoom 12D, x Length}, . ....... Faraly Wind Loading @& B0 mph, ... ..... 14 ibs.
Maximum Power Input .. Legal Limit Number of Elsmems. .. .. Assernblad Waight {appraxi vov. 37 |bs,
ain (dBd) | AL FACTDRY Longest Element. .. ... Shipping Weight approx).. ... ... ..42 |bs.
VSWR at Hesonance, | Turning Radius. . . Direct 62 ohm feed. . . . . No Balun Required
Impedance. ... ..... . . 5(1 ohm Maximum Mast niameter ....... 2" 0D, Maximum Wind Survival, .. ... ., 100 mph
F/HRatio........ .,.. CALLEACTORY Surface Area. ... .......... .BYsq.ft

ORDER

FACTORY DIRECT
1-800-634-6898

Frices Effechve 1-1-81 10 1-31-81

WIS 1 JETT,

4286 5. Polaris Ave,, Las Vegas, Nevada 89103

Prices and specifications subject to change without notice,



GEM-QUAD FIBRE-GLASS
ANTENNA FOR 10, 15, and 20 METERS

$99 VIDEO OR MORSE KITS $99

XITEX PRIDES ITSELF BY OFFERING HIGH TECHNOLOGY
MICRO COMPUTER BASED PRODUCTS IN LOW COST KITS

® STAND ALONE VIDEO BOARD SCT-100
Replaces all model TTY's with sient videa. Operates in ASCII or Baudot on high voltage
current ioop. Over 6.000 in use! Partial kit includes MK3870 GPU, Sackets, Crystal, PCB and
Assembly Manual, Yau furnish TTL and RAMsIY ;
$99 Partial Kit . ..... $169 Full Kit. ... .. Add $30 For Assembly )
* MORSE TRANSCEIVER MRS-100 ‘
Usein your RTTY Loop to add CW. Works with any TTY or videa terminal such as the SCT 100,
Send from your kevboard or key and auto copy 1-150 wpm. CPU controlled, 32 character

Two Elements  $182
/ Extra Elements $130

X Priceis
F.Q.B. Transcona

INCLUDES U.S.
Customs Duty

butfer; 80 Hz active filter plus sidetone. Enclasure mcluded with kits!
$99 Partial Kit ... ... $225 Full Kit . - ... . . Add $40 For Assembly wl..l;.ﬁOMPLETE

& COMPLETE VIDEO KEYBOARD STATION KIT SKT-100

Includes GRI 56 key Keyboard Kit, SCT 100 Full Kit, assembled power supply board with

RS232, drilled 18" enclosure, assembled cables and full mounting hardware. T he alternative . . SPIDSER

to your iTY. $TFULKIE. . ........ Add $40 For Assembly : \ : #VT#E
® ASCIH KEYBOARD KIT GRI 757 ...ttt eeee e $69 BALUN KIT

Use with SCT-100 56 Keys - Upper & Lower Case Add $20 For Assembly . ERE
® KEYBOARD ENCLOSURE ...........c0ovieeeeeeossnsiss e inassnanins $39 « BOOM WH

Cut out for Keyboard and Wiring, Will house SCGT-100, 18° x 68° « 4° NEEDED
® VIDEO MONITOR 12" “NOT A TV ... i i i ... $149

12MHz Bandwidth, uses compasite viden WINNER OF MANITOBA DESIGN

NEW BARGAINS FROM XITEX INSTITUTE AWARD

® “THE" ASCII/BAUDOT/MORSE & SPEED CONVERTER ABM-200 OF EXCELLENCE

Usa with your Baudot RTTY equipment to copy ASCII or vice versa. Intertaces with 60, 66, 75,

100 wpm Baudot and 110 8 300 haud ASGII. Morse send & copy 1-150 wpm. Containg 32 f oo

character FIFC Buffer, PCB neets +5VDC, Loop or RS232; line lengths 32, 64, 72 & B0 char. Bug fwo :’eme?fs now i a th{rd

ASSEMBLED & TESTED ........ $189 and fourth may be added later with

® SMART TU FOR RTTY AND MORSE COMBINED UDT-170 little effort.

No need 10 buy a new terminal in order to copy RTTY ASCH or Baudot or Morse. Built-in ABM ,

200 converter, allows sopy of narrow and wide shifts including wire services. Send CW or Get a maximum siructural strength

ATTY in return, Active filter and data reformat for QRM rejection operates an loop or RS232. H Ly P PR

ASSEMBLED ATESTED ........ $479 with low weight, using our Tride

tic” arms.

PHONE YOUR ORDER NOW!
= Delivery from stock! {allow 2 weeks) ))XITGX CORP. GEM QUAD PHODUETS LTD.

= We mail complete catalogs at your request!
« Techniclans avaiiable far your assistancel 9881 Chartwell Dr. .
= SHIPPING: omestic orders add §3, Overseas ordars add $20 Dallas, TX 75243 Transcona, Manitcha, Canada R2C 2Z5

« Cradit cards and CODs accepted! Box 53 Telephone (204) 866-3338
* Afl products and kit parr:(;in?'ﬁwdually warranted by Xitex! 214-349-2491 P ¢ )

_NEW — 64 CHARACTER BUFFER

CW KEYBOARD
riedhend $199

am-Puter ..

32 256 i
CHARACTER GHARACTER {
PRO M ERASABLE
MEMORY
$15.00 $95.00
YOU CAN RECALL ANY U.S. HAM CALL
THAT YOU HAVE RECOR Eggsm “}ﬁﬂﬁ IT.gg
; . Call or write to order or request BOOK IN 3 SBEC. or
¢ Perfectly timed code automatically specifications. $199.00 plus hand- o A e e
* Speed adjustable —510S0WPM  ling. Mastercharge or visa ac STATE & Q5L §TATUS OF ONE YOU HAVE
® Reed-relay output— plugitinlike  Laguna Hills, CA 92653. U A e e A RECORDED.
a2 key {714) 830-6428 5 RETURNED WITHIN 30 DAYS UNUSED.

THE US, HAMPUTER INCLUDES:
; T " | COLOR CODED MYLAR TABBED CARDS
¢ Sidetone loudspeaker A - RO" I x WITH STATES PRINTED ON THEM
: . 132 CARDS).
| ® Easy as typing a letter ‘ :

5 x &in, PLASTIC FILE BOX.
y 1ea, RED & BLACK FELT TIP PENS.
RECORDING INSTRUCTIONS

HEREATLAST!  THEALLNEW COMPUTERIZED | | e puter  sa250pp in s,
AZDEN PCS_3m0 QSL MANAGERS DIRECTORY/| | SaNadian ser $17%0 Mi. RES ADD 4%
: . . {mi ).
2METER TRANSCEIVER A o VAN TS RES e CER DX HAM.PUTER $3000 ot ecommendiad fo
| H H ; e S fo re - 2
o B e 15808 [ ] s chias) nonoems aoB SOMERS | | seug cwicw -mowev oxoe o use visk
LGC Engineering AB4N DIRECTORY SERVICES HAMPUTER one
114 Country Farms Rd., Box 149, Martion NJ 08053 1514 COTHERSTONE DRIVE BOX 120 / CRYSTAL MICHIGAN 43818
8099838844 DAILY £ PM-MIDRIGHT DURHAM, N.C. 27712 HAM CLUB DISCOUNTS AVAILABLE-WRITE FOR DETAILS.

R4 ICT. o o o



MECHANICAL FILTERS new 455 ke 2.1 ko bandwidth, §7
each plus shipping. KBTVIN 2818 Joaguin, Burbank, CA
91504, 213-845.8131.

COLLING PARTS: filters, F455FAQB-T5, F455J05 (T5A4)
595, Cabinets, 312B4 $25, 65151 — $30, 6251 — %65,
30L1 — 875, KWM 380 $80, Also overlays, knobs, elc.
WOZR, 1-414-532-6043,

FT-101B: Mint condition, 16-80 m, Total opamtlni_qI hours
very low. First reasonable ofier will take it. Herb Haynes,
3 Sutherland Road, Montcialr, NJ 07042,

GOMPLETE Heathkit station. SB-104-A, cw filter,
HP1144 su al%, SBED4 apeaker, mike, ali manusls, ﬁm’d
condition, $500, John, WAIWFW, 1873 Newton St, N.W.,
Washington, DC 20010 202-667-5867.

FOR SALE: Complete Drake G-line station in mint condi-
tion. R-4C, T-4XC, MS4, FR-4 counter, C4 console, and
¥0O-100 scope. $1950. Will not separate, KA1EHB. P. O,
721 Goshen, N.H. 03752 603-863-5455,

FOR S8ALE: HW-8, HWA.7-1 pwr sply, factory aligned,
mint condx, $125. firm. Certifiad checkimoney order on-
ly. Will ship UPS, R.5, Crowell, 840 Stonehenge Drive,
Mary Esther, Florida, 32569, 504-244-0307.

ROSS* Used good to mint gear: KDK 2015R $189. 2016R
$228, KLM 2700 %388, Kenwood T8520 $499, TSB205
3650, TS000 $450, TSE00 $429. TSTODA $439. TS1205
$520. TV-508 $199. TR7600 $249. National NCX5 power
supply $299. NCL 2000 §575. Robot 80A camera, T0A
monitor $399, Swan 552004 PSU 1 3449, 500C $309, Tep-
Tae Triton 11 $339, Triton IV digital CBU $439, Century 21
$249. Omnl D Serias B new display $679. Yaesu FTDX401
$389. FT101E $600, FT 221R $378, FL101, FR1015 $650.
Y3 $169. FIVBSDB $199, Ross Distributln&)ﬁompan g
78 South State Preston, ldaho 83263 £09.852-0830
FT101F new display $883.

{ISTs 580 different 1928 thru 1980, 98 spare copies 1929
10 1973, CQs 67 different 1945 {0 1973 Best offer. S.a.8.e.
for list Paul Block, KB31J, 1819 McKinley, Balait, Wi
53511 Phong 808-382-4258,

ICOM: IG-RM2, IC-T01, IC-701PS, IC-EX1, 1C-245/858,
Heath: SB-220, K4VDQ, 901-352-5117,

SELL: Heath HW-101, cw fhiter, HPZJ, new tubes, MARS
capability, just tuned, $335, Swan 500, 117XC power sup-
ply, 410 externel VFQ, 405 x1af oscillator, wiMARS, VOX,
néw tubgs, recently tuned, $425. Kni$ht T-175, 25-80 MHz
lingar, 300W peﬁ, $90, Stancdard C-118, 2mtr HT, 6 Xtal
pairs, duckie, charger, ni-cads, $120. All items in exc.
ggnﬁ. wimanuals, | ship. WATL.ZA, 817-275-8020, aft.

DENTAQN MTJ3000A tuner $250. SBE C.B. (conv. to 10
meter ssh} $150. 815-826-0231 KASBEN.

NEW Rohn FiK 25-58 foldover tower, thrust bearing, rotor
plate, 3850, WEBBWBW, 1610 Roynoids Apad 294,
Lakeland, FL 33801 813-665-3023 No cullect calls please,

SWAN MOBILE antenna complete with 20, 40, 75 meter
HI-Q ¢olls, base and spring mount, $50. Fred WEQQB,
213-664-2388.

SALE — AN/GRT2, 100W transmitter (225-399.9 MHz)
with Euwer supply, cebles, matching rovr $175. New
ANIURC 45 six channel xovr with accessorles and
ranual, 115 VAC, 25W, 152-174 MHz tem, Hammarlund,
$150. VFO-6820 %100, HY power supply PSS5/PP
ZT66A/URA 36 $10D, IBM dictaphone unit Model 273 $20,
WANTED Heavy duty tower abiout 100 feet with large
monaband 40 m beam and ratater, Also need heavy duty
linear. Gall 301-672-3872, T. L. Nickle.

HEATHKIT 5B-301 raceivar, am filter, $200 WB@EFP 515
Windrush, Kirkwood, MO 63122,

NEW TR7/DR7?, PS?, RV7, MS7, 2 ea. FAZ, 5L-500, 51820
and service manual. $1700, Mint L4B low hours with 10
3750, Vomax proceassor $120, FL-500, 500 cycle tilter for
HAG £35. Sharwood R4C BAC mods kit $T0. 110 Buck
knives naw $22 shipped. All above mint one owner.
WB42CD, ane-441

HAMMARLUND SX-140 sale or trade $175. Works good.
Yaesu mobll mount for FT-101/FT7-901 $12. Scanner: Ten-
nelec 18 channel programmable — 4 band. Works great
— sell or trada $125. Yaesu FT-901DM super exc, cond.
Hew bands -- all moditications, just back from Yaesu
%Btjmali. Better than new — $1195. 6155733596

B0 MARITIME mobile In the Bahamas or Florida kaeys.
Sail, swin, snorkel or QSO, Charter 41 f. saithoat aquip-
ped with Kenwood 520. Capt. Dick Phelps N4RP, 71 Isle
of Venice, Ft. Lauderdale, FL 33301 305-754-3295,

WANTED: Heathkit DX-1058 ssb adapter & instructions
on how to connect to the Heathkit DX-100B. Stu Ball-
llna%aU{1 WAZ2BSS, 57 5. Clinton 5t, Poughkeepsie NY

LIKE NEW Yaesu FT-227R with rnanual $195, 12 volt
r)%%uiated gower supply 25 Amp $15 K4ADZ
2058220585,

HEATH HW101, cw tilter, heavy duty power supply, $375.
WB2F DN §07-785-6136.

KENWOOD TS-8205 with cw filter, $735, VFQ-820, $80.
AT-200 antenna tuner, $30. Afl mint in original cartons
with manuals and dust tovers. KA7BMB, 602-298-4820,

GALAXY & MK3, power supply, cw filter, speaker, remote
VFQ, sccasgory console, ail manuvals and cables.
WBTiV, 4107 Middiebropk Or., Dayton, OH 45440,
513-429-1341.

SELL: Hallicrattars dupticates! $X-122, excetlant $195.
HT-32A, exc, §195. HT-40 540. S-20R, exc, §125. Also
Orake SSR-1, axc. $275. Mational 110 + p.s., no coils,
above average $55, Wollgnsak 1500 reel tape $45, Need
catalogues, schematics, buy or horrow for my
HaWicratters book! Ed Romney, N4DFX, Box 5247, Spar-
tanburg, 5C 29304,

Memphis, Tennessee

NO MONKeY BUSINESS!

{A) Complete Service Facilities

(B) Good Deals on most Brands

(C) Shipping within 24 Hours

(D) Allinquiries handled by Active Hams with over 20 years’ ex-
perience in ham radio

CALL TOLL FREE 1-800-238-6168
In Tennessee Call 901-452-4276

MONDAY-SATURDAY 8:30-5:30
FOR YOUR SPECIAL

Write: 3202 Summer Ave., Memphis, Tennessee 38112

G-12

- » Features include; adjustable jeweled bear-

The [amblc ings (**Deluxe” only} # tension and con-
| ‘ tact spacing fully adjustable = large, solid,
coin silver contact points » 2! Ib, chrome

Keyer plated steel base rests on non-skid feet

lifetime guarantee against manufacturing
| defects. **Standard’’ model with textured
Paddle. gray base: 349.50; “Deluxe” model with
chrome plated base: $65.00. Available at
dealers or through the factory. Send
check, money order or use Master Charge
or VISA, Vibroplex pays all shipping
charges within the continental U.5.

£.0). Box 7230, 476 Vore Street,
Partland, Maine 04112,

Tezlephoune (207) 775-7710

WE'RE ROLIN
IN CRYSTALS!

2 METER CRYSTALS - $3.95 EACH
{10 OR MORE - $3.50 EACH}

) ROLIN DISTRIBUTORS
WE STOCK CRYSTALS FOR:
CLEGG DRAKE ICOM P.O. BOX 436
KENWOOD MIDLAND REGENCY DEPARTMENT G
STANDARD WILSON  YAESU DUNELLEN, N.J. 08812

(201) 469-1218

CRYSTALS ARE ALSO AVAILABLE FOR SPECIAL RIGS.




—

s

Presents

D

Murch - The Leader in Transmatch Products

The Ultimate Transmatch - Model UT-2000B

Clrder direct or

clealers please order trom

Barry Electranies Carp.

%12 Broadway. Naw York, N Y. 10012

Specifications

‘Conhnuous tumng 10-160 melers
“Eront parel function switch -in and out -
dummy pad {not supphedi - ground
“Handles any antenna system. dipoles,
random wires verticals, whips, beams
npen wire ine

‘Built in heavy duty 4 ta 1 halun. 3 cores
‘Ceramic rotary inductor, #8 gauge wire
‘Turns countar for precise tning

“4000 volt capacitors

‘Bt in line sampler- no external bridge
ngeded

‘Full legal power on all bands

‘Provides an 3WH ol 1 to 1 to the
transimitter

“QArdy cabunet dark gray panei

MTw 19+ dwd'h

*Shipping weight. 13 lbs

‘Price 524850 & shipping

MURCH ELECTRONICS, INC.

P.0. BOX 69
FRANKLIN. MAINE 04634
207-565-3312

N

Also Available

LITICO0A - 10-80 meters - $159.95 & shipping
UT2000A-LS - 1080 meters - $188.00 & ship,
68A Multiband Antenna 10-80M $54.50 PP,

Order direct or

deaiers please arder from

Barry Elecironics Corp.

512 Broadway, New York, N,Y. 10012

SEND FOR
NEW LITERATURE

LW T L)

Get on 220 MHz dall mode

with your present 2 meter rig!

220 is the new trontier in VHF! There is
pienty of FM activity now in most areas of
the country and S58 and weak signal work
is growing rapidly. It's a fact; working on
220 is one of the most rewarding activities
since most work 1s stilt in the pioneering
stages.

Yfou can get on 220 at munimal expense now
by adding Lunar’s new 220/ TV Transverter
to your present 2 meter station. It costs
about halt the price of most all-mode radios
vet enables you to work any mode (CW,
GSB, FM, 58TV, RTTY) on 220 as you doon 2
ineters, using your present 2 meter trans-
ceiver.

installation is easy!

Just connect the Lunar 220/TV to a 220

antenna, your 2 meter transceiver, and a
13.5 power supply; select your mode and
Gor

The new Lunar 220/TV is Linearized for
maximum etilization ot alt authorized
modes. iIn addition, it has automatic 1-R
functions, either RF sensed or hard keyed. In
the repeat mode the 1MHz offset adds to the
600 KHz in your 2 meter radio o give you
the 1.6 MHz required on 220 MHz,

BASIC SPECIFICATIONS

Rx N.F: 25 dB nom.

Rx Conversion Gain; 25 dB nom.

with Lunar’s

new 220/TV

fransverter

RF Pwr Dut: 10 W nom. {CW & PEP)

Power: 13.6 YOC @ 4 A nom.

¢ meter drive; 10 W nom,

(0ther drive ievels available on special
order.)

Examples of frequency conversion in the
following modes:

SIMPLEX ! (Nat'l Call Fraq.)
Function 2 Metors 220 Mz

Rx Freq. 1465 2235
Tx Freg. 1465 2235
SIMPLEX Il {Nat'l $5B Call Freq.)
Rx Freq. 144.1 2201
Tx Freq, 144.1 220.1

REPEATER MODE (2 Meter—
600 KHz Offset Required)

Rx Freg. 147.94 224,94

Tx Freq. i47.34 2334
See your Lunar dealer or contact Lunar for
complete details.

TEEL@N/R

ctronicse

2785 Kurtz Straet, Sulte 10
San Diego, CA 92110
Telephone:(714) 299-9740 Telex: 181747
Louis N. Anciaux, WBENMT

E L aule ud P o S




ASSOCIATED RADIO

2913-381-5800
8012 CONSER BOX 4327/
OVERLAND PARK, KANSAS 66204

CALL US WITH YOUR REQUIREMENTS
AMERICA’S NO. 1 Real Amateur Radio Store

“ASSOCIATED” IS THE BEST PLACE TO BUY.

*NOTE: WE BUY EQUIPMENT, AS WELL AS
SELL AND TRADE.

WE'LL DO IT YOUR WAY!

NOTE: SEND $1.00 FOR OUR CURRENT CATALOG
OF NEW AND RECONDITIONED EQUIPMENT.

*ALSO WE PERIODICALLY PUBLISH A LIST OF
UNSERVICED EQUIPMENT AT GREAT SAVINGS.
A BONANZA FOR THE EXPERIENCED OPERATOR.
TO OBTAIN THE NEXT UNSERVICED BARGAIN LIST,

SEND A SELF ADDRESSED STAMPED ENVELOPE.




INTRODUCING SONY’S NEW DIGITAL

DIRECT ACCESS RECEIVER!

Revolutionary
Direct Access Digital
Shortwave Scanner

s Continuous Scanning of LW, MW, SW, & FM Bands
+ Instant Fingertip Tuning—No More Knobs!

* § Memorias for Any Mode (AM,SSB/CW, & FM)

¢ Duai PLL Frequency Synthesized—No Drift!

A WHOLE NEW BREED OF RADIO 1S HERE NOW! Ng¢ other
shart wave recewve! comhines so many advanced features for
hoth operating convenience and high performance as does the
new Sony ICF-2001. Once you have operated this exciting new
radio, you'll be spoiled forever! Direct access tuning eliminates
conventional tuning knobs and dials with a convenient digital
keyboard and Liquid Crystal Display (LCD) for accurate frequen-
2y readout to within 1 KHz. Instant tingertip tuning, up to &
merory presets, and continuous scanning fealures make the
ICF-2007 the ultimate in convenience.

Gompare the following features against any receiver currently
available and you will have to agree that the Sony ICF 2001 is the
best value in shortwave receivers today:

DUAL PLL SYNTHESIZER CIRCUITRY covers entire 150 KHz to
29.99% MRz band. PLLy circuit has 100 KHz step white PLL,
handles 1 KHz step, both of which are controlled by separate
guartz crystal oscillators tor precise, no-drift tuning. DUAL CON-
VERSION SUPERHETERODYNE circuitry assures superior AM
reception and high image rejection characteristics. The 10.7 MHz
IF of the FM band is utilized as the #nd IF ot the AM band. A new
type af crystal filter made especially for this purpose realizes
clearer reception than commonly used ceramic fiiters. ALL FET
FRONT END for high sensitivity and interference refection. Inter-
madulation, cross modulation, and spurious interterence are ef-
fectively rejected. FET RF AMP contributes to supenor image re-
jection, high sensitivity, and good sionat to noise ratio. Both
strong and weak statlons are received with minimal distortion.

EXTENDED SPECTRUM CONTINUOUS TUNING

" g o B rora0s.,
| . . o -
TH B s TR s

oy $9QQ95 3

shipping

F $8B/CW Compensator
G Execute Bar
H Manuai Tuning Buttons
| Scan Button
J High/Low Limit Buitons

A Enter Buttorni

B Signal Strength
Indicator

C Liguid Crystal Display

D Memoery Preset Buttons

E Antenma Adjustment
Dial

UPERATIONAL FEATURES

INSTANT FINGERTIP TUNING with the calculator-type key board
enables the operator ta have instant access to any frequency in
the LW, MW, SW, and FM bands. And the LCD digital trequency
display contirms the exact, drift-free signal being received.
AUTOMATIC SCANNING ot the above bands. Continuous
scanning of any desired portion of the band is achieved by
setting the “L1" and "La" keys ta define the range to be scanned.
The scanner can stop automatically on strong signals, or it can
ba done smanually. MANUAL SEARCH is similar to the manual
scan mode and is usetul for quick signal searching. The "UP”
and "DOWN" keys |et the tuner search for vou. The "FAST" key
Increases the search rate tor taster signal detection. MEMORY
PRESETS. Six memory keys hold desired stations for instant
one-key tuning in any mode (AM, 8SB/CW, and FM), and also, the
“Ly" and “La" keys can give you two more memory siots when
not used for scanning. OTHER FEATURES: Local, normal, DX
sensitivity selector for AM; SSB/CW compensator; 99 min. sleep
timer; AM Ant. Adjust,

SPECIFICATIONS

CIRCUIT SYSTEM: Fm Superheterodyne; AM Dual conversion
superheterodyne. SIGNAL CIRCUITRY: 4 IC's, 11 FET's, 23
Transisters, 16 Diodes. AUXILIARY CIRCUITRY: 5 IC's, 1 L8), &
LED's, 26 Transistors, 9 Diodes. FREQUENCY RANGE: #M
78-108 MHz; AM 180-29,999 KHz. INTERMEDIATE FREQUENCY:
FM 10.7 MHz.; AM 1st 66,35 MHz., 2nd 10.7 MHz. ANTENNAS: FM
telescape, ext, ant, terminat; AM talescopic. built-in territe bar,
ext. ant. terminal. POWER: 4.5 VDCI120 VAC DIMENSIONS: 1214
(VY X 20 (HY X B4 00, WEIGHT: 3 Ib. 15 oz. [1.8 kgl

PHONE

(31 2) 848 6777

5
ﬂ'




WANTED Kenwood TR-2400. Get cash now. Call Feed
KIAL anytlme 215-966-1659.

SELL: Kenwood TR-T625, new imgroved power module
tactory installed, 35 watts high 5 low, mint condition
$285, 919-276-B518 NaAvY, -

FOR SALE: TRS-80 microcomputer 18K Level Il, with a
Macrotronics Deluxe system with M-8D0 and
demodulater board all completaly in cabinst and wired,
Also have the books for therm all, $1000. Complete and
LIPS shipped. PH: 818.242-4188 N9BRJ Larry,

YAESU FT-227HB $275; Swan 350 $225; Swan 2708 $225;
Bearcat 210 $175; Millivac VTVM 385 atl excellent
NADMZ 404-265-8912/265-3141,

SALE: Ten-Tec Century 21 with crystal calibrator $225.
WAIRIT, 11 Glenweod Rd., Andover, MA 01810,

SALE: Kenwood T5-8205 and Kenwood remote VFO-B820.
Both extra mint. almost brand new. Used very littie. Mig,
manyal inclyded. Complete $895. Plane, 42 Penn-
sylvania Ava., Niantic, GT Tel: 203-738-5566 10-4 PM,

TRACW AGA M54, Like new. $525. Prefer demo and
plckup. In use, Kep, WB2CRBE, 201-854.8515,

SELL: Colllng 755-3B, 328-3 with psfspkr. $1,300. Sold as
group only. 417-887-7502 WDPEOT,

FOR SALE: Conar Cofor bar gen brand new $40, Conar &
inch scope $985., Astatic mic mad D104 with “G" stand
§25, Heath reflected power meter HM-15, §9, WASUSU
616 N11th, Carlsbad, MM 88220.

HEATHKIT S§B-104A winoiss blanker & cw fitter, spealkar
& powear sugply, remote VFQ and station ¢onsale, 3900
512.837-1583 KASCPRE,

CAYSTALS fm 2 meter still aveilable! Crystals for equip-
ment on our parts list, $4.50 each. For equipment list,
send selt addressed stamped envelope; Savoy Elec-
tronics, P. & Box 5727, i, Lauderdaie, FL 33318 Tel.
055631333,

BUY-SELL-TRADE, Send $1. for catatog. Give name ad-
drags and calt letters, Gomplete stock of major brands
few and raconditioned Amateur Radic equipment. Call
for best deals, We buy Collins, Drake, Swan efc.
Assyclated Radio BU12 Conser, Overland Park, KS 66204
§15-381-5300.

QUAD KITS $18. $33, S.a.8.¢, for information. WAG, 404
Handers Ad., Huntsville, AL 35802,

WILSON 1505 ht basket case for parts only $25 WASYXS
Rox 392 Los Fresnos TX 78568,

WANTED — Gollind 6561 low frequency tuner praselec-
tor tor sse with Collins 518-1 recaiver. Mal Zamek, W3IK,
5810 Grassmere, Api. 51, Daltas, TX 75208,

ANTIQUE -~ Grebe MU-1 Synchrophase radio senal
IHWY $500Jofter; Atlas RX110 raceiver 5150.; ICOM
IC3PE powear supply $35.; ICOM mobile mount {por-
tables) %15, new; Drake touchtone mic, 1525EM $30.
new, Harper Accusplit digital stopwatch $50, Drake
MN-7 antenna matcher wibaiun $125,; Soitan Guardian
microwave motion detector $150.; Grundig TR-807
slaven band portabla $150.; Burroughs LENGC desk
?i!cg:..'slggqr. tape readout $150, WEHVYN Box 833, Attaville,

CRYSTALS Build something — experiment. FT-243's
engral, novice, all frequencies, 70008700 kilocycles
1.50 minimum five $1.25 sach. 3500-4000 $2.83, tive

2,50, 160M $3.45, tive $2.95, sockets 50c. Airmail 2Dc

per crystal, *'Crystals since 1933 WOLPS, Stamp for

1700-60,000 kilocyclas. Nstings-cirguits. W Crystals,

Marshtield, MO 65706,

Wrk DX from Delray Beach, FLA. Lots room for ant farm,
Rent uptur. tull comfort house. Ex-WB2LAJ-KB2TN —
212-543-8349,

ELF'HA 76P jinaar amplitier 3-88748 recent ETD service
$1050. [nfo-Tech M-300C fri-mode keyboard 3275 Both
aint, will ship. Jerry KBSMN 915-386-5698.

ESTATE SALE:U.;\n!ique and new items, s.8.5.9. for list
WEIRK , 625 Tuits, Burbank, CA 81504, -

SIGNALIONE CX7B. $150 or best offer. Kd4Y, Martinn
Feyerstaln, 2357 Thornwood, Memphis, TH 38118
YU -p5A-8271,

KWM-2, PM.2, 312B-3, $660; CX7A, $975 HyGaln
dusbander 0B-1015A factogo sealed carton, $135;
Wilson dunbander DB-33, 3100; 4-1000A, $40; prepaid
UPS. Aipha 775X $4225; homebrew 5:-band 4-1000A
arnplifior $700, W, Fuicher, 217 Bluegrass, Henderson-
ville, TN 37075,

SBE3HSB2L A, Noed parts, data, junkers particularly
wlanetary drivel Any new parts, sources? SBE33/34 ¢lub
ggygggg}?? Ed Romney, N4DFX Box 5247, Spartanburg,

WILE TRADE, rmint Collins 51J4 rovr for HT32B or $X115
rovr. Bob, KL7HDY, 4385 Southampton Dr., Aachorage,
AK 48501

HEATH SB-301, SB-401, SB-600. Manuals, cables $400
plus shipping. MVD-1000 Morse video display. Qperates
with any TV sat, Two-page display with 18 lines of 32
characters. Automatic speed tracking. New, uausaed
$300 or ottars. WBBRTR 216-278-4794.

CODE practice cassettes — Computer generalted,
peartect code. High quality, full 90-minute cassettes.
Qs0 tapes varg much like FCC code exam. Printed text
included. 25 Q50s at 15 wpm order no, G7 — 25 Q50s at
225 wpm order no. CB. Other types and speeds
avallable. All cassettes $5.95 each ppd. Sase for
utalog. MC and Visa welcome. Fast service! KGSMG,
John C, Tarvin, 14480 Shadowlane C1,, Morgan Hill, CA
95037, 408-685-0287.
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RADIO
FREQUENCY
INTERFERENCE

How fo identity it and cure it

* it you! tronsmoithet
= in yeur neighbors TV, hi-fifsterea. mdie
. racics .

I

*mmmmmmmw

RADIO
FREQUENCY
INTERFERENCE

WILL GET YOU
IF YOU DON'T
WATCH OUT!

Radio Frequency Interference
¢an ruin your favorife TV
show or curtail 10 meter
operation. it can drive a
wedge between neighbors
who used to be friends. It can
be a headache to the service
technician who tried to get rid
of it once and for all.

This book covers what you

‘heed to know about RFI. At

times the solution may be as
simple as adjusting the fine
tune control on the TV. Or it
may require some simple
modifications. Whatever the
cause, there is an answer to
every type of RFI problem.

You'll find it all in
RADIO FREQUENCY
INTERFERENCE.

$3.00 U.S. $3.50 Elsewhere

American Radio Relay League
225 Main St.
Newington, CT 06111

Turn your
EXCESS

tubes into
instant

Call Toll Free Qut Of N. J.

(800) 526 - 5277

TOP PRICES PALID
FOR YOQUR EXCESS
INDUSTRIAL AND
TRANSMITTING
TUBES

Send us your list

or call for prices
{201) 275-7528

481 Getty Ave, Patemson, N.J. 07503

“RADIO
WAREHOUSE

TS-830
82995

TS-130
863995

TS-5208E
*54995

SPECIAL DEMO SALE
TS-180 *825°°

*1999% jcom
IC-2A “TALKIES”
Call or Write for Quote
P.O. BOX 2728
DALLAS, TX 75201

Telephone: (817)496-9000




Model TE7-01
Regular price; $39.95

NOW:
$19.95

The coriginal noise bridge
developed by Omega-t;
proven in worldwide use for
more than 10 years.

Model TE7-02
Reqular price: $49.95

NOW:
$26.97

Basic TE7-01 features plus
expanded frequency range.

INDISPENSABLE FOR ANTENNA TUNEUP
OR QUICK ANTENNA TUNER ADJUSTMENT.
BATTERY OPERATED.

Frequency range: [E7-01 —0.5 to 150 MHz (reduced
aceuracy abave 100 MHz) TEZ-02—-1 to 300 MHz
impedance range: TE7-01 — ) o 100 ohms
TE7-02— 0to = [calibrated 25): 180 ohms
Associated Equipment: Any AM/SSE recenvet which tines
the frequency range ot Interest. S meter desirable but not required.
PLIRCHASES ALLOWETY IN SINGLE OR MULTIPLE LGS Al L
UNITS FLILLY CHECKED QUT AND COVERED BY CILIR
STANDARD 50-DAY WARRANTY. SHIPPED PREPAID
MASTERTCARD AND VISA ACCEPTED. 10 CGROER CALL
NELDA DIVERS, 214/783-2002,
NOTE. Fartes intere<ted in purchasig manutactunng righis
contact Don Heitzman at 214/783-2004,

N
LECTROSPACE

S5YSTEMS, INC.

1601 North Plano Road, P.O. Box 1359, Richardson, Texas 75080 TWX-91 0-867-4768

CARR ELECTRONICS

YAESY e1-707
THE NEWEST &
GREATEST MOBILE
RIG. LED '$* & POW-
ER METER. ALL
BAND COVERAGE,
INCLUDING 12.17, & 3
METERS.

Faicom

IC-2A

EaIcoM]
IC-255A, 2M FM

LIST $389 - SALE $329

YAESU FT-707
LIST $810, Cash $729

YAESU FT-9201DM

RINGO RANGER
ARX.2 ONLY $29.%5

CD,

5E HAM-IV ROTOR
ONLY 5149.95

LOTSOF USEDGEAR! BEST PRICES AROUND

CARR ELECTRONICS

Cash $1094

TOWERS - QUADS -

QUADS
10-15-20-40m pretuned. Fibregias
spreaders, one-piece or feiescoping.
As to performance and durability,
refer fo any Amateur who uses one.
Send 30c for complete details.

TOWERS

Aluma, steel or aluminum, and Tele-
tow’r from $259. Phone 1-813-988-4213
or send 30c for detaiis on quads,
towers, or both.

SKYLANE PRODUCTS
W4YM 40& Bon Aire Ave,

Temple Terrace, FL
33817
10 Khz - 50 Mhx AM
SIGNAL GENERATOR

MAIN & RELIANCE RD.
TELFORD, PA 1896%
215-723-1200 - 215-646-2600
PHILADELPHIA ALLENTOWN

RD#1BOX 13318
SAXONBURG, PA 15054
412-265-5251

PITTSBURGH

owemsnem ©_ AN/URM-25D portable gen-

T ey ] erator covers ranqein 4 bands.
€y W % - Q * Qutput: 0.1 to 100K u-V into
1% "% 50 chms. Modulation D-50%,

i Rt ; * + 400 or 1000 Hz; 1 Mhz cali-

Limited Time Cifer: 5P 100 No Charge

RDC

B
Ldie
#ith the purchase of & Kenwood RING at our
special net price Write for aur esmplete catalog. reg. 8% 00. speoial
§2.00, frea with §3U 0f purchaxe Closed Monday at 2:00 B.M.
ROSS DISTRIBUTING COMPANY
78 South State Street, Preston, \daho 83243
Telephone (208] 852-0830

MAGNETIC CALL SIGN

GREATFOR MOBILE OR SHACK

YOUR CalL SIGN IN BRILLIANT WHITE
LETTERS ON BLACK BACKGROUND APPROX.
ot w INSTANT QN/QFF » WON'T MAR
FINISH « INDQOR/QUTDOOR WEATHER RE-
SISTANT » STICKS TO ANY FERROUS METAL

53 95 PPD MAGNETICCALL SIGN
- UsSA P.O. BOX 161385 MIAMI, FL. 32116

¥ # . bmtor, 9 fubes. Hequires 115
oo e VAC 50-1000 Hz, 110axidx
=l % 109", 44 Ibs, sh, wi, Used,
regarable wioutput: $125.  Checkes: $185.
ACCESSORIES available only with purchase of ses:
CX-1363 tes? lead adapter: $8. = MX-1487 Impad-
ence adapter: §6. » SM-35 antenna simulator; $6.
CN-223 51 attenuator: $5. CN-224 10:1; $8.
MANUAL, partial repro: ... ............... $10.
SIGNAL GENERATORS, usnd-oparationaly checkd:
HP-6UBA, 50 Khz-60 Mhz AM, 0.1 uv-3V . $795.
HP-G08ER, 10-480 Mhz AM, 0.1 uv-1 V: packmt, $995.
Prices F.0.B Lima, 0. « VISA, MASTERCARD Acnufud.
Allow for Shipping + Send for New FREE CATALOG!
Address Dapt. OST = Phone; 419/227-6573

FAIR RADIO SALES

1014 K. EUREKA - Box T105 - LIMA, OHIO - 458072



WE SHIP WORLDWIDE

arry Electronics Corp.

WORLD WIDE AMATEUR RADIQO SINCE 1950
Your one source for all Radio Equipment!

cushcraft, Moty , KILM,

-ffain , INANX\, LARSEN

L”@:“—:m DRAKE TR-7 & R-7
) L-7 2KW Linear Amplifier

T
Pk e

FT-101ZD, FT-107M, FT-480R,
= FT-707, FT-720RV, FT-720RVH,
: FT-902DM

B e o Sy

PSRRI /5

e NN R L, Rt R

To Alpha 76PA
2 + KW PEP/3-8874 FINALS

Rockwell/Collins
KWM-380

{ P fror LT

Murch Model UT2000B

Z A

Ll

TRIONYX Model TR-1000
Digital Frequency
Counter 0-600 MHz

AR S AR RVIC Y

A

BIRD :',‘,571%!

Wattmeters 8 lﬁ‘i

Elements r \;&
in stock ~/ DENTRON 55 Synthesized

GLA-1600B

L]

EIMAC Handy Talkies

==~ 7.1 WL %5 35002
=L DTR-3KA Antenna Tuner DIR-1200L Amplifier ?E& 5728, BISKC, g::;'; ':_;2_2102?(%
AN DLR-2000 / MTA-3000/Clipperton "L" ‘;!5’, 12824 & loom IC2
- %\a Y 4400A  Tempo S2 & S3
3 - lempo 2
t Ty
- HY-GAIN
i i TOWERS
Cubic J. W, MILLER AT-2500 KANTRONICS
ASTRO-150A Cubic 102,103 & 100MX 2500 Watts PEP

3/30 MC Automatic Antenna Tuner

" Rmateur Radio Courses Given On Our Premises
 Export Orders Shipped Immediately.

| L “Aqui Se Habla Espénol”
New York Clty S [ARGESTSTOCKING HAM DEALER  COMPLETE REPAIR LAB ON PREMISES-
{ MAIL ALL ORDERS TO BARRY ELECTRONICS CORP,

IN STOCK—NEW ROBOT MODEL #800, BIRD WATTMETER, HY.
| 512 BROADWAY, NEW YORK CITY, NEW YORK 10012 GAIN, LARSEN, SHURE, KDK-2015R, TURNER, ASTATIC,
| BARRY INTERNATIONAL TELEX 12-7670 212-9257000 MOSLEY, VHF ENG., MFJ, KANTRONICS, DSI, AVANT!

TOP TRADES GIVEN ON YOUR USED EQUIPMENT CORDLESS TELEPHONES .

AUTHORIZED DISTS. MCKAY DYMEK WE NOW STOCK THE MURCH ULTIMATE TRANSMATCH 20008

FOR SHORTWAVE RECEIVERS DEALER INQUIRIES INVITED, PHONE IN YOUR ORDER & BE REIMBURSED.




NYE VI KI NG Tristao & Pratt Tower Co.
IAMBIC KEYERS ... 209 733.2438

Put the “pI'O” in pl‘OfiCie!’lt keYing! Lou Tristao Iniroduces |

todays premler freestan-
ding crankup lower line. ¢

IAMBIC KEYER No. SSK-1-K $105.00
* Hot Dipped Galvanized Finish

The Nye Viking lambic Keyer combines all the ex- o Check
cellent features of Nye's popular Super Sgqueeze Key

-
with the superb reiiability of Cmos integrated circuitry. . E'cf;mw
The exclusive form-fitting, extra-leng paddies imake * Versotlity
for lireless keying and provide an easy “¢hange of » Strength
pace’’ without changing key adjustments. = {enservative Design

A Nve Viking 404 audlo oscillator and speaker is in- o €ose of Installation
cluded for monitoring and practicing keying. The unit We invite
will key either negative or positive keyed transmitters
1D 0 200 ma. at 250 volts. A switch an the rear of the Comparison! ¢
chassis determines the polarity. Quiput is terminated in a shiglded cable with standard F’ete Engineering Colc’s
13" phone jack. A switch Is provided 1o allow tuna-up and slow speed hand keying with °V°' %lle o to UB(“S;ondords g
the dash paddle. It aiso simulates the old-ashioned bug keyng when in the test or comple.holrn?gnn::lun

tune-up’” position

The keyer operatas on an infernal Nicad 8V battery that is rechargeable with a plug-
in 115VAC charger.

MEMORY KEYER No. SKM-001

$184.50
The Mye. Viking lambic Memory-Keyer features a CRANK-UP TOWERS

1024-bit memory, pius our popular SSK-1-K Kever, alil MASTS e TRAILER
in a handsome, compact, 1op-of-the-tesk package!

SKM-001 Features Include:
All Cmos ICs Including memory chip *  Autamatic P.O, Box 3718
return to play-back atter recording eliminates acci-
dental eragure of recorded message * In the record VISALIA, CA 93278
mode, the clock does not start until the first
character is keved. Puts beginning of message in first bit of memaory. In play-back,

message starts the instant button is pressed + Internal Nicad baftery maintaing H oh
rnemary months without recharging + All push buttons on top for ease of operation * ?}3‘ wnghTapes gy
Your choice of 4,256-bit memories, 2 512-bit, or 1 1024-bit memory, at the tlick of & Code practice on quality Scateh 3M Brand C-80{1 hr.}
switch * Hepeat switch and a ''reset" button. Memory also resels if keyer paddie Is cagsenies, Beginners 2-1ape st with vorce, teaches
operated * Five to 50-word-per-minute speed contral e 404 tone generator with loud all letters, Nrs. & common punct. B1- AR 341 $5.80.
speaker, volume control and on-off switch ¢ Combination tune-up switch and cutput Following are code practuce only — o voice.
polarity switch allows keying any transmitter up fo 250 volts at 200 mitls, positive or CAT. % CAT.# WPM [ CAT.R CAT.# WEM
negative * Manual dash control switch allows key to function the same as an old- Pigin Codw Pitin Code
tashion bug, or permits hand key operation by keying sideways or by iaying kever on v i T P
its teft side, P4 (2] 4 P-305 40, 3%
P-5 C-% 1] P-354 a5, 4G
P-88 r:‘-EB -1
S R A 1 ¥
) 4P12 412 129314 3 Q.“
Available at leading deaiers throughout the USA, S’J.'is Gie W w
or call 800-428-2742 R e

WM. M. NYE COMPANY, INC.

1614-130th Avenue N.E., Bellevue, WA 98005 (O 522 NIE 1318 186 1026 Numbersonly.
Chack, Monw urder Master l:hcrqa & Vlu NO CASH. Any 1nne|
$1.95 Post Paid FIRST CLASS, {now AIR) 10 USA & Canade. INSTANT
SERVICE MI residants add 4%.

WrighTapes, 235 E. Jackson 5., Lansing, Ml 48904,

NyeViking?

NEW UPDATED EDITION
PASS FCC EXAMS

| e Seigina) FCC Tavts-Answors axam manual e -

f prepares you at home for FGL Flrst and Secand class

| Radistaksphona Hcanyas, Nawly revlsed mullple-chaiesf
wxams cover all 1ees taeted wtethe actusd FOC oxam,
Pus Sl Study Aty Tesl.” Frovan! $2.95
Moneyback Guarantee,

DRAKE
TR?-DRT

Featuring Kenwood Yaesu, lcom, Drake, Ten- Tec &.wan Dentron, Alpha, Robot,
MFJ, Tempo, Astron, KLM Hy Ga:n Mosley, Larsen, Cushcraft Hustler, M:n:

1 COMMAND PRODUCTIONS Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers,

1 HADIQ ENGINEERING DIVISION 1 Callbook ARRL Astatic, Shure. We service everything we seif!

1 P.0. BOX 28348-T SAN FRANCISCO, CA 94128 1 f | Write or call for quote. You Won't Be Disappointed, w

: Piaase rush me Taste-Answars for FEC First and Secand : m We are just a few minutes off the NYS Thruway {|-90) Exit 32 .

I Clags Commorcial License. My 59,95 is anclosed. H

- gl OUT OF STATE  ONEIDA COUNTY AIRPORT TERMINAL BUILDING
Narme
Adaress [ CALL TOLL FREE ORISKANY, NEW YORK 13424 Warren - K21 XN
iy . 2m J 800_448_9338 N.Y. Res. Call (315} 337-0203 or 736.0470 Bob - WAZMSH




TR4C, AC4, RVAC, extra tinals, vp condition, $500. &
shipping, Phone &08.798-2732 aftar & P.M. C8T. ADY.

WANTED: Mickok 539C testar — Hickok GAS adaptor
Hallicrafter HA-20 — VFO, SELL: NCX5MK-2 spaaker ac
supply VX501 VFQ all manuals 8.a.5.e. answered Hanry
Parka, 18 Warner Strest, Groton, GT 06340,

7553 {200 Hz), 3283, 516F2, 31283, sgkr. Mint plus $995.
30L1 {round) $5695, 30L1 (WIE) §495, 31284 (round) $189,
5151 (round) mint plus $9949. All postpaid, WASOXK,
5?145 MacAsthur, New Orleans, LA 70174 504.392.9101
nitas,

DRAKE 2C, 2CQ, nb and calibrator excetlent $210. 60 Ft.
Rohn Type & with base plate, house bracket. 30 ft,
aluminum tower suitable TV _or VHF beams. Each
dismantled for inspection. The pair $210. K1DL,
BO3-443-3654,

WOOCDY CW keyboard perfect $100 WEWY 213-661-4189,

WANTED — Swan VX2 Vox unlt Good condition
KAYBRE B15-562-5432.

SELL 10 m ssbiam QRP station Realistic TRC 448 pro-
fessicnal conversion and 3 element beam $175. Ken-

wood TS5205 and AT200 never used $675. KBEMA .

918-209-9645.

HEATH SB-102/SB-600 xcvr, Bullt b en?ineer with 1st
FCC, Extra license. Excint condx. $375 firm. Calt Raiph,
504-863.3727. N6YC.

NEED Underwood electric typewriter. Model 12 manuai
or copy, KTFG, 1402 Craig, Moses Lake, WA 99837,

GOLLING 758-3G receiver, 200/800 Hz filters, $750, 325-3
transmitter, 516F-2 ac power supplly. ali winged emblam,
In excellant condliion, with manuzls, cables and original
packaging, tor $1300. Wanted: Gollins CC-2 suitcase,
30L.-1 linear, KWM-212A, Will trade, Craig Thompson, 978
Bower Way, Thousand Oaks, CA. 91360,

KENWOOD: T5-520, ac/dg, cw tilter. | shipt $535, Andy
Thornburg, RAR2, Thompsonville, 1L 62890, 818-827-2168,

TRANSYEATER for sale: Sota 432.438/28 MHz 3250,
PSF-432 Filter $30. 432PC Janel UH;Oprs-amp $30, or alt
thres tor bank cartified check for $300. Writing inctude
&850 WIHR 6730-31 Ave, Kenosha, Wl 53142 phone
414-854-5811,

WANTED: QSTs June 1987, Nov. 1978, WBPBJP, Faul
Juen, Frazee, MN 58544,

KENWQOOD TE5205 Mint condition 3495, Gary, KEBW,
103 Arrowood, Lake Jacksan, TX 77866, 713-207-3343,

WANTED: YFOs Heath HG10, VFi, Johnson 122
W3GYU, Ken Krager RD 1 Little Meadows, PA 18830
7175232624,

3CV150DAT. Cne only, From last lot, Probable use 100,

houre. $100 Roger Williams, W7DY, Hox 33, Worley, (D
83B76,

ARR is proud to offer the complete Microwave
Associates Gunnplexer and accessory line, Two
of the Gunnplexer transceivers shown here (the
MAB7141-1, a¢ onizl $239.95 per pair} can form
the heart of a 10 GHz communications system

for voice, cw, video or data transmission, not to
- mention mountaintop DXing! ARR sells a line

o | s ;
Advanced . gF necestary sunpors equipmant such es power
: BQ‘Q i ver - cari, for additional information. o

- Research

 Box 1242, Burlington, CT 06013 (203) 584-0776

BELL-ATTY frog. shift converter. Solid state, ali featuras,
and manual incl. Mint cond. $250. Bearcat scanner
Model 101 16 ¢h, 3 bands crystals. R. J. Colarusso P, .
Box 581, Alpena, MI 49707,

FOR S8ALE: ICOM 3C-701, 1C-701 PS Mint $800. Joe
WETGEW 203-421-4549.

FREE-STANDING tower 75 it erank-up fold-over E-Z Way
recently dismantled geod condition pick-up only Terry
WB2PFB, 201-666-3374 (eve.)

FOR SALE: Microlog AKB.1 AVR-2 Sanvo VM 4209
monitor-mint $700, Joe WB1GEW, 203-421-4549,

HEMRY 2-K with Dahl transformar $840. Tom Frenays,
K1Kl, 203-673-5429 before 8 P.M, E5T,

COLLINS 303-1 linear %1095 pius crating and shipping
KsKUQ, 209-733-3215,

YAESU FT-202R, accessories $119, Hy-Gain BNBG $9
naw $5 used, Includes shipping. K18W, 413-536-7743.

HENRY 3KA amplitier 2110 meters, mint condition $1295,
Firm. Erefer pickup only W1AGA.

KENWOOD T5-B20-5, VFQ-820, cw filter, Magicom ggro-
cessor, service manual. $820, Bill KBAG, 714-858-4459,

ALPHA/SIGNAL/IONE: Demuonstrator disglay Alphas,
never transmitted: Y7DX — $3350, 78 32190, TBCA $1665
76 PA $1526, 3744 — $1650, full warranty. Signat/One CX
7B $1495 immaculate, warranty. Payne Kadlo, R4iD,
£515-384-2224.

FOR SALE: Drake ©4 tonscle ming condition $395.
502-425-7872 George WBAUIW.

SELL: 26 RTTY with stand $30., Electrocom F5C-250-840,
Kenwood fwins, RAS588 & T589- $400. K2VGY,
2124815933,

SELLING QUT large accumulation o! fest equipment,
mestly HP & Tekironix, plus some special interest items.
All hargain priced, Also many elecirenics data books,
manuals, catalogs, magazines, & military tach manuals.
Some antique material. Many Heathkit manuals. Send
28c s.a.8.e. for complete list, Joseph Cohen, 200 Wood-
side Ave., Winthrop, MA 02152,

SELL: Collins 351D-2 mobile mount, 12 Volt mobile
power supply MM1 moblle mictophone Heathkit 2kW
antenna tuner not wired CDE Tailtwister rotar Hustler
Super AM20S mobile antenna. BMH bumper HD mount
D+ LS double talk phasing harness QD11SS quick
disconnect. RSS2 Resonator Spring Mandlo 2305 GB.
Daystation PLA-400A, Herper Richards, W2IV, East St.,
Argyle, 516-638.8855. NY ZIP 12089,

SELL: Dentron MT3000A Tuner, $185; Heath SB400 xentr,
mint, $175; Ten-Tec KR-40 keyer, $345; manuals, Haath
desk mike, $25, Cofling c.w. filter F455C-08, $45. W3ES,
0, Hobinson, 418 Wedgewood, Lower Burrell, PA 15058,

SCANNERS

TR-9000 $39.95
MEMORY SCANNER

Stops on busy and resumes when carrier drops.
Scan and hold buttons control memory scanning
when in memery recall mode. Circuit board
measures 1,75 x 1.6

TR-2400 AUTO BAND SCAN

$24.95 Kit-$14.95

Features stop and lock on busy, and step on busy
with auto resume when carrier drops. Keybhoard
controlled scanning, Measures .44 % 1.2". Installs
inside rig near squelch and offset controls,

1C-280 $29.95
BAND SCANNER

Entire band scanned in 47 seconds. Depressing
memory write while memory channel switch 15 on
D position starts scanning. Scanner stops and
locks on busy, Instalis inside head. Measures 9% x <luded)

v 1C-280 $39.95 BEAT YOUR éATTERIES'

OPERATE your SYNTHESIZED KT from any 13-30v D.C.
MEMORY SCANNER source- Auto, Truck, Light Afreraft (12 or 28v
T:his scanner aiso adds a fourth memory to your system), Home Power Supply!
rig. One subminiature toggle switch controls STEWART ‘s New BATTERY.BEATFR provides the proper
scanning. Features OFF, SCAN, and LOCK. { REGULATED voltage Tor your rig and plenty of
Scanning stops an busy and resumes when carrier CUFFEAL Tor CONTINUCUS FULL PDWER TRANSMITI A11
drops. Installs inside head, Measures 1.7 X 1.6 day travel, a T evening Simplex Net with N DRT
Scan the BAND 8 MEMORY flogether or J0 RE-CHARGE |
separately with both scanners instalied, 'ILIDT ; b?tterty charger but & FULL lFCMER SOURCE with
N Fused Circult to protect your rig!
* Scanners do not affect normal operations, s
* The digital readout displays SCGI'::Ed frequency. SRUGGED ALUMINIM CASE (except [Cﬂff unit is built
* All scanners are easy to install ' into [C-BP4 ca.r;e for slide an/slide off power
Ny T N . 1y change!)
* Complete and detailed instalation instructions. sapp
» ! ini 5 *YOUR NiGads REMAIN TH PLACE {except [COM). STmply
g::izlelty construction, miniature size, affordable unplug for INSTANT PORTABILITY!
- Al séa,.men are ASSEMBLED & TESTED! *DESIGNED by an engineer fram NASA's Jet Propulsion
* satisfaction Guaranteed! 30 day refurn option, Labor_*atnrytw}th coponents rated 503 beyond
" ) requirements |
Dont miss a call because you are limited fo SPRE-WIRED JACK (except ICOM) and detailed instal-

monitoring one frequency. Add full memery

scanning fo your rig foday | lation instructions supplied!

«5 FT. power cord. VELCRO pads supplied te mount

Find those new or existing repeaters or simplex anywheral | FULL YEAR HARRANTY!
Q50's quickly, easily, and automatically with an sPRICE: AT madels- $25,00 Post Paid, Ca,
autamatic band scanner. Res. add $1.50 Tax. C.0.0.'s- You pay
Send check or Money order to: Postaqe and (,0,D, fees.
ISCAN oNOW AVATLABLE for TEMPO S«1, 5-2, 5%,
KENWOOD TR-2400 {Retafns Memoryl), and
ROUTE 1 BOX 90A ANTIOCH, [i. 0002 N e L et ¢ o
1. Res. include 5.255% State Tax * Pol-fl-187- ollact for L.0.
Include §1.50 Postage & Handling ‘ STEWART QUADS F.0, Box 753 [RINDALE, CA. G706




CARLOAD INVENTORIES « ROCK BOTTOM PRICES
LINES: 24-HOUR SERVIGE

AEA ALPHA CUSHCRAFT  DENTRON KLM MOH GAIN PALOMAR ENG.  UNIVERSAL
AVANTI BEARCAT GOLLINS HY GAIN KENWOOD MIRAGE REGENCY UNARCO-ROHN
ASTRON BIRD H0E HUSTLER MICRALOG MEJ SWAN VIBROPLEX
ALLIANCE SENCHER IRAKE ICOM MINI-PRODUCTS  NYE TEN TEC HANTRONKS

caLL ToLL FREE 1-800-325-3609 ;5619950

MID-COM ELECTRONICS « 8516 MANCHESTER ROAD « BRENTWOOD, MO 63144

i } NEW FROM GLB ELECTRONICS:
A complete line of QUALITY 50 thru 450
f } ! A MHz TRANSMITTER AND RECEIVER
- KiTS. Gnly two boards for a complete re-
; o - ceiver. 4 pole crystal filter is standard. Use
- with our CHANNELIZER or your crystals.
ﬁ@ﬁ ﬁh@g@ E@'@lﬂ@g FREQUENC!ES i Priced from $69.95. Matching transmitter
Drake TR22 Regency HR T2 strips. Easy construction, clean spectrum,
Drake TR-33 rec. onl Regency HR2. A WE TWO WATTS output, unsurpassed audio
Diake TRTZ o Raconcy HR212 STOCK quality and built in TONE PAD INTER-
Genave Ragenay HR-28 148.01T PN THES PR e trom 50 to 450
Heathkit HW-2021 rec. only Regancy HR-312 6.81R MHZ. Prices start at $119.95 Now’available
Hygalin 3806 Regency HR-2MS 6,04T 2 MRz, T SR B Model 200 MINI
icom/VHF Eng Heathit HW-202 6.64R @B in KIT FORM — GLB Mode ;
Wilsan 1402, &, MK2, 4 Sears 3573 8.077% g SIZER. Fifs anty HT, Only 3.5 ma current
I y ' 68780 drain. Kit price $159.95. Wired & tfested
Latayette HA.146 Standard 146/826 8107 § s,
Midland 13-505% Tempo FMH . f ey
Midland 13-500 Tr!o.fKenwcod TR2200 g: g; ? Send for our FREE 16-page catalog.
L 11 GLBELECTRONICS
gl 8128 716 Butfalo, N.Y. 14206
. 1952 Clinton St., Buffalo, N.Y.
PHONE ORDERS ACCEPTED gratn 1952 | uftalo, N.¥, 14208
MON.—FRI. 9:00 AM. — 2:30 P.M. %8
BR

IF RADIO AND FREQUENCY IS LISTEB IN AD
CRYSTALS ARE $3.65 EACH

IF CRYSTAL IS NOT LISTED IN AD
CRYSTALS ARE $5.00 EACH (3-4 WEEK DELIVERY)

TRYSTALS FOR THE IC-230 SPLITS WE STOCK: 13851111
MHz; 13.884444 MHz; 13.917778 $5.00 Each.

We can ship C.0Q.D. tirst class.mail. Orders can be paid by:
check, money order, Master Gharge, or Bank Americard. Qrders
prepaid are shipped postage paid. Crystals are guaranteed for life.

NOTE: IF YOUR RADIO IS A NEW MODEL PLEASE INQUIRE
ANDWE WILL TELL YOU PRICING AND DELIVERY

IN THE FUTURE WE WILL HONOR ALL GUARANTEES FOR
SOUTHEASTERN COMMUNICATIONS INC,

SOUTHEASTERN ;oo
CRYSTAL CORP. TEL 611203 5ras

MM EDEEREC

\Y/ TRIPOLE
MULTI-BAND

The TRIPQLE antenna covars the 16U, 4u, 40, 20,15, 10 and & §
mater bands without! ratuning or & tap Shange. BY 1o 120 1t
Iength, 2 KW PEP, Twinverted ¥V anc horizontai without an

tunar. Neat app 124, buill-in balun, rugged, aids
mast ar towar guying. A best choice for an all.-around amateur
station antanna. .

Guaraniesd. kit THO-K $54.95, Assembled TBRA 56985 §
Pricar postpaid cash. TX residants add 5% sales tax,

Call ¢r send cand for information on TAIPOLE &niennas and
feedling kits. Qrder diract or ask your Deater, i

EH UNIVERSAL RATID CO.
Dapt. 1 PO Box 26041
£} Pasa, Texas 79928 (915 5911910
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Destined to become
an old friend

This is one piece of equipment you'll keep
for a fong time. We've designed out the ob-
solescence with our new plug-in application
modules. These fully shielded modules, about
the size of a business card, will keep your ATR-
6800 as new as tomorrow with updates, and
future program expansion.. You’ll be proud of
its top “on-the-air” RTTY/CW performance, and
of its versatility as your HAM COMPUTER/STA-

TION CONTROL. Make a permanent place in
your station for the system that won’t gather
dust! ATR-6800 system with 10 practical pro-
grams in module number cne, and nine inch
video monitor . . . $2495. Companion printer,
add $450. Module #1 separately, $189. Get to
know the active hams at MICROLOG Corp.,
4 Professional Drive, Gaithersburg, MD. 20760.
Tel.: (301) 948-5307.

ATR-6800

COMMUNICATIONS SYSTEM

MICROLOG

INNOVATORS IN DIGITAL COMMUNICATIONS




7 TRS-80;

TRS-80
MMB80 Send / Receive CW & RTTY Sofiware, Interface PC Board,

Manuol $149,
W CM80 Same as MBO-in cobinet $§279, ’m
W MBS0 Complete! Includes Software, computer interface. active i . )
filter RTTY demodulator, AFSK in atractive cabinet with RETY
funing meter. EASY HOOKUP! EASY OPERATION! $499.
W M800 adds advonced RTTY (split screen) fo M80 / CM8D 7
TM80 $99.° )
W M8000 adds disk based RTTY including Mailbox $150:

“arily $ 75, With CMBD oer $50 with TMEQ oridet

PET
MM&5 Send / Receive RTTY & CW Software, Interface PC Board APPLE -
' R ' ' W CA650 Advanced RTTY & CW (split screen) in-cabinet $279.

Manual $149.
BMS50 Advanced RTTY (split screen) & CW in cabinet 259 MTAS50 Adds achive filter RTTY demodulator ond AFSK to CAG50
Adds ¢ or RTTY dem ' §499.

M TM&5S0 Adds agtive filler RTTY demodutator and AFSK fo M65
e o 0 B A6500 Adds Disk Based RTTY 1o CA 650 - TAG50 $50.

$499.
Write or call for complete catalog SORCERER
W580 Send ¢ Receive OW & RTTY Software, Inferface PC Board,

TRS 8015 a recoghizad rademicrk of Tandy Corporalion _
PET 15 o recogaized tademark of Commadore Infernational Manual $449.
_APPLE 15 ¢ recognized frademork of APPLE COMPUTER B CS80 Some as SB0-Incabinet $279,

EXIDY SORCERER 15 a recognized trugemerk of EXIDY Inc WTS80 Adds active filter RTTY demod & AFSK 549G,

1125 N. Golden State B! d'!'rsic't.(?i m TRS'BO MOdel lll
LLolden state Bivd. ulie

Turlock, CA 95380 (Q) oA residants j] Interface Available

(209) 667-2888 / 634-8888  qdd@% tax |8 Cali for information

We are experisncing telephons difficuities, please keep tiying.

MIAM! RADIO CENTER CORP. TELEPHONE 14°¢ eacH

5590 W, FLAGLER STREET {305)264-8406 (MINIMUM 25 PAGES)

MIAMI, FLORIDA 33134 DISPLAY AND
PROTECT YOUR

MIAMI NEWEST HAM RADIO STORE = » QSL CARDS.

Tap quality vinvl pages made by leading manutacturer ot

ATTENTION B e al woananl 2oy inddarar - (Pocke!
; LATIN AMERICA AND SPAIN Shpping and Handing mﬁgigi;fg;f:;;,m
T:éSBIES 'I%HE HOME OF HAM RADIOS. é?:"éﬁfgfgu 51?§ Perso}\?fghl:sk?:llow
. 59,01 fo $40.00 2.4 Ay,
COUNTSFg q I%E 2 QSSTT;QEUEISPEI\SATESITS Ao 9% o rdor. PiOTO ORGAMZER
\aska & Qrder,
ey T i Pus
We sitock: Yaesu, ICOM, Kenwood, 7 4 @ T oS R S s ideater Avenus
Shure, HUS”EI’, MFJ; Wm. Nye, ARRL w o 8 W E.rgl%'.“ ic:il::: sll:;gpn;?r:.': =Msupeql|;;£‘ ew York
address. Tal: [514) 7926278

Gorden Antennas, Bird, Vista, Saxton
Cable, B & W, VHF Engineering,
Cushcraft.

Publications, Amateur Callbooks, Van s

Thinking about GIFTS ?

NEW ELECTRONIC PARTS COMPUTERIZED A addition to this fine
Brand nama. tlr line components. Stocked in * G GR EAT CIR CLE M A PS buckle, we now have NEW
oo et somponent Stocked o | | sttt san prcton - conesaon o | | gmallef size buckies, te
back guarantes on all products we carry. 11 % 14 inches * Personalized with your callsign cllps, helts, etcu maam

STAMP SRINGS CATALOG 51100 e,  {Alr Mail 16d 31.00) * Seam Heading several items for the ladies.

Daytapro Electronics. inc. | Rill Intmetnm NEKD Colorado Silver Co., Dept, B

aozé):. wugﬂme LN, ABLINGTON HTS., ILL. 60004 Bill JOhnStonl N5KR Box 1755, Aspen, Co.81611
PHQNE 312-870-0555 1808 Pomona Dr., Las Cruces, New fMexica 83001 :




DRAKE T4XB, R4B, AC4, all cables and manuals.

original owner, Just serviced. WIll pack and ship. $6850,
WIEAN, 215:640-1447 ovBnings 215 B41.4800 Day. Fast Easy Fun

wggtgg% gg%ﬂgg&r Techniques Course with frainer w EE K EN D P R 0 JE c TS
WANTED: Matching $peaker for Yaesu FR1018 recelvar, For THE RADIO AMATEUR

Also VFO saction From DX100 trapsmitter or junked
Volume 1- A QST anthology

DX100. Jim, 1-413-783-3172 or WATEDN in Callbook,

AZDEM PCS-30Q0, The culting edge of microcomputer
gzggré%laoogy i% avaitable today. Mangy improvements over THRUUNE@

and we wiil stitl beat any price in this issuel Create simple, low-cost equipment ;

LGC Engineering, 116 Country Farms Aoad, Box 140, i

Marlton, NJ 08043, 809-083-8844 daily 6 PM till midnight. | from  easily accessible parts in a , . WAI TMETER

COAXIAL CABLE cate — free catalog: foam coax: RG- matter of a few hours or days‘

s i iR o )| B3] Arphors n T s
shie c ft, milita shiald, noncon- 3

faminating eoax: RG-2131) 35¢/IE RG-11 AN 280HT. 6 o At your local dealer or direct ore In The USA

ducter rotor cable 19ci. PL-259 16/$5.89 shi“gtping from ARRL -

$2.50M00° $2,50 minimum N?‘mal 5885 SW 8O Street Model 43 supplied with sither

Miamlia, Fl. 33143 305-661-5534, [ "UHF ar N** jacks. Ordar nowt
ASTHO 102BX, PSUS like new $885, HM214Q $59, SA040 $3'oo u's" $3.50 elsew"ere

$120. MFJBO43 $45, QOF 1 335, BX noise bricge 332 MF2. AMATEUR RADIO SUPPLY
LSP520BX $20, HF5VII $45. DX100 $85, Timekubs $29. SEATTLE

tMa!].lgl’ggdﬂr, ba}dtpoman;‘xirm $490, L?ESTsﬂfmm 15@,}:955 { 6213 13th Ave. 5. 5
cam , vigke reason Ofier on an . K ; - N,
WORBS - 1758, Blrch Way, Litticton Go. 80125 \/ ARRL Newington, CT 06111 ve. .. 96108 (206) 767-3222

3I03-770-8592 or 302.779-4142,
WILBON MK |V, charger, leather case, TTP, 2 sats xtals,
new battery. $125. Tom, WASHKF, 301-828.3437,

SELL STATION: (late WSCQO): ssh 40m, VFO, exciter,
1 kg o ron o 80 thru 10, VEC, ex- . ™
[4) er, pr . - TCvT, il Z mech. er,

1 tical. 18" ks. Digital counter. $1,100 ft

fap vertical. 1" racks. Digital counter. $1.100 or offef More Useable Antenna for your Money

|
R‘Iontalba Ave,, Dallas, TX 75228, 214-324-46888,

publicatons avaible. o U1y puichass ot &b Only Butternut’s HFSV-IIl  with
& 3 R . . -

Farms Road, Box 140, Marlton. Ny 03083 600 953.8844 Differential Reactance Tuning leaves
dally B P.M. till midnight, A " P tive on 10. 20. 40
MFJ-882 antenna tuner 1.5 kW $160. Hamma&'i!und the entire antenna active aikd i *
200 WORUK. 7 Carias, Aburm s 1303 condtien and 80 meters! On 15 a loss-free linear

decoupler provides a full unloaded
quarter-wave conductor (with the ad-

WANTED — Jeohnson push-gull kilowatt inductor nr.
100D HCS 40 in perfect condition, Paul Cooper K&PY,
9845 Oakdale Ave., Chatsworth, CA. 891311,
213-993-9459,

;%J1gqjig sﬁo, ?sAf,é téa(ilhed) $2k5 KDKZ016A t":\lnt adde.dl advantage Of decreased. wind
Clayion Wood ACSH 2149054758 7 O P2¥ ShPO. loading and lower center of gravity).
AT R Bl 5 A &
, aidan Lane, Bristol, . :
HI:\LLICRAFTEHS SA-46A 6-meter, Need Hallicraftors * Compare active element lengths band-for-
VFQ and a spara parts radio, Ciif, . O. Box 2357, San- . band for the HF5V-IIl and any multi-trap
UK d : . design of similar height; when it comes to
DENTRON GLA 1000 converted ten $230. Autek QF 1A : s o
tilter $50. Both mint condltion K4MT 2059288609, SWR  bandwidth, ’efﬁcnency. and 0‘{91'31}
}q#g%hﬂg\qusm Sﬁ,lglglg .;Jartm? ﬁgb}%:':g 42(3.450 MHZI:A periloq}'nance, there's reallfisgo compansgn.
- amplifiar , JANEe meter converter g
485, Vanguard 432 MHz converter $60, Telex CM1320 And i your Tig COVE}‘S meter_s: "g, at
headphones with boom mike, $47, W2HG, 716-225-6754, other antenna offers six-band capability?
FAEE LIST — einctroni¢ surpius send s.a.s.2. WBBLAL, . . _— "
?gggsAlbrechtsen, Box 201, Huntington Station, NY + No lossy traps or unsightly, wind-catching “*top hats™,
SMALL COMPUTER news — Amateur Radic and +* Uséable on adjacent MARS frequencies with little or no

microcomputing. Sample — WB2IBE, adjustment.

Jobs for Hams # Longer elements mean greater bandwidth and signifi-

LD Lo P L s canly ighreficicay fo spsrio low-angle DX pr-

FG.L. license. Small boys' science camp i formance,
Pannsylvanla. Apply: Donald Wacker, 43 Franklin Gtroet, A . 5
Cedar Grove, NJ 07009 * Heavy duty air-wound inductors permit correct resonance
CONNECTICUT summer camp seaks counselors (21+1 on 80 and 40 meters and can be adjusted for lowest SWR
to work with teenagers In its ham radio pragram durin on these bands,
July and Augusi. Apply: K1PGQ, Buck's Rock, 1 s
Rlverside Drive, NY, NY 10024, 212-362-2702.  Basiest five-band vertical to assemble and adjust.
HAM RADIQ specialists for outstanding children’s ; "
({ﬂﬁi%il %amps, Ezsq:‘algllent satJha 'twr:iteFN‘e?lr Eldersmr % Sleek, trim design makes the HFSV-11 “XYL approved
- amps, ymou reet, Fairfleld, ; ing.
07008, and requires no guying
SUMMER GAMP counselor, General or better, to teach
Novlce program and DX with boys at private New Hamp- *With optional TBR-160

shire summer camp. Top eguipment, triple beam towar,
tong astablished Srogram. M station too. Approx June
21st to Aug. 22nd. Winter office Camp Cody, B
lL.ockwoad Clrcle, Westport, CT D8880, Attn. Alan Stolz,
203-226-438%,

FiAM COUNBELOR wanted to opsrate Amateur station Engineercng qualily for the sercows lmaleet
and teach codfe, June 26-August 25, Write John Kiein,
28349 Chaqrin, Glaveland, OF 44122 216-831-4330.

flow|

. BUTTERNUT ELEGTRONICS CO.

| pRICED i
L4 Do ff}ﬁES /iP.o. BOX 1411 SAN MARCOS, TX 786466 tingiin -
Qngdgame 5 LlNgg 5.49 - o B O Phone: (512) 3964111 @f
. ress, X LA |
€ ad copy or Postpaiq. Shipps‘g 7] Pat. applied for Request free catalogue taday.

. wording. % First Glags Maif,
= SWEDCOY-STAMPS =
P.O.BOX 29 + MOORESVILLE, N.C. 281}




The famous Palomar Engineers
preampiifier has been updated
and packaged in an attractive new
sabinet.

For the SWL there is the P-305
i9-v DCpowered) and the P-308
{115-v AC powered) featuring full
shortwave coverage, selection of
two antennas, 20 db attenuator.
15 db gan control and on-off-
bypass switch.

For franscewvers, the P-310X
features automatic hypass on
fransmit, adjustable delay for
return to receive, and 350 watt
transmit capability.

All models have these features:
® Up to 20 db gain.
* Covers 1.8 to 54 MHz in four

bands.

* Low noise figure.

*Reduces Iimage and
spurious response.

*8” x 57 x 3. Brushed
aluminum control panel.

Black vinyl cover,
* 80-239 connectors.
* LED pilot.

Order direct or from your favorite
dealer, .Madel P-305 Receiver
Preamplifier for 9-v DC $77.95.
Model P-308 tar 118w AC
$87.95. Transceiver Preamplifier
Mode! P-310X $107.95. Add $3
shipping/handling. Calif. residents
add sales tax.

Don’t wait any fonger to pull out
weak, rare DX.

ADVERTISING DEPARTMENT STAFF

Lee Aurick, W1SE, Advertising Manager
Sandy Gerll, AC1Y, Assistant Adv. Mgr.
Jean Marhefka, Advertising Assistant

203-667-2494 15 & direct hne, and will be
answered only by Advertising Department
personnel.
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KENWOOD

ALL SOLID-STATE Hf EQUIEVENT
1805 “DFC™ Shries List Price
TSI806  IBMIOMwWDEC, 5174995
TR iBMOMoo OFC 484,95
NE130  OFC bd. 95
YFD 1145
Extornal Speker 2
Antenna turier
5 filtes
LAV fiiter
Power sipphy
160 10M Base

S Senes
TREMEE  160-I0M bese TXCVR  H24.95
G5 Liignial hsplay

YFO

Speaker

[ filter

100 4 A48h
[l ylzh  14tkisMampliher 2K 1148.00

VHF / LIHF EQUIPMENT
T6i GMSSR/CWFIVAM 19900
TREON  ietes FMASSBICN 449635
P Eas statr lor TR-9000 14 95
k] “ydtembace, pover and

e swalrhies, (e 3495
TR-2400  Janeter synthesized hand-hetd

LCD, 10 e, 18hm
TR0 tareter FM xow 199,95
ket AL power appiy g
TREIN  0cm FM tenscawer 358,00
TV-RIZS  meter transverier 22590
V.56 t-meter transverter 2

UTHER ACCESSORIES
F Tnoitaf world clock s
Hexdphona sot 1950
teluxe headphone et 3995
Hae mike. tugh/low 4h.lu
HIC mabila mike Eeliel
WG mobile mike L
Touch-tone Mikz 4995
Fhane Patch

YAESU

HF TRANSCEIVERS
FT-amMOM 160 10M

iist Prica

3SBM

LN

5505 %}

FTAMZn  en1oM w2 m

SOLID STATE HF TRANSCEIVERS
EI40M  wio OMSimem 104400
Frar BO10M, 2000 310
VHF TRANSCEIVERS

BPUZEDCRK  FM mob, kevh AGT 00

HD-73 ALLIANCE ROTOR ~SALE K 9925

YAESU (cont’d}
w5t Price

FT 12IRA 20 MHz wan 541900
m Hand Held 29400
Anvd mem YW24 GO0
m All Madz 245.00
m4 memary 399.00
Fr TXORVH M, 25 wait 4500

S0LID STATE RECEIVERS
FRGT Gemeral Cov, ErecAL]]
FV-I070M  Chy seaivrrem Ha
Feny Power Supply I52uu
Frm} Antenna Tuner

R danonmy Ioad T
LHF TRANSZEIVER
FY.7R 240450 &M 499,00

ACCESSORIES FOR VHF ECUIPMENT
PR1RES  Tone wyueich unit 3000
FPa Jamp power sufiply 1400
FR12 LanpPSgeke U
MUZE  Memumt 225685 b
MISCELLANEOUS ACCESSORIES

Vebhh  lemdset 10

FHAOIUK 1o poss hiter kAL
TR 240 thort? world dack 9.0
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FT-101 Szries i
Fr1612n

FT-221-8aries

FT-227 Sarps

FT-901 Series
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st {1 o,
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FMYO1-  FMadapter

KY-901"  Kever unnt
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D 06 canmy
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Trare yweM
2M adapt. enly
6Madapt. anly
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O filter
M hiter
iz filter
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FTS32E 321one CICSS
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Keyboard seon
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Dk mike 1077707
Sean 10707

BASE STATION EQUIPMENT  List Pce
ML, 558, W SHae
21900

. path

X107, £X 10 64910
UH10/ PS5 EW BOW wth AL wnpiy

g4
| & hand HE Xowr,

12v DL/NG 15900

3 band HF Xew,

AL K12V SopMir-PS14

Apand HF Xy, ALLE

Iy Sup:Mic P16 1B 00
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S EM 1
SCHPagammatle 49410
FMEM Sy
Syatheszed 00
JMMBL, S5 FRLLW  da 0

PORTABLE TRANSCEIVERS
ZNNCD 2ME00 CH, HT

wriiiicad, Cher, 73850
ATNCD  IMAXCH, HT

wrhicad, 17 pad, Chgr. 26950
s M S5R Pomahle PR
402

430 MHz $88 Pormable 89y =

A i Sl Portatre Pt ]

POWER SUPPLIES
IPE AL 32 Suppiy JArbpkr
A5 Spkr a5m
Pilh 2y Power Supply
Ps2n 124 Puwer Supply

ACCESSORIES

HME Bpinmke wiTM
sz Tlask mike

DRAKE

KW ANPLIFIERS
Ly 16115 M Amniitier
Fhopt Tupetgr L7 (Zregl e, 1AL00

HF TRANSCEIVERS AND ACCESSORIES
TRHDRT Ty HF nanscenyed

16010 154900
L9 floise hianker for TRT - 90.00
51300 HidiHz C tilter toc

Hicg 5500
SL-500 5<IIH1 OW lilter tor

/-lne a0

SL-1gUU i500Hz RTTY fiiter far

Hire 55,00

SLGWED  HODOHZ AM titer tor

Hire 56060
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biacrd bor TR 7 4600
FA.7 Faninr

TR-UPST 011000 Flui]
RV Bettute VED be TRT 196060
WS- 1 Spuaker tar HMine Mo
LOWPASS AND HIGH PASS '] FILTERS
TV-2300LP 1000 watt low pass biter 26 63

CUSHCRAFT

DOOMER ANTENNAS List Price
kZab) FA4 1960Hz 19 el 339985
BOOMER STACKING KITS

71 9 Stacking Harness &

1., 2 Boomers Mg
P2 Fower Dmider, 2 Bonmars 72.95

WEBSTER PHRICES ARE 50 LOW YOU HAVE TO HEAR THEM
TO BELIEVE THEM...5Q CALL US TOLL FREE {800) 344-2198

T 0p G,

et
L

CUSHCRAFT (cont'd]

MULT] BAND HF ANTENNAS Lt Prire
3 olement %1949
Tdand dele. heam 31999
1 n-band vertical o445
1421 28MHE Verr, 11795
30,7,1423, 1EMHr Vert 119 95
To-Band Hingo 49494
Stainless Hardware
tor A3 WY
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Al4ra {45-143 MHz 4 ol, s
Al4rn 145148 MHs 1T o 85
A14720T 144 8157 MHe 208l 498
145148 MHz 22 ol,
TS MHy Fel. grah
2N 7PEMHz 16, 446
449 MHz Selement Rk
AIMEz 1 eleent 295
144-148 MHz four pule 7995
JEF75 MH; four pule  T29h
440460 MHz four pofe 6794
135170 Mz Ruigo
6054 MH Rinno
220425 MHz Ringn
44460 MHz Hingo
135 1/0MHz Ranger kit 21.4%
720-725 MHz Hingo Figr. 4445
436450 MHz Ringo Rgr, 3995

BLITZ BUGS

LAC1 Laax lighning armester,
inlme

LALZ Loz ligitming arrester
haihie fenede

VHF { UHF BEAMS

AGlk3 A1 MHz 3 elerom hi 494
ANk &3 MH2 5 element #4.95
ARG 50 MH § elaranr 49464
Alagr 144 WHz T etement 324k
414491 MAMH: 1Telement 4444
SAI0T 43T MHz Neleent 3284
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CG 144 cmetes mobile with

sathout mount
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% meter sird resonatar 1805
5 rrener sup, festwtar IG5
HOpreter strd resonatas 1896
H0meter sup. resomator - 3g45
fies sprngstaniess steei bk
SSM-2 Compmercial stanless

tail mount TH9%
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Does Your Shiny New Rig Really Have:

“STATE-OF-THE-ART"” SELECTIVITY.

Add an Autek.
QF-1A Active Filter
For SSB & CW

PATENT PENDING

Only $65 ppd. U.S.A.

115 VAC supply built-
in. Filter by-passed
when off.

Auxiliary Notch re-
jects 80 to 11,000 Hz!
Covers signals other

Four main filter

situation.

notches can‘t touch.

AUTEK pigneergd the ACTIVE AUDIO FILTER
way back in 1972 Today, we're still maintaining that
engineering leadership. Qur QF-1A evolved from
supgestions from thousands of owners, and years of
dadication to making the “ultimate” filter, No
qimmicks — just something that really *waorks' like
the ad says. You're in for a treat!

Autek filters gained their reputfation by using a
costly INFINITELY VARIABLE design. Yat, mass-
production {we sell only ONE MODEL -= the best}
makes it a tremendous bargain. You're not limited
by & tew fixed positions. You vary selectivity 160:1,
and vary frequency over the entire usabie sudio
range. PEAK CW (or voice) with an incredible 20 HZ

BANDWIDTH, but also variakle all the way to
“flat. Imagine what the NARROWEST CW
FILTER MADE will do to GRM! Reject whistles
with the most flexible NOTCH you've heard. Wide or
narrow, Depth to 70 dB, LOWPASS helps vou cope
with $5B hiss and splatter. Skirts exceed 80 dB. Most
above features were in the popular QF.1 (See
excelient review in March, 1977 QST.) The new A"
madel Is more selective, adds a HIGHPASS mode far
$5B, and a great AUXILIARY NOTCH (315 to 60 dB)
to give TWO NOTCHES, NOTCH/PEAK, NOTCH/
LOWPASS, or NOTCH/HIGHPASS! If this doesn’t
convince you, please ASK ON THE AlR. Owners are
aur best salesmen!!

Continuously variable
modes for any QRM main selectivity (to an
incredible 20 Hz!)

Confinuously variable
main frequency. {250
o 2500 Hz, afl modes.)

Dse to cost and panel-space limitations, even the
latest rigs only include & fraction of the QE-1A
featyres, We recommend you buy the best rig you
can afford, spend $3,000 or merse. then add & QF.1A
and listen to the Iimprovement! WORKS WITH
Yaesu, Kenwood, Orake, Swan, Atlas, Tempo,
tColiins, Heath, §/1, etc,, ANY RIG!

Hooks up in minutes. Plug inte your rigs phone
jack. or attach to speaker wires, Plug speaker or
phones into QF-1A rear-panel jack, That's [f] Fliter
supplies 1 watt to till a room. No batteries rad. (+12
VDC hookup possible.) 4%xSx2%'Y, Handsome
light/dark grey styling. Get yours today. !

CMOS PROGRAMMABLE KEYER MAKES CW FUN!

Calls CQ while you relax.

Qur classic MK-1 shovid make you
wonder why anyone would bhuy an
ordinary keyer, when memory costs so
little! Records 4 messages, Just select
“record,” tap the A, B, C, or D
message, and start sending at any
speed! Record over old messages as
easily, Playback by tapping the same
button. Each message holds about 25
characters {letters, numbers). Total
100 characters, Handy repeat swifch
repeats message forever unfil reset,
Very useful for CQ's. YOU SIT BACK
AND WAIT FOR A CALL! Another
switch combines iwo messages for 50

characters. “Memory-saver’' feature
standard.

This "“state.of-the-art” keyer pleas-
23 beginners and CW "pros” alike.
DOT AND DASH MEMORIES. TRIG-
GERED CLOCK. JAMBIC. SELF
COMPLETING. JAM PROOF. 5 to
50+ WPM, LATEST CMOS FOR LOW
CURRENT. Built-in monitor, speaker.
Widely adjustable tone, volume. Per.
fect weighting at all times. No fiddling
with an adjusiment that varies with
speed, NEW: DUAL TRANSMITTER
DUTPUTS key ANY modern (post

1963) ham rig directly without a
battery or relay, including ditficuit-to-
key solid-state rigs. M3SVAC _upply
huilt in, or connect ¥-14 ¥DC {0 rear
panel. Use with ARY paddle, $x3igx-
5. Burned-in and tested. Sockets for
1€, Full insfryctions.,

NOW AVAILABLE. 40% BIT MEM-
ORY EXPANDER {ME-1) allows 1§
messages, 400 chars. & “combine*’ for
longer messages. Plugs into memory
socket of ANY MK-1 ever made, In-
stalls in 10 to 30 mins. Full instruc.
tions. Buy your MK-1 now and easily
add memory later if you wish1

Also remembers name, QTH, contest exchanges.
Record anything you want in seconds!

Model MK-1 $99.50 ppd. U.S.A.

FLASH! MK-1used o
set new world's CW
record. A single op-
arator worked 3992
DXQS0's & 275 band-
counfries in only 48
hours! Get the choice
of champions —
AUTEK.

HAutek Research H:5i

Send to Autek Research, Box 302E, ODESSA FL
23556

|
% mee"‘!?uf: B'-lg“g;ji’;f;‘ef:f‘s'gzs""‘““'P“"’” ORDER WITH CONFIDENCE. NO LONG DELAYS
! ppd,via L] MK-1Keyer at$99.60 ) HERE. We ship $5% of orders from stock. 1 year
i Speedy UPS. I ME-1 Expander for MK-1at$40 {factory installed} limi
£) ME1 Gwner installed at $30 (save $10) imited paris & labor warranty. Try our great
| Howai ana Alaska. 52 or UPS air. Add 315 each sisewmere  SEFVice! VISA & MC Welcome.
(shipped air}.

1 Enclosediss y

Bras et WE’VE MOVED TO FLORIDA.

| apocress PLEASENOTE OURNEW ADDRESS.
: Cry STATE ZIp

l

|



DOUBLE YOUR PLEASURE

Versatility Plus .

Work Both 2 and 34 Meters
With Yaesu’s New FT-720R

The FT-720R series is a compact VHF/UHF mobile transceiver that harnesses the incredible power
of the microprocessor to bring you top-operating flexibiiity. Start with the FT-720R Control Head, then
add either the 10 watt FT-720RU 440 MHz or 25 watt FT-720RVH 2 meter RF Deck. You can clamp
- the Control and RF Deck__ together or use.an optional remote cable o hide the RF Deck.

" And for Top Performance Whlle_'--“i’% 3
. portable . . . Choose the new
- FT-404R. 70cm Hand-held. =

. FTS-32ED
- CTCSS Encode/Decode
- .32 Tone Selection

| LCC-4 : LCC-2/LCC-3
- N b - Shorty Case * Heavy Duty Case
FT404R =~ g Key R ' '
6 Channel, 3 Watt DTMF Enooder S
UHF Hand-held ~ T FTS-S:!E : , . :
: , :"'CTCSS Encode Only - SR B

: 32 Tone Selec’uon 7

f:z:@ @

T L he _radm.

Also avaliable ST
- NC-3A Quick Charger
- YM-24A Speaker/Mic *
~ PA-2 Mobile Adapter -
MMB-TO Mobzle Br acket e




g

Small wonder.
Processor, N/W switch, IF shift, DFC option

An incredibly compact, full-featured, all
solid-state HF SSB/CW transceiver for
both mobile and fixed operation. It
covers 3.5 to 29.7 MHz (including the
three new Amateur bands!) and is
loaded with optimum operating
features such as digital display, IF shift,
speech processor, narrow/wide filter
selection (on both SSB and CW), and
optional DFC-230 digital frequency

m:n_ Sm TS-130V is a low-power version
for QRP applications.

Ask your Authorized Kenwood
Dealer about the compact, full-featured,
all solid-state TS-130 Series.

NOTE: Price. specifications subject to change without notice

.. . pacesetter in amateur radio

TRIO-KENWOOD COMMUNICATIONS INC.
1111 WEST WALNUT / COMPTCON, CA 90220

Optional DFC-230 Digital

Frequency Controller o
Allows :mncvsnw\ controt in 20- IN steps with
URDOWN microphone (supplied with DFC-2340).
Inciudes four memories (handy for spift-frequency
operation) and digital display. Covers 100 kHz
above and below each 500-kHz hand. Very
compadct.
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