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 Build this 20-in, 700-out
- . amplifier and gain some:
ST respect on 2 meters




| radioth

roader frequency

at provides
ower,

range and simplicity

» ofoperation

..the kind of hand held most people want...simple,
__rugged, reliable, easy to use. The S-15 offers a full

) - 5 watts of power...power that extends your range and
improves your talk power. Its state-of-the-art integrated circuitry provides far
more reliability and ease of maintenance than conventional circuitry.

Consider these features betore you decide on any hand held:

+ 5 watt output {1 watt low power switchable)

» 10 MHz frequency coverage: 140-150 MHz (For export only: B
version 150-180 MHz, C version 160-170 MHz)

« Electrically tuned stages, Receiving sensitivity and output
power are constant over entire operating range.

= Three channet memaory. {1 channel permits non-standard

repeater offseis. 200 migro amp memory maintenance

{standby)).

A new “easy remove” battery pack

One hour quick charge battery supplied (450 ma/HR)

Plug for direct 13.8 volt operation

Speaker/microphone connector

BNC antenna connector and flex arlenna

Exiremely small and light weight {oniy 17 ounces).

Ample space for programmable encoder.

Fully synthesized

Extremely easy to operate

Its low price includes = rubber antenna, standard charger, 450

masHR battery iquick charge fype) and instruction manual.

o m ® B B % 8 o & @

OPTIONAL ACCESSORIES: 1 hour quick charger |1ACH 15] » 16 button
touch tone pad (5 15T) « DC cord « Saiid state power amplifier ($-30 & S-
80 = Holster (GG 151 » Speaket/mike iHM 15)

@Arvailable at
your local “Cempo

Bealer or firom..

22 ...the new

fype accepted. It’s all in a sturdy, ultra compact
case and at a very affordable price.

U now available!
5 CS-15

It's & brand new version of the $-15...
BUT for commercial use. |1 contains
all of the features and fine quality
that the 5-15 is famous for...including
5 watt output, 10 MHz receiver
coverage, fully synthesized, 10 channel

internally programmable, AND it's FCC

TEMPO M-(

Superb quaiity VHFE marine
band hand held. Synthe-
sized for world wide use...
all maring channels & 4
weaather channels. Ch, 16
override, All offsets builtin.

TEMPO -2 lse 220 MHz
repeaters nationwide, Syn-
thesized, field tested and
dependable,

TEMPO %5-4 The first 440
MHz hand held and shll a
winner,

2050 8. Bundy Dr., Los Angeles CA 90025 (213] 820-123
931 N. Euchd, Anaheim, CA 92801 (714} T72-8200
Butler, Missouri 64730 i818} 679-312

TOLL FREE ORDER NUMBER: (B00) 421-6631

Far all states excep? Galiforniz.

Galif. residents pleas# rall collect on our reguiar aumber:



CT2200 + KB2100 + ARQ1000 + RS2100 +KG12:

The CT2200 and KB2100 give you an integrated system that in-
cludes video, RTTY demodulators (high, low, modem low, and
modem high tones), and many advanced features. Operate Bau-
dot or ASCII at 45-1200 baud and CW &t 5-99 w.p.m. Add the
ARQ1000 for ALL. AMTOR features {not just some of them). The
R52100 RTTY Scope gives you the acknowledged best tuning In-
dicator for a complete RTTY system. Also included in the
12200 is selective-call ASCII printer output, split screen, 36 or

‘72 characters per line, smooth scroll, and 2 or 4 pages of display -
memory. In addition, the GT2200 has 2 HERE IS and 8 large

“brag-tape’ memories that are programmable and non-volatile,

W This is our most popular system, used by thousands of ama- -

teurs around the world.

CRI-200:
Atlast, a computer interface that really works and has an accur-

B ate tuning indicator. Take advantage of HAL's years of experi-

ence in RTTY and see how good computer RTTY can be. Best of

B allit's universal and you can select the computer and software
B of your choice. Why be frustrated with computer ATTY? Hook-
up the CRI-200 and work ALL the stations!

MPT3100 + DSK3100 + ST6000:

MPT3100—the acknowledged top-of-the-line system for both
commercial and serious amateur RTTY and CW stations. HAL
pioneered the radio mailbox technigue with the MPT3100, and
now the new DSK3100 disc drive option gives you 328,000 char-
acters of message storage. The system (s designed particularly
for the amateur, commercial, or military operator who has to
handle a large amount of traffic. You can collect, dit, and re-
transmit traffic perfectly with a minimum of effort. The STE000
is renowned for its weak-signal performance and reliability. Add
the ARQ1000 for fuli AMTOR operations, including an AMTOR
mailbox, If you are serious about your code and need high per-
formance and reliability, this system Is the proven world leader.

CWRE850:

Have a space probler or want portable RTTY? The CWRS850 s
a one-package complete RTTY system. All you need Is your
transceiver and 12 VDC—the rest is in the CWRB850, including
the screen. The high-performance RTTY demodulator for all
shifts and either high or low tones is built-in. AND, the system is
expandable! Add the ARQTO00 for AMTOR, the RS2100 RTTY
Scope, and an ASCH printer, and you have 'a no-compromise
base statlon for all modes.

HAL COMMUNICATIONS CORP.

BOX 365

URBANA, IL 61801 « (217) 367-7373
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oW DUP—~ DUP+ SPEECH PRIO ]t

ICOM America, Inc. 21124 16th Ave NE, Bellevue, WA 98004 (206)454-8155 / 3331 Towewood Drive, Suite 307, Dalias, TX 75234 (214)620-2780
All stated peciicorans are approsmate and subjecr to change withaut natice or chiigarion. All ICOM radios significantly exceed £CC regulations limiting spurious ernissions. 274284
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It sounds nidiculous..doesn't it? Amateur
Radic advertising is not exempt from exag-
geration. When facts are distorted by fabrica-
tion you may be induced to buy a proguct that
ultimately is incapable of meeting the pertar-
mance claimed by the manufacturer. Caveat
Emptor (buyer beware)!

The AEA IsoPole™ antenna has dB gain
over a dipale in free space. This is an honest
ang suppartable claim. ret other manutfac-
turers ciaim as much as a 7 db gain for their
antennas using no reference standard or a
1/4 wave antenna as reterence, The 1/4 wave
is not a recognized reference used by
raputable antenna engineers because it is
most difficull to properly decouple in a
repaatable fashion.

I'he isoPole antennas offer the maximum

ain attainable ior the length of antenna.

This is a bold statement and ohe we know we
can stand behind!

For any linear array antenna to outperiorm
the IsoPole by 3 db or more on-the-horizon
gain, It would have to be at least 20 teet Jong!
Anything less and you can bet that advertis-
ing deception is being used.

Betore vou buy a VHF ar LUHF base station
antenna, get some guod honest {acts about
VYHF antenna design. Send for your FREE

50 dB GAIN

OVER A 1/4 WAVE WET NOODLE!

copy of “Facts About Praper VHF Vertical
Antenna Design'' by FProfessor D.K.
Heynolds, K7DBA. You'll be glad you did.

In the meantimea, we would like to expose
you 1o some of the comments we have
received frum customers that are using the
IsoPole.

Seattie, WA — Compact & =asy to install,
guality & keeps XYL happy -locks good!|

Half Moon Bay, CA — Found repeaters [on-
Iy heard about betare from my QTH — Ex-
celient, Amazed at light weight and low cost...

Sturgis, SD — The Isopole Antenna has ex-
ceeded my expecialions.

Lumberion, NC — You realiy do what you
sgy! The best 2 mtr, antenna | have ever own-
ed!

La Habra, CA — Hooked up today, and it was
a pertect matgh throughout the entire band.
For the money, you can not go wrong.

Tok, AK — Truly a fine antenna, working bet-
ter than the tive element yagi it repiaced.
Sacramento, CA — Asgsembly was
remarkably easy, [ needed an efficient, low
profile antenna & your product fit the bill 10 2
T

Warsaw, IND — AMAZEDI!!! Antenna
ground mounted on required mast & outper-
forming & (R.R.) at 55 on top of tawer.

Advanced Elecironic Applications, Inc. » P;U. Box 216(? « Lynnweod, WA 98036 « [205) 775-7373 = Telex: 152571 AEA INTL

Loris, 5C — I'm a commetcial radio
salgsman, and the Isopoie is THE antenna |
recommend.

Seattle, WA — Warks well — excellent. Had
(R.R.} at BO'. With the [sopoie at 20 1t. | now
near repeaters and simplex | never heard
with {R.R.) The Isopole will soon be at B0'.
Fraehold, NJ — [t is everything your ad says
and more,

Great Neck, NY — Amazing difference bet-
ween (R.R.), 10 db or better, raise rept. never
fieard before — SUPER, 73 and thanks.
Richfield, OH — Works extremely well,
broke a repeater at 100 mi usmg 150 mw |
Vernon, TX — {The dealer) said the antenna
WAS THE BEST ON MARKET and | AGREE! It
I?hAN EXCELLENT antenna & works td specs
~Thanks.

Prices and Specifications subject to
change without notice or obligation.

Brings you the
Breakthrough!
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minates the

¢ f2t1) by other ver
. Optimum ol ant "distribution "gives
afficiency and',!ow angle rad:atlon for DX

nications. -

tip conirol as you operate your station,

R3 is a complete antenna system ready to in-
stall in virtually any location from ground leve!

to roof top.

FEATURES
R Gain, ref “4Xwhip
No Radials
360° Coverage
Integral Tuner with
Remote Control Console and Indicator
24 Volts To Tuner
110 or 220 Volt Operation
75 1t {22.9m) Contro! Cable {ncluded
Cnly 22t (6.7m) High
1 sq 1t (.0S sq m) Space
Self Supporting
Stainless Stee! Hardware
Mount: Sleeve Type Fits Pipe Up To -
1% in (4.5¢m) dia ]
Can Be Easily Stored and Set Up For
Portable or Temporary Operation

OWN THE WORLD

br!nqs hlgh performanca antenna featu
those living in apartments, condominiurmis
on small city lots. Even if you have plenty of
space, RY¥'s combination of neat appearance
and DX capability make it idea! for your sta-
fion. The R3 includes an intagral turner to give
a perfect match across 10, 15, and 20 meters.
The remote tuning featurs allows easy finger.

CORPORATION.

THE ANTENNA COMPANY

Add up the features—you’ll find that you can
have ALL OF THIS PERFORMANCE without
the nead to buy tower, rotator and associated
hardware. R3 i§ ANOTHER PRODUCT
CREATED FOR THE ENJOYMENT OF YOUR
#0OBBY BY THE WORLD RENOWNED
CUSHCRAFT ENGINEERING DESIGN TEAM.

48 Perimeter Road, PO. Box 4680

- Manchester, NH O3108 . USA
- TELEPHONE 603-627-7877

TELEX 953-050 CUSHSIG MAN

AVAILABLE THROUGH DEALERS WO_RLDW!DE'
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Directors

Canada

THOMAS B. J. ATKINS, VE3CD
&5 Havanbrook Bilvd., Wlllowdale 'ON M2J 1A7
[416-484-9721}

Vice Diractor: Harry MacLean, VESGAQ,

163 Meridene Cr. West, l.ondon ON N5X 1G3
(519-433-1198)

Atlantic Division

HUGH A. TURNBULL. W3ABC, 6903 Rhode island
Ave., Gollege Park, MD 20740 (301-227-1797)

Vice Director; Gaorge W. Hippisley, K2KIR,

7932 Irish Rd., Colden. NY 14033 (716-841-5287
Gantral Division

EDMOND A. METZGER, WAPRN, 1520 South
Fourth St., Springfield, 1L 82703 (217-623-5681)
Yice Director: Howard S. Huntingion, KOKM,

85 South Burr Oak Dr., Lake Zurieh, IL B0047
Dakota Division

TON OLSON, KITO

282 Heather 1.a., Long Lake, MN 55356 (612-473-8478)

vica Director: Howard Mark, WR0ZGC, 11702 River
Hills Dr., Burnsvitle, MN 55337 (612-890-6302)

Deita Division
CLYDE O, HURLBERT, WECH, P.O. Box 541,
Biloxi, MS 39533 {601-435-65361

Vige Director: Robert P. Schmidt, WSGHP,
5100 Press Qr., New Orleans, LA 70126

Great Lakes Division
LEONARD M. NATHANSON,* W8RG, 20833 Southfield
Ad., Suite 240, Southtield, M| 48075 (313-469 -3191)

Vice Diractor: Gearge 8. Wilson, IH, W40YI,
1849 Griffith Ave., Owensboro, KY 42301

Hudson Division

GECORGE A, DIEHL, W2lHA, 20 Wilsan Ave,,
Ghatharn, NJ 07928 {201-635-8703}

Vice Direstor: Stephen A, Mendefscha, WA2DHF,
&4 Maiden La., Little Ferry, NJ Q7843 (201-641-6061)

Midwest Division
PALIL GRAUER,* WAFIR, Box 190, Wilson, K&
67450 {913-658-2155)

Vice Otractor; Glaire Richard Dyas, WaJCP,
1826 Tilden St., Holdrege, NE 68949 (308-995.6454)

New England Division

JOHN G. SULLIVAN, WAHHR, Whitney Rd.,
Columbia, GT 08237 {203-2289111)

Vice Director: Righard P. Beeha, K1PAD,

6 Tracy Circla, Billerica, MA 01821

Northwestern Division
MARY E. LEWIS, WTQGP, 10352 Sandpoint Way, N.E.,
Seattle, WA 88125 (20652391

Vice Dirgctor; M. L. Gibson, W?JIE, 1215 N, 23 PL,,
Renton, WA 98058 (208-226-4220

Paclfic Division
WILLIAM J, STEVENS, WBZM, 2074 Foxworthy Ave.,
San Jose, GA 95124 1408-371-3619)

Vice Director: Kip Edwards, WBSZN
1628 Hillman Ava,, Belmont, CA 94002

Roanoke Division

GAY E. MILIUS, JR.,* W4UG,

1416 Rutland Dr Virqmla Beach, VA 23454
1B04-481-5095)

Vice Director; John C. Kanode, NAM

RFD 1, Bex Y3-A, Boyews, VA 22620 t?03 37-1340)

Rocky Mountain Division

LYS J. CAREY, KEPGM, 13495 West Center Dr.,
Lakawood, GO 80228 1303-086-5420)

Viee Dicector: Marshail Quiat, AGHX, 1624 Market St..
Suite 200, Denver, GO RO202 [303-333-0819]

Southeastern Division

FRANK M. BUTLER J8., W4RH,

323 Elliott Ad. 5.E, Fort Walton Beach, FL 32548
(G04-244-5425)

yfee Director: Mrs. Evalyn Gauzens, WIWYR,

2780 N.W. 3rd $t, Miami, FL 33125 (305-642- .4130)

Southwastermn Division

JAY A, HOLLADAY,* WBEJJ, 5128 Jessen Dr.,

l.a Ganada, GA 91011 (818.790-1725)

vice Director; Fried Heyn, WABWZO, 962 Chevenne
5t., Costa Mesa, CA 92626 (714-540-8516)

West Gulf Division

RAYMOND B. WANGLER, W5EDZ, 642 Beryl Dr.,
San Antonio, TX 78213 (512.733.9632 home,
512-64-6111 business)

Wice Diractor: Thomas W. Comstock, N

1700 Dominlk, College Siation, TX ?7840 (713 -893-T181)

*Executive Committee Member

Section Managers of the ARRL
Reports Invited: The ARAL Board ot Directors (saa [ist at left) determines the Pulicies of ARBL. The 15

divisiona of tha League are turther aranged inte 73 administrative sections,’
Manager. Your SM welcomes reports of club and individual activity. ARRL Fleld Organization ap-

Section

each headed by an electad

pointmants are available covering a wids range of Amateur Radio volunteer interests. Whatever your hcense
class, your SM has an appointmant available. Check with your SM (befow) for further information, Saction
boundaries are deflned in the booklet Ogerating an Amateur Radio Station, free {0 members.

Ganada

Atberta )
British Columbia
Manitoba
Maritime-Nitg
Ontario

Quebec
Saskatchewan

Atlantic Division
Delzware

Eastern Pénnsyivania
Marylandg-D.C.
Southern New Jersey
Westarn New Yark
Wastern Pennsylvania

Central Divisien
Itlinols

Indlana
Wisconsin

Dakota Division
Minnesota
North Dakoia
South Dakoia

Dalta Division
Arkansas
Louistana
Mississippl
Tennessee

Graat Lakes Division
Kentucky
Michigan

fiie

Hudson Divislon
Fastarn Mew York
N.Y.C.-Long Isfand
Northern New Jersey

Midwest Division
lowea

Kansas

Migsour!
Nehraska

Neow England Division
Conhecticut

Eastern Massachusetls
Maine

New Hampshire

Rhode Island

Varment

Western Massachusetts

Northwestem Division
Mlaska

Idaho

Montana

Oragan

Washington

Paclfic Division
East Bay

Nevada

Pacific
Sacramento Valley
San Francisce

San Joaguin Velley
Santa Clara Valley

RAoancke Division
North Caralina
Souwh Carolina
Virginia

West Virginla

Rocky Mountain Division
Colarado

New Mexico

Utah

Wyoming

Southeastern Division
Alabarna

Georgqia

Northern Floride
Southern Flortda
West indies

Southwestern Division
Arizona

Los Angeles

QJrange

San liego

Santa Barbara

Waost Gulf Division
Narthern Texas
Qkiahama

Southern Texas

E. Ray Ellis, VEGXC, P. O, Box &, BR 1. Fort $askatchewan TaL 2N7

H. E. Savags VE7FB, 4553 Wast 12th Ava., Vancouver V6H 2R4 (604-224-5226)

Peter Guanther, YE4PG, Box 149, Landmark RDA 0X0 r204-355-4521)

Denald B, Wel!ln% VE1WF 36 Sherwnod Dr., St. John, NB E2J 3HB {506 B96-29131

L. P. Thivierge, VE3GT, 34 Bruce St W.. Renfraw K7V 3W1 {613-4

Harold Moreau, VE2BP, 80 Principale, St. Simen Co., Ba%ot JoH 1Yﬂ (514 798-2173)
C. “Bill" Manday, VESWM, 132 Shannon Fil., Regina $48 BB1 (305.585.4863)

Jahn D. Hartman, WA3ZB1, 32 Nanticoka Cir., Seeford 19873 (302-629-2688)

Karl W, Pfeil, W3VA, 211 Schuvlkill Ave., Tamaqua 18252 (717-868-3533)

karl R. Medrow WSFA 702 W, Central Ave.. Davidsonville, #0 21035 (301-261-4008)
Richard Baier, WA2HEB 1228 Audubon Dr., Toms River, NJ 0B753 £201-270-9282}
william Thombson, W2MTA, RD 1-Rock Rd., Newark Vailay, 13811 (607-642-8930)
Qtto Schuler, K35MB, 3732 Colby $t., . Pittsburgh 15214 (4122316850

David E. Lattan, WDSEBQ, RR 1, Box 234, Makanda 652958 (818-529.1578}
Aruce Woodward, WOUMH, 8208 Bramshaw Rd., indlanapalis 46220 (317-251-5606)
Hoy Padarsen, KBFHI, 510 Park St., Juneau 53039 {414-386-4868)

Helen Haynes, WBSHQX, 3101 N.W. 18th Ave., Rochester 55801 (507' 288-2437)
Hen Roche, LL, 1437 North University Dr., Fargo 58102 {701-237-9D26)
Fradric Stephan, KCBOO, Box 772 - Wind Gave Ranch, Rot Sprlnga BIT4T (805-745.6008)

Joal M, Harrison, St., WBSIGF, 1403 Forrest Dr., Saarcy 72143 {501-268-3540)
John M. chdergem KEKR, 600 Smith Dr., Metairie 70005

Thomas Hammack, W4WLF G Cardinal ana Long Beach, 39560 (601-864-4452)
dohn C. Brown, NO4Q, P. 0. Box 47, Eva 38333 901-584- ?53

Anna R. Sioan, KA4GFU, 3570 Lovelaceville Rd.. Paducah 42001 (502-554-3391)
James K, Sasiey, WBBMTD, 14530 Clinton Bd., Springport 48284 (21?-55'3-2411)
Allan L. Severaon, ABSP, 1275 Ethel Ave,, Lakewood 44107 (218521 1565)

Paul 8. ¥ydarany, WB2VUK, 259 N. Washington, North Tarrytown 10691 (914-831.7424)
John H. Smale, R2IZ, 315 Kensmgton Ct., Copiague 11728 (516-226-4835)
Robert E. Neukomm KB2WI, 404 O'Brien Ct., Wyckott 07481 {201-R91.3064)

HBob McCalfrey, K@CY, 3913-28th 5t., Des Moines 50310 (515-279-9848)

Robert M. Summers, KPEXE. 3045 North 72nd, Kansas ity b6109$913 -298-1128)
Benton T. Smith, KBPGK, AFD 1, Prairie Home 65088 (B16-421631

Ravnolds B. Davis, KeGND, 1922 Pawnas, Lincoin 68502 (402-421- 2315)

Peter Kemp, KA1KD, § Greanwood Ave., Bethel 08801

Richarc P. Beebe, K1PAD, 8 Tracy Cir., Biljerica 01821 t81?-667-5509'|

Clavis O, Laverty, WIRWG, 17 Fair St., Norway (4288 (207-743-2353)

Robert Mitchell, W1NH RFO 4, Blueberry Hill, Raymond 03077 (603-895-3458)
Giordon F. Fox, W1YNE 13 York ., Coveniry D2E16 (401-828-6045)

Read A. Garfleld WB1ABQ, P.O. Box 571, Lyndonvilie 05851 (802-626-9430)
R. Donald Haney, KA1T, AD 1 Box 237, Harvard, MA D1451 (817-772-4126)

David W, Stevens, KLTEB, FOB 103421, Anchorage 99510 {907-274-3051)

Dennls L. Haill, KK7X, 2415 N, Govamment Way, Coeur D'Alane 53814 (208-65?-35911
L. . “Lag" Belyea N?AIK F.Q. Box 327, Belgrade 59714 (406-388-4253!

Witliam R. Shrader, W7QMU, 2042 Jasmine Ave, Medford, 97601 (503, ?.3 -B624)
Joseph N, Winter, WATRWK; 818 N. Mullen St., ‘racoma 8406 [206-759-4857)

Bob vallio, WBRGG, 18655 Sheffiald Rd., Castro Valley, CA 945486 (415-537-6704)

L.eanard M. Norman, W7PBV, 1310 Hazalwoad $t., Boulder Gity 89005 (601-598-9859)

B, A MArmy” Curtia, AHBP, P.O. Box 4371, Hilo, H) 96720 (B08-959-6985)

Ron Menet, NEAUB, P.O. Box 244, Cedar Ridge, CA 95924 {916-272-4873}

Robert Cdell Smith, NABT, 320 Park 8+-P.0. Box 1425, Fort Bragg CA 95437 (707-064-4931)
Charlas P. MaGannel, WBDPD 1658 W. Mesa Ave., Fresno, CA 53711 (209-431-2038)
Rodney J. Statford, KBBZV, 5155 Shadow Estates, San Jose, CA 95135 (408-2?443492)

Rae Evarhart, K&SWN, P.0). Box 41, Arland br., Lexington 27293-0041
Jarnes G. Walker, WDAHLZ, Rts. 7, Box 432 Marion 29571 (803-423.3645).
Glaude E. Feigley, W3ATQ, 135 The Main-KR #1, Wililamshurg 23185

Kar! 5. Thompson, KBKT, 5303 Pioneer Dr., L-harles:on 25312 (304-776-4352)

William “Bill™ Sheffieid, KQ8J, 1444 Roslya St,, Denver B0220 (303-355-2488)
Joa Knighk. WAPDY, 10448 Snow Heights Bivd., N.E, Albu uerque 87112
Ranaid . Todd, K3FH, 2112 W. 12068 8., Rivarton 84065 lﬁ] 4-8051)
Richard G. Wundar, WA?’WFO Box 2807, Cheyenne azcm (307-634-?385]

Joseph E, Smith, Jr., WA4BNP, 1211 13th St, N, Bassemer 35020 (205-424-4866)
Edmund J. Kosobucki, K4JNL, 5525 Parry Ave., Columbus 31804 (404-322.2856)
Billy F. Williarms, Jr, N4UF, P.0O. Box 9673, Jacksonvilte 32208 (904-744.9501
Richard D. Hill, WA4PFK, 3800 S.W. 11th St., Ft. Lauderdale 33312 (305-583-6932)
t(ére ?éo.a%‘;ir%‘{es' KP4EW, 1390 San Barnardo $t., Altamesa-San Juan, PR 00921

Erich Holzer, N7EH, 3526 £, March Pi., Tucson 85713 (802-326-B476)

Stanley 5. Brnkl N2YQ 2645 North Marengo Ave.. 8lladena, CA 91001 (818-798-B327}
Sandra Mae Hevn WABWZN, 942 heyenna, Gosta Mesa, CA 92628 (714-549 -4518)
Arthur B, Smith, WaINI, 4515 Melisa Way, San D) iego, CA'82117 (619-273-1120;

Ernaest L. Kapphahn WBEHJW, 1404 Grand Ave., Armoyo Grande, CA #3420 {B05-481-0311)

Phil Clements, KSPC 1313 Apple ate La memw[le 75067 (214-221-2222
&rthur E. Roberts, W M.E., Piedmont 73078 (405-373-3219)
Arthur A Ross, WﬁKFl 132 Sally La.. Bruwnswlle 78521 {512-831-4458)




THE AMERICAN
RADIO RELAY
LEAGUE, INC.

The American Radio Relay Leagus, Inc., is a noncom-
marclal assaciation of radlo amateurs, organized for
the promotian of interest in Amateur Radio com-
munication and experlmentation, for the astablish-
ment of networks to provide communlications In the
ovent of disasters or other emergencies, for the ad-
vancement of the radlo art and of the public weifare,
tor the representation of the radlo amateur n
lagislative matters, and for the malntenance of frater-
nafllsm and a high standard of condugt, -

ARRL Is an Incorporated associatlon without capitat
stock chartered under the laws of the State of Con-
nacticut, and Is an exempt organization under Section
501(c}3) of the Internal Revenue Code of 1954, Its af-
{alrs are governed by a Board of Diractors, whose
voting members are elacted every two years by the
general membership. The officers ars elected or ap-
painted by the Dirsctors. The Leagus Is noncommar-
cial, and no one who could gain financlally from the
shaping of Its aftairs is ellgible for membership on its
Board

“'Of, by, and for the radio amateur,” ARRL numbars
within it ranks the vast majority of active amataurs in
the nation and has a proud history of achlevement as
the standard-bearer In amateur affairs.

A bona fide interest in Amataur Radlo is the only
essentlal qualification of membetship; an Amateur
Radio license Is not a prerequlsite, although full
voting membership is granted only to licensed
amateurs [n the US. and Canada,

All mernbership inquirles and general cor-
raspondencs should be addressad e the ad-
ministrative headquarters at 225 Main Street, New-
Ington, CT 06111 USA. Telephone: 203-666-1541, Telex;
643958 AMRAD NEWI,

Past Prasidents

H. P. MAXIM, W1AW, 1914.1936
E. C, WOODRUFF, W8CMP, 1936-1840
1940-1952

. W. BA
6. L. DOSLAND, WRTSN, 1952-1962

. WL 1966-1972
H. J. DANNALS, W2TUK/W2HD, 1972-1982
V. C. CLARK, W4KFC, 1982-1983

Officers

President: CARL L SMITH,* WoBwW.J

1070 Locust St,, Denvar, CO 80220 (03-394-3026)

First Vice President: LARRY E. PRICE,* W4RA, P.0O.
Box 2067, Georgia Southarn Station, Statesboro, GA
30458

Vice Prasident: GARFIELD A, AMDERSON, Ke&GA, 5820
Chowen Ave. 5., Minneapolis, MN 55410 (612.922-1160)
international Affairs Vice President

RIGHARD L. BALDWIN, W1RU, Star Ate. 44,

Heath Rd., Waldobore, ME 04572 {207-529-5781)
Secretary: DAVID SUMNER,* K122

Treasurer: JAMES E. McCOBB JA., K1LLY

Honorary Vice Presidents

GC. COMPTON, WOAF; W. GROVES, W5NW;

R. DENNISTON, WEDX; R. BEST, WEQKF;

H. CHAPMAN, W1QV; J, A, GMELIN, W8ZRd:

dJ. L. McCARGAR, WEEY; J. B. GRIGGS, WeKW

Stalf

General Manager

David Sumner,” K1ZZ

Assistant to the General Manager: W. Dala Clift,
WAINLO

Waghington Area Coordinator: Perry F. Williams,
WIUED

Controfier: Michael B. Zeigler

Advertigin Degamnenr: Leg Aurlek, WHSE, Manager;
Sandy Gerli, AC1Y, Deputy Manager

Circufation Dspartment; John Nelson, WGNG,
Manager; Lorry Evans, KATKQY, Deputy Manager
Ciub and Tralning Department: Stephen C. Place,
WHI1EYI, Manager; Curtis R, Holsopple, KSCH,
Deputy Manager .

Communications Dapartment; John F. Lindholm,
WIXX, Manager, Robert J. Halprin, K1XA, Deputy
Manager

Membarship Services Department: Harold Stelnman,
K1ET, Manager; chhardaﬁfPalm, KACE, Deputy
Manager

Praduction/Editorial Department: Lalrd Campball,
WICUT, Manager; Jogl Kislnman, N1BKE,

Deputy Manager

Technicsl Department; Paul Rinaldo, W4RI, Manager;
Gerald L, Hall, K1TD, Deputy Managar

Technical Consultant: George Grammer, W1DF
Counsel: Christopher D, imlay, N3AKD,

1302 18th Btreet, N.W., Washington, DG 20036
Canadian Counsel: B. Robert Banson, Q.C., VE2vW,
1010 St. Caxh_arlne 5t. West, Montreal, PQ H3B 3R5

*Executive Committee Member

“It Seems to Us...”

World Radio Amateurs Day

Every couple of years, we try to think of a new
way to encourage you to iry something different
in your Amateur Radio operating. Amateur
Radio is a smorgasbord of potential experiences;
why settle for a steady diet of cheese sandwiches
when there are tantalizing selections on the table,
waiting to be sampled?

Of course, human nature being what it is, it’s
not easy to change old habits. Often it takes an
outside stimuius to get us out of our comfortable
ruts. With that in mind, we'd like to share a sug-
gestion put forward by the New Zealand Associa-
tion of Radio Transmitters (NZART) that makes
a lot of sense, and just may catch on. The
NZART proposal also observes the anniversary
of an event which was very important in Amateur
Radio history: the founding of the International
Amateur Radic Union with the formal ratifica-
tion of its first Constitution on April 18, 1925.
In 1981, the IARU member-societies approved
the proposal of the Liga de Amadores Brasileiros
de Radio Emissac, the IARU member for Brazil,
that April 18 be designated World Radio
Amateurs Day. However, until now there has
been no plan for the formal observance of this
date.

Fred Johnson, ZL2AMJ, describes the
NZART concept as follows:

“*This is not a contest, but an activity in which
every radio amateur can take part and should
be encouraged to do so. The idea is to recognize
the founding of the International Amateur Radio
Union on April 18, 1925 by doing something you
have not done before, sometime between 1200
UTC on April 17 and 1200 on April 19 each year.
These dates and times represent the start and
finish of April 18 at the International Date Line,
and are chosen to show unification of all radio
amateurs by observing the same period for this
global activity.

““Your special activity could be to work new
stations, to try a new mode or a new band, to
at least listen to a satellite, to build a piece of
gear, or just to exchange greetings with someone
new. Anything to make World Radio Amateurs
Day a “special day’ in your Amateur Radio ex-
perience, There are no prizes, no awards, no cer-
tificates, just the satisfaction of knowing that e
have reactivated some amateur spirit; that you
have recognized World Radio Amateurs Day and
acknowledge the debt you owe to the Inter-
national Amateur Radio Union for its
achievements on your behalf. World Radio
Amateurs Day need do no more than that for
its aim to have been achieved.

“Se go to it, do your particular thing, in-
dividually or as one of a group, to make April
I8 a very special day on the Amateur Radio
caiendar. April 18, 1985 is the Diamond fubilee
of the founding of TARU. Let 1984 be an ex-
perimental year leading up to mass participation
in 1985.”

Your special activity doesn’t have to involve
a large investment of time or money. Chances
are, you already have the equipment for a modest
foray; if not, you may be able to borrow
something from a friend for a few days, or to
work out a temporary swap. Better yet, iff you
know someone who would enjoy doing

something different but doesn’t have the
wherewithal to do it alone, invite him or her to
Join you in a project you’ll both enjoy. Getting
back to our *‘smorgasbord” analogy, perhaps
your ¢lub could organize a ““progressive dinner”’
of visits to members” shacks, permitting everyone
to sample one another’s operating interests. Food
is optionai!

While there will be as many ideas of what con-
stitutes a ‘‘special” activity as there are par-
ticipants, here are a few that come to mind.

* Listen for the OSCAR 10 satellite. All it
takes is a receiver for 145.810-145.990 MHz that
can tune CW and $3B, and a simple 2-meter
antenna of the kind you might have used in
listening to W5LFL from the Space Shuttle.
There must be thousands of old 2-meter con-
verters gathering dust in shacks around the
country, and thousands more multimode 2-meter
rigs that aren’t often used except on FM. If
you’re on the West Coast you'll have a good shot
at OSCAR 10 from about 1230 to 2200 UTC on
both April 17 and 18; on both passes the satellite
wiil be due west and well above the horizon.
From the Midwest, try looking due west from
about 1400 to 1800 UTC April 17, and from 1230
to 1900 UTC on April 18. The best bet from the
East Coast will be 0300 to 0830 UTC on April
18, looking slightly north of east.

* Run QRP. You don’t need special gear; with
most rigs, all you must do is reduce the drive to
the final amplifier until your wattmeter shows
bo more than 3 watts output. If you routinely
run 100 watts output or more, you may be sur-
prised at what you can work with QRP!
Operating with battery power, instead of com-
mercial ac, could add another new wrinkle for
you.

* Try our new [)-MHz band. There was an
initial surge of activity when the band was
opened for U.S, amateurs in October 1982, but
these days things are pretty quiet. Most of the
“regulars’ on the band like the noncompetitive
atmosphere, but they’re glad to welcome
newcomers who share their low-key approach.
If you can’t string 2 10-MHz antenna in time,
you may find that your 80-meter dipole or ver-
tical works quite nicely,

¢ Check into a traffic net. Most welcome
visitors, and if you pay close attention to how
the net session is conducted you’ll be able to fit
right in. You may not want to handle message
traffic every day, but wouldn’t it be nice to know
how, in case you someday find yourself handling
a communications emergency?

* Find an amateur in another country who
daesn’t have a pileup calling him, and try
actually falking with him instead of swapping
signal reports, rig description and weather. Ex-
press interest in his family and his job; ask if he
has other hobbies; find out what the two of you
may have in common. If he speaks another
language, ask him to teach you a couple of
common phrases,

If you have a particularly enriching experience
on World Radio Amateurs Day, share it with
others! Enthusiasm is contagious, and yours
could lead others to expand their Amateur Radic
horizons. — Dagvid Sumner, KI1ZZ
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League LInNes...

Five Volunteer Examiner Coordinators (VECs) were announced by the FCC on February 27. The
newly appointed VECs are: Region 2 (NY, Nd) - Metroplex Amateur Communication Association,
P.O. Box 237, Leonia, NJ 07605; Region 8 {MI, OH, WV) - Dayton Amateur Radio Association, P.O.
Box 44, Dayton, OH 45401; Region 9 (I, IN, WI) - DeVry Amateur Radio Society, 3300 N.
Campbell Ave., Chicago, IL 60618; Region 11 (AK) - Anchorage Amateur Radio Club, P.0O. Box
101-987, Anchorage, AK 99510-1987; Region 12 (U.S. territories in the Caribbean) - Director of
MARS, P.O. Box 7388, Cidra, PR 00639. FCC gives credit to the Anchorage club as being the
"first" VEC, on the basis of its having contacted the Commission on Deeember 6. The
Commission also released the instruetions for Volunteer Examiner Coodinators on February 27.

The Commission recommends that VECs recruit as many Extra class volunteer Examiners (VEs) as
possible, since only Extras can administer all amateur tests. The ARRL will apply for VEC

status onee the FCC has enacted rules permitting the recovery of VEC expenses (P.R. Doecket No.
84-765). QST for May will have the full details.

UoSAT-B was successfully launched from Vandenberg AFB on March 1, 1984, at 1959 UTC. Following
fhe deployment of the Landsat-D' satellite, UoSAT-B (now called UoSAT 2 or UoSAT-OSCAR 11),
separated from the lsunch vehicle at 2111 UTC. (Lzndsat was the primary payload, an Earth
resources technology satellite.) Initial telemetry indicated that the spacecraft was fune-

tioning nominally. However, on the second day of orbit, the spacecraft became silent, and the
eommand station at the University of Surrey (England) was unable to command the satellite.
Reports indicate that the beacons are on, but at a very reduced power output (on the order of a
few microwatts?!). In order to hear the beacons, an antenna array capable of moonbounce com-
munications must be used. The cause of the problem had not been determined at press time. For
the very latest UoSAT information, eall the University of Surrey (England) for & recorded
mesgsage. Their mumber 18 011-44-48-36-1202.

The Goddard Amateur Redio Club station, WAINAN, will retransmit Shuttle audio from the next
flight, 41C, on frequencies near 3,860, 7,185, 14,295, 21,390 and 28,650 kHz, Launch ig
currently scheduled for April 4. Retrieval and repair of the SolarMax satellite promises to be
the most spectacular aspeet of this eleventh shuttle mission.

The ARRL petition for F1 (teleprinter) emissions on 160 meters (see Happenings, p. 62 of this
issue) has been given a rulemaking number. ¥ I8 RM-4774 with a comment deadline of April 4.

Wayne Green, W2NSD, filed a petition with the FCC February 10 requesting that all Amateur Radio
operators be retested for their Morse code skill every two vears. Green also proposed that the
eode requirements be increased in increments of 5 WPM at each retesting until the applieant
reaches 35 WPM. Amateurs not able to pass this code test would be given an additional 60 days

to improve their speed or turn in their license.

Please make this correction to the FCC exam schedule (Table 2} on page 49 of last month's QST.
The August 6~19 exam session listing is wrong -- it should be August 6-10. The preregistration
cutoff date remains July 15.

The FCC has released a new Amateur Radio license study guide. This new study guide (FCC PR
Bulletin 1035) is reproduced in full on pp. 59-61.

The Club Supplement of the ARRL Amateur Radio Call Directory will soon be updated for the next
edition. Trustees holding club licenses listed in the Club Supplement of the 1983-1984 Call
Directory {beginning on p. 1091} are asked to respond promptly to the mail query they will
recefve shortly. All responses must be returned by June 1 for inclusion in the new edition.

(These listings apply only to clubs with current eclub licenses.)

Amateur Radio will be highly visible at the Louisisna World Exposition May 12-November 12

thanks to the work of several elubs operating under the umbrella organization of the Louisiana
Amateur Radio Exhibition, Ine. After skillful negotiations with the Exposition, LARE has been
given 612 sq. {t. in the Convention Center Foyer. Rockwell-Collins, Ten-Tee, KLM,
HyGain-Telex, Robot and HAL have already agreed to provide equipment for the show. If you are
going to the World's Fair this year, be sure to see the ham radio exhibit!

Member-societies representing amateurs in China (BY) and the Republic of Vanuatu (YJ) have
applied for International Amateur Radio Union {IARU) membership. See the article in IARU News,
p. 4.
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A High-Power 2-Meter
Amplifier Using the New

3CX800A7

Tired of hearing exotic

DX on 2 meters but
not being able to
work it? Build this
amplifier, and you'll

T YRRGOAr 2 NOTER MMPLTIER -

transform your pip-squeak signal into a real rockcrusher.

By David D. Meacham,* WEEMD

The 3CXBODA7T triode recently an-
nounced by Varian EIMAC has a plate
dissipation rating of 800 W and modest
cooling requirements. Its oxide cathode
gives high emission with only 20 W of
heater power. With full ratings up to 350
MHz, this tube is a scaled-up version of the
8874 — a proven performer in amateur and
commercial gear.

The amplifier described here is based on
a design presented by Raymond F.
Rinaudo, W6ZO, in January 1972 QST,
Most of the changes in the new amplifier
(Fig. 1) are designed to accommodate the
larger size of the 3CX800A7 and its atten-
dant higher capacitances and currents. A
plate-current meter is not included because
my station power supply is already well
metered. However, there is room on the
front panel of the amplifier for a plate-
current meter if another builder wishes to
add one. Other changes to Rinaudo’s
design are minor.

Construction

The amplifier chassis is mounted on a
standard 19-inch wide, 5%-inch-high
aluminum rack panel (Bud No.
SFA-1833)%." A 5 x 13 % 3-inch aluminum
chassis (Bud No, AC-422) is spaced 1%
inches behind the panel by two alunmunum
end brackets. A 34 x 414 x I-inch
aluminum chassis (Bud No. AC-1402)
houses the input circuitry and is mounted
on the larger chassis between 1t and the

"Notes appear on page 15.

*Senicr Engineer, Varlan EIMAC, 301 Industrial
Way, San Carlos, CA 84070

front panel. The right-hand end bracket has
a large lip on the rear for mounting the
heater transtormer and connectors. Fig. 2
shows mechanical details of the chassis and
end brackets. The cabinet chosen is a
lightweight aluminum unit made by Ten-
Tec (No, 19-0525).

Input Circuit

In the cathode-driven configuration, the
input impedance of the 3CX800A7 appears
as a nominal capacitance of 26.5 pF in
parallel with a resistive component that
varies with operating conditions but is
typically about 49 ohms. The computer-
designed input circuit of this amplifier
operates at a loaded Q of about 2.1. It can
be set anywhere in the 2-meter band for a
VSWR of less than 1.3:1, C1 and C2 are
predominantly matching and tuning con-
trols, respectively; there is some interaction
between them, however. When the input is
tuned at [44.5 MHz, the input YSWR will
be less than 1.4:1 from 144 to 145 MHz.

The tube socket is an EIMAC SK-1900
or a Johnson part No. 124-311-100. Its
center is mounted 2 inches from the end of
the input box, adjacent to the mounting
bracket. The tube pins and input circuit are
cocled by a small amount of air admitted
to the input box from the pressurized out-
put box, Three holes, made with a no. 50
drill, provide adequate flow. These holes
are spaced in a close triangle and are
located diagonally across from the variable
capacitors. Air exhausts through the tuning
holes. Fig. 3 shows details of the input
circuitry.

The heater circuit includes two chokes,

feedthrough capacitors, the filament
transformer, a voltage-dropping resistor
and a switch. The chokes are wound with
a turn-to-turn spacing of about one-half the
wire diameter, They are self-resonant
(parallel resonant) just above the 2-meter .
band. Nominal heater voltage for the
3CX8B00ATis 13.5 V. The closest available
commercial transformer has a 14.0-V
secondary, so R3 is used in the primary,
Switching is set up so that the blower must
be on before the heater can be activated.
Conversely, this arrangement allows the
blower to be left on after switching off the
heater — a highly recommended practice.

Cathode bias is provided by a 5.1-V
Zener diode, D3. RI prevents the cathode
voltage from soaring if the Zener fails. F2
will blow if excessive cathode current is
drawn. R2 nearly cuts off plate current on
receive. Because the grid is at dc ground,
the negative supply lead must be kept above
ground for grid-current metering by M1,
R4 keeps the negative side of the plate
supply from rising if M1, D1 and D2 all
open up. D1, D2 and C3 protect the meter
from transients and RF voltages.

Ouiput Circuit

The output tank circuit is a silver-plated
guarter-wave strip line (Fig. 4) fore-
shortened by the tube, loading and tuning
capacitances at, and near, its open end. It
operates at a loaded @ of approximately
20. The silver-plated anode collet (Fig, 4)
is made of 0.062-inch-thick brass shest with
Tech-Etch 134B finger stock soldered on
the inside. It is supported by {iwo
Teflon® standoffs ¥-inch in diameter and
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Fig. 1 — Schematic diagram of the 3CX80DAT amplifier.

B1 — Blower {(Dayton 4C012 or aquiv.); see
text.

C1, G2 — 1.7-141 pF air variable (E. F.
Johnson 189-505-4 or aquiv.),

C3 — 500-pF, 1-kV disc cetamic. _

¢4, C5, C8 — Ceramic feedthrough, 1000 pF,
500 V (Erie 357-001).

7 — EMI feedthrough filter, 1500 pF, 2.5 kv
(Erie 1280-060).

8, C9 — 50 pF, 7.5 kV, NPQ (HEC HT-50 852),

10, C11 — See toxt.

D1, D2 — 1N4001.

D3 — Zener diode, 5.1 V, 10 W {1N3996A).

DS1 — NES1 in holder with built-in dropping
rasistor,

! inch long. At the far end of the line, a
silver-plated shorting block contacts the
chassis and the strip line. This block
{Fig. 4) is made from 7/16-inch-thick brass
1-15/16 inches wide and 1 inch high.
EBIMAC CF-800 finger stock is screwed and
then soldered on both top and bottom. The
chassis and stripline are both slotted to
allow 3716 inch of shorting-block travel to
set the tuning range of the capacitive-tuning
paddie. A I-inch-long Teflon standoff sup-
ports the center of the line.

The tuning (C11) and loading (C10) pad-
dles are 1-3/16-inch-diameter discs made
from silver-plated, |/16-inch-thick brass.
They are spaced 1-3/8 inches center-to-
center. The output loading paddle is nearest
the tube, and its center is {-13/16 inches
from the tube cooler surface. Spacing be-
tween the paddle and line during operation
is about 0.135 inch. The output tuning
boss, BIMAC part No. 720362, is tapped

12 1 17 £8

F1 — Slow-blow fuse, 2 A (Buss MDL-2 or
equiv.).

F2 — 1.5 A fuse (Buss AGC 1%z or equiv.).

J1 —— BNC bulkhead feedthrough connector
{UG-492 AsU).

J2 - Type N female connector (part of C10
assembly — see text).

43, J4 — High-voltage connector (Mlilen 37001
or equiv..

L1 — 8 turns no. 16 tinned wire, 3/8-in 1D,
11/16 in long.

L2 — 6 turns no. 16 tinned wire, 3/18-in 1D,
11186 in long.

for a %-28 threaded rod. The output
loading control and cutput connector are
two separate BEIMAC assemblies combined
into one unit. They are available from
EIMAC as Support Assembly No. 720361
and Sliding Probe Assembly No. 720407,
For this amplifier, the outer conductor was
lengthened to reach the front panel. The
grid collet is also available from BIMAC
as part No. 720359,

In addition to RFC4 and feedthrough
capacitor C7, an energy-absorbing resistor
{R5) is wired in series with the dc plate
supply, This resistor will protect the tube
and power supply in the event of a high-
voitage arc. It provides necessary pro-
tection while dissipating only 12.5 W at
500-mA dc plate current.

Cooling

The blower specified provides a
measured 25 CFM airtlow through the out-

L3 — Plate line, 1-5M16€ in wide, 8-3/16 In long.
Sea text and Fig. 4.

R1, R4 — 200 ohms, 12 W.

R2 - 10 k@, 12 W.

R3 — 35 ohms, 12 W,

R5 — 50 ohms, 50 W.

RFC1 — 1.0 gH choke, 300 mA (Miller 4602),

RFC2, RFC3 — 11 turns no. 20 HF wire on
3/8-in Noryl rod,

RFC4 — 10 turns no. 16 tinned wire, 1/2-in 1D,
1-3/16 in long.

T1 — Filament transformer, 14.0-V, 2.4
secondary (Triad F-215X or equiv.).

put box and tube cooler at 0.42 inch of
water-column static pressure, This amount
of cooling is sufficient for 800 W of plate
dissipation at sea level with inlet air
temperatures up to 35° C. It is adequate
for the same dissipation at 5000 feet of
altitude with inlet-air temperatures up to
25°C.

Not evident from the photographs is the
care taken to separate ouigoing hot air
from incoming cool air. This is
accomplished by the addition of a simple
dividing wall inside the cabinet running
from the rear chassis cover of the output
box to the rear of the cabinet. The material
used is rigid fiberglass insulation — the
kind vou cut with a saw. It provides a
measure of blower-noise suppression in ad-
dition to assuring cool inlet air.

Hot air leaving the anode cooler is
directed to a homemade “honeycomb’
RFI filter through a chimpey made from



rolled-up Teflon sheet. The filter is made
of brass tubing and sheet with the
honeycomb material soldered in place. See
Fig. 5 for construction details. This filter
acts as a waveguide-beyond-cutoff having
high attenuation at 144 MHz.

The equation for calculating attenuation
by this type of filter is

A, = 32% (Eq. 1)

where A, = aperture attenuation (dB), D
= length of pipe, and d = inside diameter
of pipe. In this case, the **pipe” is each cell
of the honeycomb. The basic material for
the honeycomb is cadmivm-plated brass
heat-radiator core.? Each hexagonal-shaped
cell has a2 width between flat sides
(diameter) of 0.100 inch. The material is
Vi-inch thick, Plugging these values into
the equation yields an A, of 160 dB —
more than enough! From a practical stand-
point, it is usually sufficient to make cell
length at least three times the nominal cell
diameter.

Tune-np

Initial work may be done with a dip
meter, particularly on the output circuit.
With the tube in place, but with no voltages
applied, the shorting block on the end of
the plate line should be set to give a paddie-
tuning range that straddles the desired
operating frequency. Bear in mind that
when the tube is **hot,” the resonant fre-
quency will be somewhat lower than it is
without electron flow,

The input-tuning capacitor can be dip-
meter resonated with the matching
capacitor set at one-half mesh for a start.
Further work here must be done ““hot”
with ¢ VSWR measuring device on the
input.

Set the initial spacing between the out-
put paddle and the plate line to 1/8-inch.
Connect the output to a 50-ohm dummy
load capable of handling at least 700 W at
144 MHz through an accurate VHF watt-
reter, such as a Bird model 43. Connect
a driver capable of delivering about 20 W
to the input through a VSWR-measuring
device,

The heater of the 3CX800A7 should be
run for at least three minutes before apply-
ing plate voltage. After the warm-up, short
the TR terminals and apply about 1000 ¥
to the plate. This should result in a small
amount of idling plate current. Next, apply
enough drive to produce a rise in plate cur-
rent, and adjust the plate tuning for a peak
in output power. Now tune and match the
input circuit for minimum input VSWR.
Next, adjust the output loading paddle for
maximum power cutput while keeping the
plate current dipped with the plate tuning
paddle. Apply full plate voltage and higher
drive power, and then repeak the output
tuning and loading controls. Touch up the
input tuning and matching, and the
amplifier is ready for service.
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EXHAUST AIR RFI FILTER
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Fig. 3 = Close-up of the input circuitry and tube-socket wiring. Keep all leads as short as

possible.

Fig. 5 — Mechanical details of the axhaust air
RFI tilter. The honeycomb material is soidered
inside a 2-3/4-in OD, 0.065-in wall brass tube.
Tha flange, which holts to the chassis, is
made from 0.125-in-thick brass sheet.
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Fig. 4 — Mechanical details of the plata
line, anoda collet and shorting block. The
plate line is made from 0.032-in-thick silver-
piated brass, although coppar or aluminum
{5052 alloy or softer) of the same thickness
may be used. Tha lip on the plate line is
screwed to the ons end ot the blocking
capacitors. The anode collet, which is
made from 0.062-in-thick sliver-plated
brass, is screwed to the other ends of the
blocking capacitors. Tech-Etch no. 1348
finger stock soldered around the inside of
the anode collet grips the 3CX800A7.
Finger stock on the silver-plated brass
shorting block ensures good contact
hetwean the chassis and plate line.
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Fig. 6 — Varlous views of the completed 3CX800A7 amplifier.

Fig. 7 — Rear view of the amplifier with the
plate-compartment cover in place. Note the
honaycomb RFI filter at the hot-air exhaust,

Table 1

Operating Conditions for the
3CX800A7 Amplifier

Plate supply voltage 2200 vV
Zero-signal plate currentt 65 mA

Single-tone plate current 500 mA
Grid bias {Zener bias) -51V
Single-tone grid currentt 40 mA

Driving power 185 W
Qutput power 707 W

Gain 158 dB
Efficiencytt 4%

Walues may vary sonsiderably from tube to tube,

"Actuzl tube efficiency is about one percant hi?her
because ot power 1088 in tha 50-ohm series resistor
in the plate lead (RE),

A few words of caution are in order.
Remember that the heater voltage must
never be applied without the blower
running, and that the heater must warm up
at least three minutes before applying plate
voltage. Never exceed 60-mA dc grid cur-
rent, even during tune-up. Also, because
of the relatively low grid dissipation of the
3CXB00AT, RF drive must never be applied
unless plate voltage is applied to the tube
and a suitable load is connected to the out-
put. Following these simple rules will
substantiafly increase tube life and
amplifier reliability.

Typical Operating Conditions

With Zener-diode bias, the 3CX800A7
is best operated in Class AB, for linear
service, The data in Table | represent
measured performance in linear service at
144 MHz. Complete data sheets are
available from EIMAC. This amplifier is
easily capable of conservative operation at
700-W output. Two of these tubes will run
at the 1500-W output legal limit.

This amplifier uses straightforward con-
struction techniques and is easily
duplicated, Any builder will be rewarded
with a great deal of satisfaction and a
reliable amplifier.

Notes

'mm = in ¥ 25.4;m = ft x 0.3048,

“Cne source for the honeycomb radiator core material
is Technlt West Division, 320 North Nopal St,,
Santa Barbara, CA 93103,

David D. Meacham, PE, is a Senlor Engineer in the Ad-
vaniced Producis Laboratory ar Varian EIMAC, He is
@ registered professional engineer in the state of Califor-
nia. Mr, Meacharm earned his BS degree in electrical
engineering from Stanford University in 1935, In 1974,
he received m MBA degree from the University of San-
fa Clara, A Life Member of the ARRL, Mr, Meacham
has been licensed since 1948 as WEEMD. s
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The “Quadraquad™
Circular Polarization the Easy

Way

There are many ways to

obtain circular polari-
zation for space-

communication antennas,
but the VK5RN method
can be applied to quad
antennas for obtaining a

simple, inexpensive

solution for OSCAR 10 work

By D. 8. Robertson,* VKSRN

What’s in a name? Take *“Quadra-
quad,” for example: It’s a convenient con-
densation of an otherwise unwieldy title for
an antenna. In the protessional engineering
literature, the same type of antenna might
be entitled, *“Circularly Polarized Cubical-
Quad Antenna Using Double Feed in a
Quadrature Phasing Arrangement.’”’ The
professional literature is laced with such ex-
otic titles as that, but for our purposes we
will refer to this antenna as the “‘Quadra-
auad.’” Tt will be easier to remember, and
we'll save a bit of OST page space!
When [ first considered antennas for
QSCAR 10, it seemed that the logical route
to take would be that of crossed Yagis
or a helical beam antenna, But, both
seemed rather bulky and difficult to build
and adjust. My thoughts then turned to
cubical-quad antennas. After all, this
antenna works for vertical or horizontal
polarization. The polarization is simply a
function of where we choose to connect the
feed line. The parasitic loop elements will
work for horizontal or vertical polari-
zation without mechanical or electrical
changes. For circular polarization,
therefore, we need only to feed the driven
element in two places while introducing a

‘Notes appear on page 18.
10 Milan Terr,, Stifing, South Australla 5152

16 O5T=

90-degree phase delay in one of the feeders.

Antenna Characteristics

The novel feature of the Quadraquad is
the double feed, Hence, we need two feed
points and a delay line to secure circular

polarization. We can see that it is no more
difficult to feed this antenna than is the case
when using crossed Yagis: Both require two
feed points and a delay line. But, the
Quadraquad is simpler than crossed Yagis
with regard to the parasitic elements: Yagis
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Fig. 1 — Current and polarity of bottorn-fed quad loops versus time.
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require two sets of parasitic elements,
whereas the Quadraguad needs only one set,

Our simplest way to see how this anten-
na works is to consider separately the ver-
tical and horizontal modes of the driven
element of 4 quad. Next, we combine the
modes in quadrature (%0-degree phase dif-
ference). Fig. 1, 2 and 3 show the evolu-
tion with respect to time. Current flow is
indicated by the arrows, Charge or voltage
is shown by the plus and minus signs. The
four current and voltage distributions in
each figure are 90 degrees apart, or
separated in time by a quarter of a period
(90 degrees), which can be defined by T/4.

Fig. 3 shows what happens when we com-
bine the horizontal and vertical modes with
& 90-degree phase shift between them. We
have a simple pattern of voltage and cur-
rent that rotates counterclockwise once
every cycle of RF energy, By reversing the
direction of the 90-degree phase shift we can
produce rotation in a clockwise direction.

The catch is that we have voltage and
current maxima at all four corners. This is
an unfamiliar concept when we are used to
thinking about separate voltage and current
antinodes on long-wire antennas and their
feed lines. But, our closed loop is a dif-
ferent *‘kettle of fish.” Loops can support
different modes at the same time: It turns
out to be remarkably simple to make them
do just that.

Obtaining the Circular Mode

To set up the circular mode in a loop,
we must be able to drive current into the
feed points, even though these feed points
are also located at voltage antinodes. Sleeve
types of balun transformers provide the
answer to this problem. Pawsey stubs
(Fig. 4) could be used also.*

1 chose sleeve baluns and made them
from 1-inch-diameter copper tubing for the
outer sleeve.” A coaxtube was used for the
inner coaxial line. The type of coaxtube I
used has PTFE (Polytetrafluorocthylene)
dielectric and copper tubing for the outer
conductor. It is self-supporting: One
polystyrene washer is needed a short
distance down from the open end to sup-
port it firmly in the center of the sleeve. Be
sure to leave drain holes in the washer so
the water can escape, The coaztube can be
soldered directly to the sleeve at the shorted
end. See Fig. 5.

Refer again to Fig. 5. Here we see the
Quadraquad with the current fed via coax-
ial cable into two adjacent corners. The
balun transformers present an open circuit
to the in-phase voltages, so the corners are
free to oscillate in voltage without driving
currents down the outer conductor of the
coaxial line,

A part of the assembled antenna is
shown in Fig. 6. The BNC connectors are
there oniy for temporary use: 1 found it
niecessary to be able to disconnect either of
the drives for test purposes. So far, this is
all theory. But, does the **beast”’ work?

Configuring the Quadraguad

I used one reflector and two directors for
my antenna. The element spacing is 0.2
wavelength. 1 obtained the dimensions
from the RSGB Radio Communication
Handbook, fifth edition.* I operated on the
assumption that their value of 75 ohms for
the feed point was right, so I used 75-0ohm
cable for the delay line. The main feeder
splits into two lines for the two drives. This
should cause a 37.5-ohm impedance at the
T junction. Therefore, [ used 50-ohm cable
for the main feeder, Unfortunately, the
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Fig. 5 — Balun transiormers are shown at the
two feed points (A), The feed-system delay
line is illustrated at B.

Flg. 6§ — The assembled antenna (see text).

characteristic impedance of the coaxtube is
50 ohms instead of the desired 75 ohms, s0
I used an electrical half-wavelength line at
each feed point in order to repeat the feed-
peint impedance. The short extra length of
coaxtube can be seen sticking out of the
shorted ends of the baluns in Fig. 6. My
test antenna was cut for 145 MHz.

Antenna Evaluation

I arranged a simple test range and used
a signal generator to feed crossed dipoles
at the transmitting end of the setup. I could
then launch horizontally, vertically or, 1
hoped, circularly polarized waves. Un-
wanted reflections limit the acecuracy of
backyard antenna-performance measure-
ments: The figures [ am quoting are only
rough ones. They are, however, reasonably
accurate (to within a few decibels) and are
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adequate to show that the system does
work as intended.

I used the Quadraquad for reception. |
positioned it by means of two rotators —
an azimuth and an axial rotator. The axial
unit is used to rotate the polarization angle.
The antenna boom was clamped so that the
antenna could be rotated about the axis of
the boom for polarization measurements,
1 used the azimuth rotator for field-pattern
measurements. Reception was by means of
an ICOM IC-260A transceiver.

The SWR was measured first. It was [.2,
rising to 1.3 at the band edges. The front-
to-back ratio appeared to be about 20 dB.
A forward gain of roughly 10 dB was
measured.

With incident horizontal polarization,
within the limits of unwanted reflections,
there was a +4-dB variation in gain with

an axial rotation of 180 degrees. [ next set
up the antenna for horizontal polarization
by removing one of the feeders. When it
was rotated to the vertical position, so the
planes of polarization were crossed, [ noted
a null in excess of 30 dB.

In Summary

The dual-feed technique can be applied
to a variety of loop aatennas. For exam-
ple, a 3-wavelength loop looks attractive,
and it should provide more gain than a
I-wavelength loop. 1 have vet to build one
and make tests. | tried adding three more
directors, but was unable to detect a change
in the polar diagram.

The Quadraquad is a new approach to
the generation of circularly polarized
waves. 1t appears to be ideal for the home
builder of antennas. Like the conventional

quad, it is tolerant and of wide-band
character. None of the dimensions seem to
be especially critical. The baluns do require
care in their construction, but no more than
when building crossed Yagis.

Finally, 1 would like to express my
thanks to Mac, VKSZH, for his help in
making the antenna measurements. { ex-
press my gratitude also to Sidney,
VESVN/G2IHI, for taking the photographs
in this article.

Notes

'Patent applied for.

*Information on Pawsey stubs can be found in the
RSCGE Handbook and the RSGEB Antenna Book,

mm o= in X 25.4,

‘'RSGB publications can be obtained in the USA
theough the ARRL. g

Strays -’

QFEX: THE ARRL EXPERIMENTERS’
EXCHANGE

[1 Wonder what vou've been missing by
not subscribing to JEX, the ARRL
newsletter for experimenters? Among the
features in the March issue were:
* Notes on a **144/220-MHz Bandpass
Filter,”” by Paul Drexler, WB3JYO
* Using **Sinclair Computers as Low-Cost
Data Terminals for Amateur Radio,”” by
Kenneth Heitner, WB4AKK
* An Update on FCC Rule Changes Af-
fecting the Experimental Radio Services
QEX is edited by Paul Rinaldo, W4RI,
and is published monthly. The special
subscription rate for ARRL members is $6
for 12 issues; for nonmembers, $12. There
are additional postage surcharges for
mailing outside the U.S,; write to Head-
quarters for details.

HAMIPEST CALENDAR
RULES AND REGS
1 QST will list your hamfest in its monthly
Hamfest Calendar, free of charge, There
are certain guidelines, however.
Hamfests will be listed only once. Spon-
sors may specify the issue in which the an-
nouncement should appear. Normally, if
the event will occur before the 10th of the
month, we recommend listing it in the
previous month’s tssue. The deadline for
receipt of hamfest information is the 15th
of the second month preceding publication.
In other words, if an event is August 3, the

18 O5¥-

announcement should be in the July issue,
and will need to arrive in Newington by the
15th of May at the very latest. For an
August 19 event, the sponsor could choose
either the July issue, with the May 13
deadline, or the August issue, with a June
15 deadline.

We will acknowledge all information
received at Hq. for Hamfest Calendar with
a postcard stating the date of publication.
If you do not receive an acknowledgment
within two weeks, your letter may not have
arrived at Hq., so please send us a duplicate
copy.

Oh, ves, Hamfest Calendar is separate
from the hamfest section of the Ham Ads.
See the first page of the Ham Ads section
in this issue for more information,
- Marge Tenney, WBIFSN

NEW MOSPOWER SUPPLIER

[J M/A-COM PHI, Inc., has acquired the
Siliconix MOQSPOWER product line.
ARRL . has been informed by Gary G.
l.opes, WASMEM, the company’s
manager of UHF engineering, of their in-
tent to maintain the same high levei of sup-
port to the amateur community as was ex-
perienced with Siliconix.

M/A-COM PHI, Inc., will continue to
supply all MOS power products produced
by Siliconix. New products will be in-
troduced in the future. The same device
nomenclature will be used. Users of the
product line will find the {ransition to be

as transparent as possible. Because of the
large volume of paperwork involved,
single-unit quantities cannot be handled
directly by the company. Single- and smali-
unit quantities can be obtained through
M/A-COM distributors. The company's
address is M/A-COM PHI, Inc., (742
Crenshaw Blvd., Torrance, CA 90501, tel.
213-320-6160.

STRAY HINTS

[} ““Strays’ are those interesting fillers
used when space allows jn (ST, Think you
have an item with Stray potential? Here are
some hints to help your submission become
one. {1) Be sure the information will be of
interest to most readers of QST (2) Sub-
mit your material before deadline — the 8th
of the second month preceding desired
publication (i.e., arrive at Hq. before April
8 for June QST). (3) Any photographs you
send should be good quality, black-and-
white glossy prints. Color prints, slides and
instant photos do not usually reproduce
well.

ftems submitied are normally
acknowledged, but that doesn’t necessari-
Iv mean that your Stray will be appearing
in QST. We receive far more material than
we ¢an find room for. If you want vour
material returned, please include a state-
ment to that effect and an s.a.s.e.

Follow the above hints and maybe your
Stray will find a home in @QST. — Andrew
Tripp, KALIGG



What’s that, you say? You can’t dig
the “‘weakies” out of the noise? But the
ham across town hears and copies the same
signal, and her antenna isn’t as good as
vours? Mmmin, could be your receiver has
a noisy, low-gain front-end section. This
could be true especially if your receiver is
very old, or is of poor design. If reception
with your once-good receiver has fallen off,
it's likely that some repair work is in order.
Adding a preamplifier between the anten-
na and first stage of that receiver is not the
cure-all you need, however. This article is
meant for those who need to “‘soup up”’
the performance of a receiver that never did
““cut the mustard” to your expectations.
We won’t get into the fine art of mak-
ing noise-figure tests. The overall discus-
sion will focus on the practical side of this
topic. We’ll learn the pitfalls of too much
front-end gain, when to use a preamp and
how to make the critter provide the best
results in general use. Qur discussion will
include amplifiers for your use from 160
meters through UHMF. There should be
something here for each of you!

Pitfalls of Preamplifiers
Suppose you have a well-designed, modern

*ARRL Contributing Editor, P.O. Box 250, Luther,
M1 49656

GOSH--I WONDER
\F A PREAMP
WOLLD HELP?

Receiver Preamps

receiver in perfect working order. But, you
feel that more gain after the antenna would
really make you the weak-signal champ in
your area. So, you buy or build a
preamplifier to use ahead of the receiver.
You install the new box and turn the system
on. Wow! The S meter never read so high
before, not even on the noise level that
prevails in your area. The noise has gone
from 32 to 85, and the signals are 18 dB
louder than when the preamp is turned of !

Impressive, eh? In fact, you no longer
need to operate your audio-gain control at
as high a setting as before to enjoy com-
fortable copy. You tune through the band
and revel in vour new-found ‘‘secret
weapon.’® Then, all at once, the receiver
starts producing garbled signals and all
manner of blurps and spurious responses
that don't belong there! What has gone
amiss? You tune through the band and find
a strong local signal that is, perhaps, 30 dB
over 89. You may conclude that he has
something wrong with his rig, for after afl
you are hearing him at several frequencies
on your dial, and his splatter is all across
the band.

Suddenly you wonder if maybe your new
preamp is acting up, so you turn it off. The
band sounds normal again, but the loud
guy is still operating. When you turn the
amplifier on again, the problem returns.
But, as soon as he stands by, the receiver

and How to
Use Them

Tired old receivers and some
poorly designed new ones
need perking up for weak-

signal reception. Do you

know when to use a

preamplifier, and how o

build a good one?

By Doug DeMaw,* W1FB

works just great, even with the preamp
operating.

What's going on here? Well, it’s pretty
simple: The receiver was carefully designed
for low-noise, ample-gain reception. Ad-
ditional gain ahead of the existing RF
amplifier and mixer stages was the cause
of the overturned apple cart, so to speak.
The added 18 dB of gain from vour
preamplifier caused the RF amplifier and
mixer in your receiver to “overload.”” This
will cause spurious signals to appear in the
band, and may even render your AGC
(automatic gain control) inoperative to
some extent, 1 have described one of the
severe end results of using a preamplifier
where one is not needed. The effects are
generally less spectacular than those we
have mentioned, but receiver performance
will be vastly impaired when a preamplifier
is used where it should not be.

A poorly designed preamplifier can cause
receiver problems, even though it might not
degrade the basic performance of the
receiver by causing overloading. The
preamp could be very noisy, and this could
make weak-signal reception worse than
without the amplifier. Also, the preamp
might be unstable (self-oscillating), which
can cause all manner of *‘unmodulated car-
riers” to appear in the tuning range of the
receiver. We can see from this, and the
discussion earlier, that using a preamp is
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anything but a casual matter!

When Skould We Use 2 Preamp?

First off, if we are to add a receiver
preamplifier, we should make provisions to
switch it off (bypass it} when it is not really
needed. It should be employed only when
it alds reception of the weaker signals. At
this point we need to recognize that some
receivers may have an adequate front end
in terms of noise figure and gain, but the
designer was “‘out to lunch®’ when it came
to providing ampie overall gain in the
system (IF amplifier, product detector and
audio amplifier gain). The consequence is
that the audio gain must be fully advanced
to hear, say, an S3 signal via the loud-
speaker. In this example, we might use a
preamp to provide some 15 to 25 dB of ad-
ditional overall receiver gain, which will
make the output from the speaker much
more acceptable. We must hope, however,
that the preamplifier does not overload the
front end of our receiver! A performance
trade-off may be necessary in this kind of
situzation.

Let’s suppose, on the other hand, that
we have a war-surpius receiver, or a newer
unit that is so weak it *‘needs crutches™
during weak-signal reception, These in-
ferior receivers may benefit greatly from
the use of an outboard low-noise preamp.
Similarly, we may have a homemade
receiver that was designed purposely to
have a minimum number of stages. We
may even have left out the RF amplifier
and routed the antenna directly to the mixer
stage. Receivers of the foregoing classifica-
tion are candidates for the *‘souping up”’
that we’ve been discussing.

We should look at one other potential
problem in receiver performance before we
conclude this part of the discussion: Our
“‘hearing aid"* may have a rather noisy RF
amplifier built into it, caused by poor
design. The noise generated within the RF
ampilifier may be so great that it masks the
very weak signals {which is why the person
across town hears them and you can’t,
owing to his better receiver). A low-noise
preamplifier ahead of your ailing receiver
could solve the problem. The gain of your
preamp should, in this case, be set as low
as possible, consistent with improving the
noise figure, The preamp must be able to
override the noise of the receiver front end
so that its lower-noise characteristic can
prevail,

How to Design a Preamp

Qur preamplifier must meet a few basic
standards if it is to serve our needs ade-
quately. Truism? Yes, but it is surprising
to note how many beginners build these
gadgets without considering the perfor-
mance objectives. Most newcomers think
only in terms of **How much gain can 1 get
from this circuit?”’ Gain is not the name
of the game, although it plays an impor-
tant role in the amplifier design. We should
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Fig. 1 — Circult axarnple of a preamplifier for use in text discussion only.

keep the noise figure and stability of the
amplifier foremost in our minds as we
warm up the soldering iron. if we select the
proper device and circuit for our preamp,
the gain should be there without worrying
about it.

Let’s examine Fig. 1. It shows a basic
receiver preamplifier, and it will serve only
as a model for this part of our text.
Although we see an FET (field-effect tran-
sistor) as the device at QI, it could be a
bipolar transistor, IGFET (insulated-gate
FET) or a tricde vacuum tube.

Stabifity: This is often the stumbling
stone for those who build RF amplifiers.
Instead of amplifying, the darned thing
ascillates — at times, wildly! The irony is
that we may build an oscillator inten-
tionally, but might have great difficulty
making it oscillate. 1 think this has
something to do with a syndrome called
“Murphy’s Law.”’ But, let’s think only of
preventing unwanted self oscillations, or
“*birdies.”’

First, we need to understand that self-
oscillation can ogcur at almost any
frequency. It need not show up at or near
the frequency of the tuned-circuit
resonance (L2/C1 and L3/C2 of Fig. 1}.
Random oscillation may take place as low
as audio frequency, or it may show up at
VHEF, even though we designed the preamp
for 3.5 MHz. The greater the circuit gain,
the more probable will be the instability of
our circuit. There are z number of
neutralization (stabilizing) circuits we might
add to our preamp, but they are touchy to
adjust, and are often effective only over a
narrow frequency range. [’d rather skip
those perplexing additions and concentrate
on methods for obtaining stability without
using neutralization.

Return to Fig. 1. You will see dashed
lines that indicate a small shield partition
between the amplifier input and output
tuned circuits. This divider should be made
from flashing copper, brass or PC-board
material. Place it as close to the transistor
body as possible, just next to the gate lead.

it will discourage feedback between the two
tuned circuits, caused by stray coupling.
The shield may or may not be needed. It
can be added afier you exhaust the other
stabilization techniques. Instability can be
observed by connecting the preamp to your
receiver and tuning Ci or C2 through its
range. 1f things are afoul, you will hear
“carriers’” and popping noises in your
receiver. A good preamplifier should be
stable, even when no antenna is connected
to the input terminal, Be aware, however,
that instability can be present with no out-
ward signs. This is especially true of VHF
oscillations in a high-frequency preamp.
These VHF oscillations often show up as
a hiss noise in the receiver. A quick cure
is often the addition of R1 in Fig. 1. 1t
should be placed as close to the transistor
as possible to minimize the lead length be-
tween the drain and R1. This parasitic-
suppression resistor damps the VHF
oscillations to ensure stability. A miniature
ferrite bead can be used for the same pur-
pose. Alternatively, you may place the bead
O resistor in the gate lead of Q1 to achieve
the same result. In stubborn cases it may
require more than one head to stop the
oscillation. It is important to keep all three
leads of Q1 as short as possible to aid
stability. The source lead is especially
critical in this regard. Keep it shortl

The grounded-source FET of Fig. 1 has
a very high input impedance. The gate ex-
hibits an impedance of 1 megohm or
greater, which encourages unstable opera-
tion when a high-Q) input tuned circuit is
used (L2/C1). We can discourage self-
oscillation by tapping the gate toward the
ground end of L2, as shown; likewise with
the drain tap on L3. The tap points can be
changed experimentally until the amplifier
is stable. Don’t move the tap any lower
than necessary to obtain stability. By *‘tap-
ping down,”” we have effectively lowered
the gate and drain impedances by attaching
those elements of Q1 at a lower impedance
point on the coils. This can lead to reduced
amplifier gain, and Is an accepted design



trade-off used by many commercial
engineers.

The leads of all of the components
should be maintained as short as practical
to prevent unwanted stray inductances in
the circuit. Such parasitic inductances can
prevent the bypass capacitors, for example,
from operating effectively. This problem
becomes more pronounced as the operating
frequency of the circuit is raised. At VHF
and UHF, it becomes a major
consideration.

A double-sided PC board is recom-
mended for use with all preamps, The un-
etched side serves as a ground plane to help
stabilize the circuit, The ground plane
should be connected at several points to the
ground foils on the etched side of the cir-
cuit board. C3 and C4 must be high-quality
capacitors, such as disc ceramics with short
leads, to aid stability. R3 acts as an RF
choke to prevent RF energy from flowing
on the + 12-V line to the receiver, or vice
versa. This is called ‘“decoupling,”” and it
also aids the stability,

Nolse Figure: Here we find ourselves
adrift in a sea of controversy and engineer-
ing skill. Ordinary test equipment is not
suitable for making accurate noise-figure
measurements. Therefore, 1 won’t immerse
you in a detailed discussion of this aspect
of things. Two ARRL reference books treat
the subject: The Radio Amateur’s Hand-
&ook and Solid State Design for the Radio
Amateur, In essence, we are concerned with
keeping the internal noise of the preamp
as low as possible to enhance the ratio of
the received signal to the noise.

We mentioned earlier that inherent noise
masks the weak signal to make it difficult
or impossible to copy. Hence, we want the
preamp to be as quiet as possible. How do
we achieve this? First, we select a transistor
that is capable of providing a low noise
figure (NF). Where do vou start in choos-
ing a proper transistor? Data can be had
by studying the data sheets for the various
small-signal amplifiers. Some companies
will supply the sheets free of charge. Others
will not respond to your requests. You must
play this operation by ear. But, for high-
frequency amplifier work we can list some
low-noise devices. See Table 1. Keep in
mind that the atmospheric noise (static) and
man-made noise (furnace motors, line
noise, ¢tc.) from 1.8 through at least 14
MHz is usually high in urban locales, so a
fow-noise preamp is ttot mandatory. That
is, if your S meter reads S1 or greater on
Iocal noise, there is nothing to be gained
by having a preamp with a 2-dB NF. A
10-dB noise figure will often be adequate
with a full-size anienna.

The exception is when an inefficient
antenna, such as a small loop or short
random-length wire, is used. Then, the low-
noise preamp will be needed because the
signal level from the small antenna will be
very low, as will be the pickup of man-
made noise. 1 fell into this trap once when

Table 1
Transistors for Preamplifiers
Frequency Range  Bipolar Transistors

1.8-30 MHz 2N5179, 2N3572, 2N5031,
2N2857.
30-450 MHz 2NS031, 2N5032, MRF501,

MRF901, MRFE04, BFRS0.

BFR91

JFETs and IGFETs
IN211, 40673,

MFE3004, 2N5484,
MPF102, 2N4418.

3N211, 3N200,

MFES21, 2N3823,
2N4416, U308,
2N5485.

Various transistors that offer good performance in amateur and commercial low-noise preamplifiers. Modern

devices other than those listed are also available.
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Fig. 2 — Example of a grounded-gate JFET preamp. The source and drain of Q1 are tapped
toward the ground ends of the tuned circuits to ensure stabitity and obtain an impedance match

to the load. Sea Table 2 for coil data.

using a noisy preamp with a very small loop
antenna for 160 meters,

The biasing of a preamp transisior also
affects the NF. If you can build a weak-
signal source for test purposes, you can ad-
just the bias for the lowest noise figure,'
R2 of Fig. I can be varied during this test.
Remember, though, that R2 will also af-
fect the amplifier gain — another trade-off.
For preamps that contain bipolar iran-
sistors, we can adjust the bias voitage to
the base terminal for best NF,

The match (impedance) between the
antenna and the preamp also has an effect
on the NF. Interestingly, the lowest NF
sometimes occurs when the antenna is not
matched perfectly to the preamplifier in-
put. Adjusting the number of turns on L1
of Fig. 1 may help in lowering the preamp
noise.

When using the weak-signal source, we
will experiment with the bias value and
matching until the weak signal can be heard
hest above the noise floor or hiss level. Un-
scientific? Yes, but adeguate for most
amateur needs. Some hams use noise
generators to optimize the NF, and the
technique is entirely viable. A noise-
generator circuit and related information
is presented on page 167 of the text listed
in note 1.

If there is a “*bottom line’’ to offer here,

Notes appear on page 23.

it is ““Don’t be fooled by the published
noise tigure of a particular transistor.”” The
number specified is the best we can expect
from the device. The NF we achieve
depends mainly on our circuit and how
careful we are in setting it up.
Impedance Matching: Maximum power
transfer is realized only when the input and
output impedances of the preamplifier are
matched to the input and output loads.
Normally, we design our preamps for a
50-41 load, which is standard for commer-
cial equipment these days. If we use our
sample circuit of Fig. 1 for this discussion,
we will see that L1 and L4 are links that
can be adjusted in turns count to provide
4 transformation ratio that results in a
matched condition. Too many turns on the
links will result in a condition we know as
“overcoupling.”” This will impair the Q of
the tuned circuits and lower the amplifier
gain through mismatching. Too few turns
will cause ““undercoupling’® and an increase
in the tuned-circuit Q. This condition will
encourage instability, If input and output
networks with coils and trimmer capacitors
are used, the capacitors should be set for
the best noise figure and coupling condi-
tion. Here we need to experiment with the
variable elements of the circuit. Intentional
mismatches are frequently created in the in-
terest of circuit stability and low NF.

Some Practical Circuits
Enough about the mechanics of

April 1984 21



0.0

ANT. L4
G- (\5_(; B

RESISTANCES ARE IR OHMS;
k= 1000, M=1000 000,

L} 270

TECEPT A5 INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE (N MICROFARALS | uF ),
UTHER$ ARE (N PICOFARADS [ pF OR ppFl;

RF AMP

L4l

HF ame

RCVR
50-0t

Fig. 3 — Two JFETs can be operated in series to increase the circuit gain over that of Fig. 2. C1-C3 are fnmmer capacltors. Q1 and Q2 can be
MPF102-tamily FETs for HF use. A pair of 2N4416s or equivalent FETs will serve well in this circuit from 1.8 through 148 MHz. Ses Table 2 for ap-
proximate coil values for the various HF bands. Fixed-value capacitors are disc-ceramic, and rasistors are 14- or ¥2-W carbon-composition types.

preamps. Let’s look at some circuits that
should be easy to build and get operating.
Perhaps the least complicated of the circuits
is the one shown in Fig. 2. This is a
common-gate. (grounded-gate) JFET
amplifier. | have never had an instability
problem with this circuit, provided the gate
lead was short. The gain of this amplifier
is lower than if it were set up as a grounded-
source amplifier (see Fig. 1), but it is possi-
ble to get from 10 to 15 dB of gain with
this circuit. This is adequate for many ap-
plications. The source tap on L2 shouid be
located approximately 44 the total number
of turns above the ground end. A good rule
of thumb for L1 is to use i0% of the total
turns of L2. Final adjustment can be made
later.

"The tap on L3 is made at the center of
the total number of turns. It can be raised
to the top of the coil (no tap), if desired,
but this will broaden the tuned-circuit
response somewhat. L4 has about 10% the
turns on L3 for “‘starters.” If Ql is a
2N4416 or MPF102 FET, the circuit will
be fine for use up to 60 MHz. The number
of turns for the coils will depend on the
operating frequency, but the tap and link
ratios will remain the same. Toroid cores
are recommended for the coils. 1 use
Amidon red cores for up to 40 meters.
Yellow cores are suitable through 60 MHz.
Half-inch-diameter cores (T50-2 and T50-6)
are suitable. The inductance needed can be
computed by means of the ARRL L/C/F
Calculator. Assume a capacitance of 60 pF
at Cl and C2 for up to 7 MHz. Use 40 pF
for the bands from 40 through 6 meters.
C1 and C2 are adjusted for maximum gain
while listening to a weak signal. Table 2
containg coil data for the various bands.

If more gain is desired, you can use the
circuit of Fig. 3. It uses two grounded-gate
amplifiers in series, or cascade. Gain will
be on the order of 25 dB. Follow the coil
information given for Fig. 2. RFCl is a
jumbo ferrite bead with 4 turns of no. 28
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Table 2

Coil and Capacitor Data for Circuits of Figs. 2 and 3

Fraguency
(MHz)
1.820

3.5-4.0

FRITE:]

10.1-10.150

14.0-14.350

21021450

28.0-29.7

L1, L6

& 18 no. 28 enam. wire
ovar main winding.

4 ts no. 26 enam wire
ovar main winding.

3 t8 no, 26 enam, wire
over main winding.

3 18 no. 26 anam wire
over main winding.

2 ts no. 24 enam. wire
over main winding.

2 ts no. 24 anam. wire
avar main winding

2 ts no. 24 anam. wire
aver maln winding

2, L3, L6

28 pH. 52 ts no, 28 en$m. wire
an T50-1 toreid care.f Tap L2
at 13 ts above gnd.

9 uH. 42 1s no. 26 enam. wire
an 562 toroid core, Tap L2
at ¢ ts above gnd.

6 pH, 35 ts no. 26 enam. wire
on T60-2 toroid core. Tap L2
at B ts above gnd.

4 aH, 32 t8 no. 26 enam, wire
on TA0-8 toroid core. Tap L2
at T ts above g,

2 uH. 22 18 no. 24 enam. wire
on TS50 torold core. Tap [2
at 5 ts above gnd.

1.5 g, 19 13 no. 24 enam,
wire on Ta0-6 torold core,
Tap L2 at 4 ts above gnd.

1.0 uH. 16 t8 no. 24 snam. wire
on T50-6 toroid core. Tap L2
at 3 ts above gnd.

wi-ng

L4 {pF max.)
13 {s no. 28 enam, 280
wire over L3 winding.

9 ts no, #8 anam. 280
wira gvar L3 winding.

8 ts no. 26 anam. 100
wire aver L3 winding.

7 ts no. 26 anam. 100
wlre ovar [.3 winding.

i 1% no. 24 enam. wire 100
aver L3 winding.

4 t3 no. 24 enam, B0
wire over L3 winding.

3 13 no. 24 enam, =

wire over L3 winding.

tPowderad-iron cores from Amidon Assce., Falosmar Enginears or AadioKit fses QST ads)
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Fig. 4 — Circuit diagram for a VHF/UHF low-noise preamp (see note 2). C1 and C2 are minlature
trimmers. Ceramie chip capacitors (without leads, soldered directly to the PC-board tolls) are
recommended in place of the §.M. units, if avallable. L1 has 4 turns of no. 24 enameled wire alr-
wound, 316" dia. L2 consists of 5% turns of no. 22 wirs on a 10-k2, %+ -W resistor. RFC1 uses 4
turns of no. 28 enameled wire on a jumbo ferrite bead (Amidon Assoc.). An FT23-43 mini toroid
core can be substituted for the bead. J1 and J2 are coaxlal connectors of builder's ¢hoice, such
as type BNC,




Flg. 5 — The assembled VHF preamplfier. The
module is small enough to fit inside a number
of commercial FM transceivers, should they

need additional front-end gain or Improved NF.

enamel wire wound through it, It is part of
the 12-V decoupling network.

A VHF/UHF Preamp

Some older 2-meter FM transceivers are
deficient in gain and NF. The circuit in
Fig. 4 can be used to advantage if this is
your problem. it uses a BFR 91 UHF tran-
sistor. The rated NF is 2 dB at 1000 MHz,
and the minimum stated gain is 10 dB. The
circuit is patterned after one that appeared
earlier in QST.?

The input circuit provides a reasonable
match from 144 to 440 MHz. C1 and C2
are adjusted for best NF and gain while we
listen to a weak signal. L2 is broadly reso-
nant at VHF and functions essentially as
an RF choke. A 3-dB attenuator is used at
the preamplifier output to provide a fixed
termination over the frequency range of its
use. This helps to ensure total stability,
even when no load is attached to the
preamp input. The 3-dB signal loss is of
minor consequence in the interest of good
performance. Proper adjustment should
provide a NF of 3.5 dB or less at 450 MHz,
Jess than 2 dB at 2 meters, and about 2 dB
at 220 MHz.

Care needs to be taken in keeping atl
leads very short and direct. Do not keep
sustained heat on the transistor leads,
lest the device become damaged. Circuit
boards and a parts kit for this project
are available.* The completed amplifier
is shown in the photograph of Fig. 5. A
parts-placement layout is given in Fig. 6.
A scale PC-board template is provided in
Fig. 7.

This amplifier may be small enough to
tuck inside your 2-meter rig. If not, it can
be mounted in a box for outhoard use. Be
sure (o break the antenna line to the
existing RF amplifier and insert the preamp
of Fig. 4 between the receive terminal of
the changeover relay and the original input
terminal of the receiver. Warning: Be
careful to avoid inserting the preamp in the
transmit lead!

Closing Comments
1 hope this article has given you some in-

CIRCUIT BOARD SPECIALISTS s POBOX 989 « PUEBLOQ, CO 31002 *

(25.4mm)

Fig. 8 -~ Parts-placement guide for the VHF preamplifier of Fig. 5, shown from the component

side of the board.

+12v

INPUT

Flg. 7 — Gircuit-board etching pattern. Black represents unetched capper, viewed from the foil

side of the board.

sight into the use, drawbacks and advan-
tages of preamps. A littie common sense
and care of adjustment can make the ad-
dition of a preamp worthwhile — if your
recetver is in need of one. But whatever you
do, don’t hang a preamp on a receiver that
doesn’t need one. It will only increase the
S meter reading and may cause vour
already good receiver to collapse in the
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Strays S

(ST congratulates. . .

[} Leo C. Haijsman, W4EA, of Cape
Coral, Florida, on 60 years as an ARRL
member.

1 would like to get in touch with. ..

0 any Chinese hams interested in forming
a net. Chuck ILau, VEIEWW, 43
Southampton Dr,, Scarborough, ON MIK
4V6, Canada.

] anvone with 30-meter transmit
modifications for the Kenwood TS-520.

presence of strong signals!

Naotes

'Solid State Design jor the Radio Amatenr (ARRL),
{est-equipment section,

*J. Hathaway and I}, Belcher, ““A State-of-the-Art
2-Meter Preamplifier,”” QST, April 1971,

*Circuit Board Specialists, P.O. Box 969, Pueblo, CO
81002, Negatives, PC boards and parts kits are
available. BEE

Steve Carroll, N2DDI, HHC, USAG Bldg.
403, Box 1056, Fort Mevers, VA 22211.

[l any amateurs interested in sharing
information on the HBR receiver (by Ted
Crosby, W6TC). Bob Shook, WBSYUG,
205 Bristol Ct., Victoria, TX 77901.

L] anyone who has a schematic diagram
for a 1966 Lafayette monitor, Model
HA-53. Richard Barnes, 2332 Vance Ave.,
Apt, 7, Alexandria, LA 71301,

L.l anyone interested in the Chaverim, an
organization formed to promote a closer
relationship among Jewish radio amateurs
and their friends. Sylvia Soble, W3SLF,
9357 Hoff St., Philadelphia, PA 191i5.
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A Digital Frequency

Synthesizer

Does your synthesized rig
suffer from phase-noise
problems? Read about a
new type of synthesizer,
and learn how to build a
VFO with 1-Hz steps and
almost no phase noise!

By Fred Williams*

Since the earliest days of radio, one of
the constant challenges has been to generate
stable, pure signals and be able to adjust
frequency easily. Crystal oscillators can
provide stable and pure signals, but only
at one frequency. Even variable crystal
oscillators (VCXOs) really don’t change the
frequency much. (rinding a crystal to
change the operating frequency is no sim-
ple task.

People have designed variable-freguency
oscillators {(VFOs) of almost every con-
ceivable configuration to get around this
difficulty, But this often leads to oscillator
stability and purity problems. Calibration
can be difficult with ¢ither approach. Dial
markings can be hard to read, and are
unreliable if the oscillator drifis.

During the past 30 years, engineers have
developed a new set of solutions to the pro-
blem of frequency generation. These are
usually lumped together under the name
‘“frequency synthesizers.”” The basic forms
of crystal and variable oscillators haven’t
been eliminated — just incorporated as
parts of a larger circuit that gives the
desired performance.

Frequency synthesis can be accomplished
three ways: direct synthesis, indirect syn-
thesis and digital synthesis. In this article,
1 will describe all three methods, with em-
phasis on digital synthesis. | will conclude
with a complete design for a high-

“L8i Products Division, TRW Electronics Group,
P.0. Box 2472, La Jolla, CA 92038
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performance digital synthesizer.

Direct Synthesis

The first frequency synthesizer to be
designed was the direct synthesizer. The
basic idea is that the desired final frequency
can be produced (**synthesized’) by adding
several frequencies through a mixer. These
frequencies can be made in one of two
ways: You can have a large number of
oscillators, or the frequencies can be
generated using frequency multipliers and
dividers.

A block diagram of the multiple-
oscillator or “‘crystal-plexer” approach is
shown in Fig. 1. This is how aircraft
transceivers were first made. This approach
suffers from the requirement for a large
number of accurate crystals. In fact, many
of those plentiful 3-MHz crystals you find
in surplus stores came from aircraft radios.
Usually, the crystals are switched into the
oscillator circuit to reduce the number of
parts used.

Aligning this kind of synthesizer can be
very time-consuming. Each crystal must be
adjusted independently. One of the good
points, however, is that the output fre-
queicy can be changed almost instantly —
especially if all the oscillators are running
continuously. Youw'll have to lock hard
these days to find any amateur or consumer
gear using this method of frequency syn-
thesis. After all, the intent of synthesizer
development was to get rid of all those
crystals.

Another way of generating frequencies

in sinall steps is to take a low-frequency
oscillator and feed it into a harmonic
generator, as shown in Fig. 2. These har-
monic generators are sometimes referred to
as *‘comb generators.”” The output of this
circuit can be filtered with a tunable filter
to select the desired output. The obvious
problem with this approach is that you need
a highly selective filter if closely spaced fre-
quency steps are desired. The most com-
mon use of this technique is to create a few
selectable frequencies in the microwave
range.

One way of getting around the require-
ment for a highly selective filter is to break
the process into stages, so filtering can be
applied a bit at a time. This might require
several oscillators and harmoenic
generators, and a number of filters. These
filters can be fixed (in which case a large
number are needed) or variable (in which
case they have to track properly). A block
diagram of this approach is shown in Fig.
3. This is not a simple approach, and it has
not received a great deal of attention.
However, calibrating this kind of direct
synthesizer is much simpler than for the
multiple-oscillator approach of Fig. 1.

One problem that both of the direct syn-
thesizers have is spurious output signals.
These are the frequencies used internally to
generate the output frequency, and
undesired sum and difference frequenciss
generated as side effects, Mixer imbalance
lets signals through that should be sup-
pressed, and filters that should remove
them are not perfect. These spurs can cause
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Fig. 1 — A black diagram of a multiple-oscillator direct frequency synthesizer, which uses a large number of crystals, with mixers, to generata the
desired signal, This circuit provides 1-kHz trequency steps.

problems in transmission and reception.
Not only can these signals jam your
neighbor's TV, they can degrade your own
receiver performance as well.

Indirect Synthesis

With the development of integrated-
circuit freguency dividers, the indirect
method of frequency synthesis became
practical. The characteristic of the IC
dividers that made indirect synthesis prac-
tical is the wide range of input frequencies
to which they will respond. Most previously
used dividers would function only over an
extremely limited range. Instead of using
a harmonic-generator circuit to act as a fre-
quency multiplier, we’ll use a frequency
divider. The output signal will be a multi-
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Fig. 2 — Mustration of a ““‘comb generator” circuit for direct frequency synthesis.
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Fig. 4 - An indirect frequency synthesizer, which uses a phase-locked loop and a veriable-ratlo divider,

ple of the reference frequency, either way,
Since all the other frequencies are not pres-
ent, spurious signals will be much reduced.

‘The block diagram of a ¢ircuit using this
basic idea is shown in Fig, 4, The output
from a voltage-controlled oscillator is ap-
plied to a frequency divider, which divides
its input frequency by some number. For
the sake of this discussion, we’ll call this
number “N.”* This will give us a means to
vary the way the circuit operates, allowing
N to be set by the equipment operator. The
output of that divider is compared with a
reference frequency by the phase/frequen-
¢y detector, If the frequency is too high,
the output of the phase/frequency detec-
tor will decrease, causing the frequency of
the oscillator to decrease. If the VCO is at
too low a frequency, the output of the
phase/frequency detector will increase,
which will make the frequency of the VCO
increase. If the frequency is correct, the
detector output voltage remains the same.

The VCO will end up operating at N
times the reference frequency. Ideally, the
phase of the divider cutput will exactly
match the phase of the reference input.
This condition is called *‘phase lock,’” and
50 another name for indirect synthesizers
of this type is ““phase-locked loop syn-
thesizer” (PLL). This is a classic example
of negative feedback. The frequency error
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is reduced to zero, on the average.

The average frequency error is zero, but
if the VCO is not stable when it is outside
of the phase-locked loop, it will still change
frequency when it is in the loop, The
average frequency will be correct, however.
So there is a lot of noise, which looks like
phase modulation of the oscillator “‘car-
rier.” This phase noise is directly audible
in an FM or PM system.. Even CW and SSB
receivers suffer from the malady.

There is another problem with indirect
synthesis that has not affected most syn-
thesizer users yet. When you change the
number in the divider, the frequency out-
put of the VCO changes, but not im-
mediately. The time that the VCO takes to
change to the correct frequency is called
*‘settling time,”’ This time increases as the
size of the frequency steps are decreased.
That happens because the phase/frequen-
cy detector contains a filter to keep noise
out of the VCO. The filter slows the
response of the circuit when the frequency
is changed., This is a problem in such
sophisticated systems as freauency-hopped
spread spectrum, as well as in such simple
circuits as a scanning receiver.

Digital Synthesis

Advances in 1C dividers led to
widespread use of the indirect synthesizer.

Further advances in ICs that perform
arithmetic functions and convert signals
from digital to analog form have made the
third kind of synthesizer possible. The
digital synihesizer does not have the
drawbacks of the other two types, which

!
1
i
i
i
i
|

T o 200

Lo3o0  apn  sog

ANFILITUGE

TIME tm¥)

kY
1iME tmal| AMPLITUDE (vl

Fig. 5 — A 2-MHz sine wave is shown, with its
amplitude sampled evary 50 nanoseconds.



may increase its popularity.

Many readers are probably unfamiiiar
with the branch of engineering called
digital-signal processing. I will describe the
fundamentals that are needed to under-
stand the operation of a digital synthesizer
before discussing the details.

Let’s think about a sine wave. Even if it’s
only one complete cycle, there are an infinite
number of points at which it can be
evaluated. Unfortunately, even modern
high-speed 1Cs can only process a limited
rumber of points in a second, so something

has to give. Intuitively, it seems reasonable
to represent a sine wave by using the
amplitudes at some number of points, as
shown in Fig. 5. To get the original signal
back, we can use a low-pass filter to inter-
polate, or smooth out, between these points.

The question then arises, ‘‘How many
points do I need to represent a sine wave
and still get a good reproduction?’’ The
answer is really quite surprising: any number
greater than or equal to two. On the
average, this will give a perfect sine wave
at the output of a low-pass filter. For ex-
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Fig. 8 — A sine wave can be represented by Its value at a few polnts, and a replica of the
original wave can be constructed from those values.

Flg. 7 — Any sine wave can be sampled at
various phase angles (in this case, evaery 38°)
and the values stored for later reconstruction
of the wave.

ample, 2.1 is quite sufficient, if the filter
is good enough. The number of sampled
points per cycle doesn’t have to add up to
a whole number. Fractional (or even irra-
tional} values are allowed (for example, 2.9,
4.7, 4.8). This requirement for two or more
samples per cycle is called the Nyquist limit,
after its discoverer, an engineer at Bell
Labs.

Suppose we take a perfect 2-MHz sine
wave, which might come from a crystal
oscillator. Let’s look at it every 50 ns, as
illustrated in Fig, 5. The time between
samples will be determined by the
maximum frequency we want t0 represent
and the speed of the ICs that are available.
The synthesizer described later uses a
59.6-ns time between samples. Since we
have sampled more then two points per cy-
cle, there will not be any problem with get-
ting the original signal back if we need it,
as shown in Fig. 6.

But if we are going to process the signal
digitally there is another problem: We
don’t have infinite precision. Specifically,
we only have eight *‘bits’* (a **bit” is a
binary digit — a number that can be only
a0 or a 1) or about 0.4% accuracy, in the
arithmetic section of a typical synthesizer,

What is this effect going to be? Without
delving deeply into the mathematics, the
only effect caused by this lack of precision
is to increase the harmionic content
somewhat, and give a low-level broadband
noise. What we have done so far is to
reduce our 2-MHz sinewave to a sequence
of numbers. If we want the sine wave back,
we feed the sequence of numbers into a
digital-to-analog converter (DAC), and
follow it with a low-pass filter. it stands to
reason, therefore, that to svnthesize a sine
wave, all we have to do is come up with
the same sequence of numbers that we
would get by measuring a sine wave, and
feed that sequence into a DAC.
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let’s look at another graph of a sine
wave (Fig. 7). This one is not much dif-
ferent than the previous one. All we’ve
done is change the X axis from time to
phase angle, The value of the sine wave
varies from +1 to - 1, depending on the
measurement angle. So, one way of getting
that series of numbers s to find the angle
of a sine wave at a particular point in time,
and convert it to the amplitude value, This
is done by storing the values for the sine
wave in a read-only memory (ROM). But
if we look at the phase angles, we notice
something quite remarkable: They are all
multiples of the same number.

The phase-angle values may look as
though they can get huge, but every time

Tabls 1

Examples of “Overflow™” Condition
in Decimal or Binary Addition

Decimal Binary

o0 47 94 0000 0110 1100
+ 47 "+ 47 447 #0110 +0110 +0110
47 94 41t 0110 1100

10010t

™Overflow" condition; the result is 41,
H4Overflow” condition; the result is 0D10.

we pass 360° we can subtract 360, so that
the phase angle is always less than that. One
way of getting this specific series of
numbers is to take an adder and a storage
register and just add the same number to
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Fig. 10 — Spectrum analyzer display of the
digital synthesizer output. The fainter line
shifted slightly to the right Is the output of an
HP8G62A synthesizer for comparison. Haorizon-
tal divislons are each 200 Hz, and vertlcal divi-
sions are each 10 dB,

the value in the register every 50 ns. If we
program the read-only memory to contain
one cycle of a sine wave, the number in the
register will be a fraction of 360°.

A storage register will store a binary
number of a given size; the register used in
the synthesizer described in this article can
store 24 bits. This is about equivalent to
eight decimal digits. What happens when
the sum that we get is larger than 24 bits?
Table i shows both decimal and binary ex-
amples of this condition, called
“overflow.” If we just ignore the carry
digit, the effect is the same as subtracting
a number one [arger than the biggest
number that can be stored.

Since the number in the register is a frac-
tion of 360° every time the register
overflows it has the same effect as sub-
tracting 360°. This combination of an ad-
der and a register is called a ‘“phase ac-
cumulator,” and the number that is added
repeatedly is called the ““phase increment.””

So these are the blocks of a digital syn-
thesizer, shown in Fig. 8: a phase ac-
cumulator, 2 ROM, 2 DAC and 2 low-pass
filter. To make the synthesizer easier to use,
a controller may be added to allow a dial
or keypad to provide the required phase in-
crement. As designed, the digital syn-
thesizer requires a number with 24 binary
digits (bits} to specify the frequency.

There are several possible ways of con-
trolling the synthesizer. A personal com-
puter with three serial 1/0 ports or one
parallel port can provide the proper se-
quence of data. Individual swiiches can be
used to enter the frequency directly into the
accumulator. This would not require the
shift registers. [t may be okay for ex-
perimentation, but I would not want to use
this method on a regular basis. Similarly,
a multiple-position switch could be used to
select a set of diodes, which would enter the
frequency directly into the accumulator,
again not using the shift registers. I decided
to build a dedicated controller using a
microprocessor IC, A description of that cir-
cuit is the subject of another entire article,

The frequency is entered as a 24-bit
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Fig. 11 — The author used wire-wrapping construction technigues to build a prototype digital

synthesizer.

binary number, shifted in most-significant
bit (MSB) first. If you are using the shift
register, three signals are needed: data,
clock and load. The data must be valid dur-
ing the rising clock edge, and the load con-
trol must go high afier the last data bit has
been shifted in. The clock may be con-
tinuous or gated, as long as each data bit
is present at the appropriate rising edge and
the ioad control goes high before the next
rising clock edge.

The schermatic diagram for the digita syn-
thesizer is shown in Fig. 9. It really is just
a straightforward implementation of the
block diagrara. To get a 24-bit adder, six
4-hit adder chips are cascaded. Since the
speed of the circuit is determined by the ad-
ders, 1 used Fairchild 74F283 adders. Slower
units will not work at a 16-MHz clock rate,
The 24-bit register is made out of three 8-bit
registers, 'These don’t need to be cascad-
ed, just clocked at the same time. The nine
most-significant bits of the output from the
register go to the read-only memory, which
contains the stored values of the sine wave.
This data tells the ROM which phase value
to send. The ROM can be any ROM with
a short enough access time; the only reason
I used the 27527 is that | had access to a
programmer for 27527s,

From the ROM the signal goes to a
video-speed digital-toc-analog converter, [
used a TRW TDC1016J-8 IC in this part
of the circuit. This chip has a 75-ohm out-
put over a wide frequency range, and
makes the design of the low-pass filter,
which interpolates the points, much easier.
It can also provide !4-V peak-to-peak
signals into a 75-ohm load without an ex-
ternal amplifier. (Many video-speed DACs
provide a current output, which places
some of the burden of getting good
response on an external amplifier. These
amplifiers can be more expensive than the
DACs that drive them!)
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Since people think and work in decimal,
some way is necessary to convert from the
decimal form that people use to the binary
numbers that digital circuits use. That job
is performed by the controller section.
Since [ built the synthesizer and the con-
troller {which provides for keypad eniry of
the desired frequency) separately to make
debugging easy, I wanted to keep the
number of connections between the two as
low as possible. The present design con-
nects these two units with three wires — &
data line to carry the information one bit
at a time, a clock line to tell the synihesizer
when to look at the data line, and one line
to tell it that the new number is ready to
use, This allows the use of different kinds
of controilers. That’s the reason for the
three 8-bit shift registers. If I didn’t mind
a broadband burst of garbage every time
I changed the frequency, the intermediate
fatches could be eliminated,

Now let’s focus on how some of the
numbers were chosen for this circuit. Some
of them may seem arbitrary; however, there
are good reasons for every choice. A syn-
thesizer using the block diagram of Fig. 9
can be designed for different frequency
steps. The maximum output frequency is
determined through the formula

. £
fou <~ (Eq. 1)

Actually, it is best to leave some room
for the low-pass filter to cut off. A good
rule of thumb is

£
fmax = 5% (Eq. 2)

The master clock frequency also deter-
mines the size of the phase accumulator (in
bits) and the size of the frequency steps that
you can get. There’s a very simple formula
for this:

Af = lelock

M {Eg. 3)

where Af is the frequency step size and M
is the number of bits in the phase ac-
cumulator. This design uses 24 bits and a
master clock frequency of 16.777216 MHz
-— which happens to be 224, This gives a
frequency step of 1 Hz.

‘These formulas work for any digital syn-
thesizer that has been designed from this
block diagram. If you want an audio syn-
thesizer, a smaller clock frequency and
phase accumulator size can be used to give
the same performance over a more limited
range. For example, a clock frequency of
65.536 kHz (2%6) and an M value of 16 bits
will give 1 Hz steps from 1 to about 30 kHz,
Standard 74LS-series parts could be used
for everything in that case. If a step size
other than 1 Hz is used, the phase incre-
ment is the desired frequency divided by the
step size. Of course, this number must also
be in binary form,

The ultimate stability of a digital syn-
thesizer is a function of the stability of the
reference oscillator. The one used in the
synthesizer for this article is not perfect,
and a better oscillator is not difficult to
build. The broadband spectral purity is a
function of the number of bits used in the
ROM and the DAC, and of the low-pass
filter response, If the synthesizer is used to
replace a 3~ to 6-MHz Y¥FOQ in a transceiver,
a band-pass filter can be used, which will
give excellent performance. As the spec-
trum analyzer photograph at Fig. 10 shows,
the phase noise performance of the syn-
thesizer is outstanding. The speed of chang-
ing frequency is limited only by the time
it takes to transmit the 24 data bits from
the controller to the synthesizer. One nice
feature of this approach is that the output
is phase-continuous when the change is
made. This means the sidebands generated
by the change are minimized.

Conclusion

No construction details or packaging in-
formation are given, If you decide to build
a synthesizer to add to your rig, follow the
schematic diagram and use good construc-
tion practices. Keep the digital and analog
lines separated as much as possible. Dif-
ferent ground planes should be used for the
digital and analog signals.

The Iead photo and Fig. 11 show details
of the unit [ built. A PC board could be
used also. Copies of the PROM listing are
available for those who want to build a
synthesizer.*

! hope this article stimulates some tnought
and experimentation with digital syn-
thesizers. My experience indicates that they
provide performance that is superior to PLL
circuits, at least in terms of phase noise,

1For a copy of the PROM listing, send $2 and
an 8.a.8.0. to ARBL Technical Dept., 225 Main
St., Newington, T 08111, and request the
digital synthesizer PROM lIsting. [T



A Computerized Frequency

Counter

If your computer has a set of programmable parallel ports, all
you need is a readily available kit and a few additional
components to build a 100-MHz reporting counter.

By T. K. Davies,* VE7DHD

One of the recurring needs of today’s
amateur is an accurate frequency-
measurement device. These days, the fre-
quency counter has replaced the
wavemeter. If you peruse the amateur jour-
nals of the last few years, you can find
many fine counter construction projects.
So, why another one? The reporfing feature
of this unit is what makes it unique. With
a reporting counter and some custom soft-
ware, your computer can take readings over
a period of time, place the readings in
memory, and allow you to do frequency
stability calculations or any data manipula-
tion you desire.

Conception

‘While in the process of developing high-
stability oscillators, I grew tired of spend-
ing hours writing down frequency-counter
readings. If that were not painful enough,
I then had to wade through the random
results on equally random scraps of papet!
It all got to be too much! One day, [ threw
the scraps of paper up in the air and, as
they settled, along with mutterings of
“‘there must be a better way,”” the idea of
turning my idle computer into an obedient
scribe came to mind. I did this by making
some simple modifications and additions
to an Intersil counter evaluation kit, adding
some connections to the computer and
writing a little software,

The computer is of immeasurable help
when temperature compensating
oscillators, checking LO stability and
testing a VFO. Analysis is performed and
data printed out according to vour
expressed wishes. Enough on the advan-
tages of a reporting counter. Let's go on
to the LSI chip that makes an eight-digit

*Departmant of Chemistry, University of Victoria,
Victoria, BC VBW 2Y2
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Fig. 1 — Nota the connector In the upper-left-hand corner. Tha first IC from the [eft is the
T4L5151 multiplexer; next are the 2N2907A level shifter and the 95H90 prescaler, and the
amplifier compenents. Several components are mounted on the opposite side of the board.
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multifunction counter easy to build and
use.

The Intersil ICMT226A

This CMOS IC contains all the functions
required for use as a universal counter. it
is a frequency counter, a period counter,
a unit counter, & frequency-ratio counter
and an interval counter. There is also an
on-board oscillator to use for the time base
and the multiplexing of the display. The
ICM7226A has signals that can control ad-
ditional external prescalers and/or
prescaler displays and a BCD output for
computer interfacing.

A basic 10-MHz counter can be built by
adding an eight-digit display, a crystal,
three diodes, four switches and four
resistors. Although the basic counter works
well, the addition of a few more parts will
provide several other features. The “‘best
buy’’ counter is the evaluation kit. The In-
tersil 7226 EV/Kit includes all of the basic
counter parts and some parts to prevent
over-voltage damage to the counter input,
a PC board and instructions on how to put
it all together.! The board has spare IC
pads that can be used to add a prescaler to
increase the counter range and/or add a
multiplexer for measuring more than one
input. Both of these options are added to
the unit shown in the photograph.

There are advantages to converting the
evaluation kit rather than starting from
scratch. The counter can be built and tested
thoroughly before the computer interface
is added or any additionai features are in-
stalled. It is much casier to test the con-
nections to the computer when you know
what the counter reading shouid be. If you
choose to build from scratch, or want more
data on prescalers, contact Intersil for their
counter-applications note. The note has 12
pages of data and inciudes circuits for 40-
and §00-MHz counters using the
ICMT7226A.¢

The Interface

The modifications needed to interface
the counter with the computer should be
made after the kit is assembled and tested,
not before. All of the interface modifica-
tions are completely passive, so the counter
will perform normally with the interface
disconnected. Interconnection s ac-
complished using a 20-conductor ribbon
cable terminated at the counter board with
a plug and a wire-wrap header, which can
be seen in the upper-left-hand corner of the
photograph. The connector used for the
other cable end is dependent on individual
requirements. Connections to the counter
board are wire-wrapped on the header end,
and the loose ends are soldered to the ap-
propriate pins of the counter IC. Computer
port A is an input used to monitor the
enable lines of the eight-digit display. This

'Notes appear on page 33.
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Fig. 2 — Frequency counter program flow chart.

port tells the computer which digit is being
addressed. Port B is a four-bit BCD data
input used to pass the decimal value of the
digit to the computer, Port € is a
status/control port; one line monitors the
DATA VALID Or STORE line, and the other
line sets or clears the RESET line to initialize
the measuring sequence. Several lines of
port C are not required for the counter and
can be used to control the multiplexer to
select inputs to the counter.

if the computer used with the counter
has at least a three-port programmabie in-
terface adaptor (PIA), the wiring is direct
and no additional components are re-
guired. The input/output ports are con-
nected as shown in Table 1. If your com-

puter does not have a PLA, a suitable
parallel-port board will have to be built or
purchased. & PIA is useful for other
applications.

Software

Fig. 2 is a flow chart of the counter pro-
gram. A bare-bones listing for an 8080
system using an 8255A PIA IC isincluded
in Table 2 for referesice. Consult the tflow
chart for the programming of other
MCFOPTOCESSOrs.

A computer can control more functions
than those indicated in the flow chart. The
program resets the counter, fetches the
digit-enable data, waits in a loop until the
most-significant digit is acquired, and then
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takes the BCD data from the four-bit port.
Data is placed in memory, the digit counter
incremented; the computer waits for the
second digit, gets that data and continues
the process until all eight digits are in se-
quential memory locations, then exits to the
monitor. Once the data is in memory, some
routine is needed to output the frequency
to the screen or printer. Development of
this routine is left to you, as it will be
dependent on how the data is to be used.

A 100-MHz Front End

The 10-MHz counter is a simple unit,
and serves as a primer for those interested
in a good reporting frequency counter. This
counter is wefl within the construction
capabilities of amateurs who do a little
computer hardware dabbling, The addition
of an amplifier/prescaler/multiplexer is the
next step up in complexity. If you take care
in modifying the PC board to fit the parts
layout, a good 100-MHz counter can be
built using the same board. By adding a
9SH90 prescaler IC, the upper frequency
limit of the counter can be increased to 100
MHz. With the addition of the amplifier,
a sensitivity of approximately 200 mV from
5 to 100 MHz can be obtained. Finaily, a
multiplexer may be added, which will allow
the inclusion of seven additional TTL-level
input channels.

The prescaler circuit is one originally
described by Emerscon and elaborated on
by Kitchens.** If you want to keep the
counter board intact, or are concerned
about your prowess in adding the
amplifier/prescaier to the board, build the
circuits on another PC board. Artwork for
such a board is provided in the Kitchens
article. Thoroughly test the outboard
unit, then use one of the eight input chan-
nels as the prescaled input, or skip the
multiplexer addition and switch the pre-

Table 1
7226A/8255 Interconnections
7226A B255A

Port  Data Function  Pin Pin
PAD in digit 1 30 4
PA1 in digit 2 29 3
PA2 in digit 3 28 2
PAZ in digit 4 27 1
PA4 in digit 5 26 40
PAS  in digit 6 24 38
PABS in digit 7 23 38
PA7 in digit 8 22 a7
PBO in BCD 1 18 18
PBt in BCD 2 17 18
PB2 in BCD 4 6 20
PB3 in BCD 8 7 21
PB4-7 not used
PGCC  in Measure 3 14
in prog.
PC1  in Store 5] 15
PC2-3 not used
PC4  out Reset in 19 13
PC5  out Hold 39 12
PC8-7 nhot used
Table 2
8080 Program Listing
gPort bR oanpub- Higit enabla Di-ly
prert PE inputk- BCD data ‘dhikw usedd
prort koo - POy to O input whatuk
jrovt PLo= £04 ta utpuk rooabrol
lh,ji = 14 {am then ‘.ﬁa:: :ti:drmt
:1;; ;;r?lo;:"t::' ;_«,Q}\me 3 prwt  tntertsce chip
3e1th the atwaw configuraticn = v
Wi il R, sH $ukE LI PURIG AgB.C
wE A Loab HUDE WoRD
MYl L muH FLUAD BLEu] KRRty
3N A tlpmu rERORY FNTR
HY1 ALonH Al FEBRST WURD
auT  Fu SHEUET THE CIRMIER CHEp
Hur  B.1UH LhaHP RUN Wik
(L E) I 3L IR 1 REBET On CULMTER {HIP
H1AkT: i Fo :lh_ll"rJ'l' BTRTI‘IS
AN iR #1917 sTOEk
e} BYERT JLOOF UNTIL [V 18
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(50
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AT oFH iMASK GFF 4 |.5.8.
M MLA ISTORE DIEN
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ki

L1 is eight air-wound tums of no. 28 enameled wira,

scaler in and out with a mechanical switch.

Summary

Regardless of the number of additions
you make to the basic 10-MHz counter, do
them one at a time, testing each addition.
You'll get your counter running in much
less time than if you try to build it all at
once. So, plug in your soldering iron and
get closer to counting a few hertz!

Notes

‘Available from your local Intersil distributor or
Circuit Specialists Co., P.O. Box 3047, Scottsdale,
AZ 83257, The order desk number is 800-528-1417;
stack/price checks, 602-966-(764,

atersil, inc., 10710 N, Tantau Ave., Cupertino, CA
95014, Tel, 408-906-5004),

F. E. FEmerson, “Circuit Improvements for the
Advanced Frequency Scaler,” Ham Radlo, Oct.
1973, p. 30.

‘M. D. Kitchens, ““VHF Prescaler for Digital Frequency
Counters,” Ham Radio, Feb. 1976, p. 32. &)

Next Month in GST

Whether you swept the bands clean or
just satisfied your competitive urge by
iolning the fray for an hour or two,
you'll want to read the complete
November Sweepstakes report in May
QST. Elsewhere in the issue, you'll find

*a writeup on a spanking new
Amateur Radio satellite, and an
obituary for a now-dormant cne.

* a nifty 30-meter VFQ you can bulild
in a weekend

* a rundown for beginners on in-
ductors and transformers

* away for computer-literate Novice
examiners to produce exams quickly
and easily
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The Effect of Real Ground on
Antennas

Part 27 Patterns of
straight dipoles above
perfect ground are easily
found in antenna books.
In Part 1, we analyzed
straight dipoles above -
real ground. Now, we will -
study other dipole shapes. .

By James Rautio,* AJd3K

W

|n the real world, ground is not perfect
and dipoles are not straight. This mmonth,
let’s take a close look at several antennas
that are dipoles but are not straight. We
will analyze their performance over realistic
ground condifions. Annie, the antenna
analysis software described in part one of
this series, will help us do this.!

One kind of “‘crooked"” dipole we often
see is a dipole without a center support. I
encountered this situation last August
when, after eight months of working on the
computer program, | actually had tirme to
do some antenna work. Annie had told me
that my 80-meter dipole performed so
poorly hecause it was only 20 feet (0.07
wavelengths) above an average ground.?
The first thing I did was to cut the dipole
for 40 meters. This is a tricky way to double
the antenna height (in terms of
wavelength). Not satisited with that, I pur-
chased a few more 20-foot 2 % 4s and
raised the dipole to 40 feet. This placed the
dipole at 0.28 wavelength, and the per-
formance should be much better. With no
center support, however, the dipole sagged
about S feet, as shown in Fig. 1. Just how
much does this affect antenna
performance?

The Sagging Dipole
To analyze a sagging dipole, we need to

"Notes appear on page 36.
*4397 Luna Course, Liverpool, NY 13088
TPE% ;I_ of this series appearsd in February 1984
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introduce another antenna term:
monopole. Fig. 2A shows the usual dipole
antenna-current distribution. As shown in
Fig. 2B, a monopole is simply half of a

dipole. All by itself, a monopole is of little
use. But, put two of them together and you
have a dipole. Since we can position each
monopole any way we want, it’s a simple

0
AUPPORT

*‘W —————————————————— T
— :5 FT. — INSULATOR
@) \l

i)

TRANSMITTER
® H
©) PO~ oy _{}Emﬁm__
]

{D)

Fig. 1 — The sagging 40-meter dipole (A) is compared with a straight dipole (B), and two center-

supported dipoles shown at G and D.



matter to analyze a sagging dipole, as in
Fig., 2C.

I entered the information for a sagging
dipole into Annie and progressively raised
the center, keeping the ends at a fixed
height of 40 feet. The results are shown in
Fig. 3. This graph is called a broadside
theta cuf, This means that the pattern is
measured in a vertical plane, with zero
degrees directly overhead. Since the dipole
is perpendicular to the page, it is called a
broadside cut, As you might expect, the dif-
ferences amount to 1 or 2 dB as the center
is raised.

Fig. 4 shows the calculated field-strength
difference between a straight dipole and the
sagging one (curve A), and between center-
supported dipoles (5 ft and 10 ft at curves
B and C) and the sagging antenna. Curve
A shows that at angles close to the horizon,
a straight dipole has up to #4-dB advantage
over a sagging dipole. The exira 34 dB of
low-angle radiation is taken from radiation
near the zenith (90° above the horizon).
This is exactly what we want to do: take
power being radiated straight up and force
it into low-angle radiation, Raising the
center 5 feet above a straight dipole gives
us the antenna of Fig, 1C with up to 1.3
dB gain over a sagging dipole. This is
shown in Fig. 4, curve B. We can obtain
an improvement of 1.6 dB over a sagging
dipole by supporting the antenna center 10
feet above a straight dipele (Fig. 1D and
Fig. 4, curve C).

One or 2 dB really isn’t all that much,
but let’s look at its cost effectiveness, the
dollar-per-dB figure of merit. For about
$600, it is possible to buy 6 dB by using an
amplifier to go from 250 W to a kilowatt.
That’s $160/dB. Now, to raise the dipole
center, a2 TV-type push-up mast can be pur-
chased for about $50. That figures to about
$30/dB, a real bargain. In addition, if a
couple of decibels can be gained at a few
other places (for example, a lower-loss
transmission line}, it can really start to add
up. Even | or 2 dB can make a difference
in a contact that’s down in the noise,

One thing that is working to our advan-
tage in this situation is that the dipole is
about Y4 wavelength above ground and we
are pushing the center toward 4 wave-
length high. If the entire dipole were
Y2 wavelength high, there would be a null
toward the zenith, and the power pre-
viously being radiated straight up would be
pushed to lower angles. You can see this
trend in the curves of Fig. 4. The higher
the antenna center, the less power goes
straight up and more goes to lower angles.
This means that the curves of Fig. 4 will
be different for antennas at other heights.
For the above calculations, I used a fre-
quency of 7 MHz, a ground conductivity
of 5 mS/m and a dielectric constant of 15.

‘The Inverted V Problem

As we raise the center of a dipole while
keeping the ends at a constant height, we

(A}

™
(8}
i

Fig. 2 — A dipole antenna has a sinusoidal
current distrlbution, as shown at A. The
monopole, shown at B, is half of a dipole and
is not useful by itself, However, when two
monopeles are put together with the proper
arlentation, as shown at C, they allow analysis
of a large number of antennas.

Fig. 3 — Antenna-pattern plots for sume
40-meter dipoles. The solld line Is for the
sagging dipole of Fig. 1A. The dotted line
represents a straight dipole; the dot-dashed
ling is for the supportad dipole of Fig, 1C; and
the dashed line is for the supported dipole of
Fig. 1D, Add 6 dB to values shown.
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Fig. 4 — Graph showing the gain variation
between a sagging dipole and tha other anten-
nas of Fig. 1. Curve A Is the improvement at-
forded by a straight dipole ovar the sagging
ong. Gurve B is the improvement provided by
8 dipole with its center supported 5 feat above
the ends, and curve C Is the advantage ai-
forded by supporting the dipole center 10 feat
above the ends. The dipole ands ars 40 feet
high in each case.

Fig. 5 — Inverted V performance depends to a
high degrse on the apex angle. The solid lina
is with an apex angle of 120 the dotted line
is for an angle of 100°; and the dashed line is
for 90* . In each case, the ends of the in-
verted V are 40 H high, Add 6 dB to values
shown,
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Fig. 6 — The invertad V antenna current

can be broken Into horizontal and vertical
components, as shown. Bince the vertical
component of the current in one leg is in a
direction opposite to that of the ather lag, the
radiation associated with these currents tends
to cancel.

make an inverted V. Since raising the center
produces better performance, we might ex-
pect the inverted V to be a superb anten-
na. However, close inspection of Fig. 4 is
cause for concern. Note that raising the
dipole center from five feet above horizon-
tal (curve B) to 10 feet (curve C) produces
less than half the improvement of going
from a straight dipole (curve A) to 5 feet,
It is a disturbing trend.

In Fig. 5, we continue raising the center
of the dipole while keeping the ends at
40) fect. The plots are in terms of apex
angle, the angle formed by the two legs of
the dipole at its center. An inverted V often
has an apex angle of 90°. The dipoie of Fig.
1C has an apex angle of 164° and that of
Fig. 1D is 147°, Fig. 5 shows patterns of
dipoles with apex angles of 120°, 100° and
an=e,

We are keeping the ends of the dipole at
40 feet, so the closer the apex angle is to
90°, the higher the center of the dipole. But
something very strange is happening. Even
though the dipole center gets higher and
higher, the pattern gets poorer and poorer.
Because the current is at an angle to ground
{see the arrows in Fig. 6), the current has
both a horizontal and vertical component.
But the vertical components are in opposite
directions, and thus they cancel. This ef-
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fectively cancels half the power that would
otherwise be radiated. As the apex angle
gets smaller, more of the current is
cancelled, One would hope that because
most of the antenna is higher, the effect of
current cancellation would be counteracted.
And it is, to a certain point. For this par-
ticular antenna, an apex angle of 140° is
about optimum, given that the ends of the
dipole can be no higher than 40 feet. Of
course, if we could raise the whole anten-
na, hot just the center, we would have an
even befter situation. The dollar-per-dB
figure may increase, though. Apex angles
of less than 90 ° result in poor performance
{0° should give no radiation at all), and are
to be avoided if at all possible.

Since an inverted V with the ends near
the ground is a common antenna, a plot of
its performance is shown in Fig. 7. The
antenna has an apex angle of 90°, and the
center is 0.2 wavelength above average
ground.

As with the other plots, the outer edge
is the best a single dipole above a perfect
ground can possibly do. This inverted V is
7 dB down, even at its best. This means that
if you have a 100-W transmitter, the effec-
tive power 15 less than 25 W,

The V Beam

To improve the performance of an in-
verted v, a few elements may be set up as
a beam. Annie was used to place three
copies of the inverted V shown in Fig. 6 one
after the other with a spacing of ¥
wavelength. Bach element was fed with ¥4
of the total power. Power was fed to the
element at one end with no phase delay; the
power to the center element was delayed by
90° and the power to the other end element
was delaved by 180°.

The best response of this V beam (Fig. 8)
is about 3 dB better than a single V by
itself. For reference, a straight dipole, also
0.2 wavelength high, was plotted.

Fig. 9 shows the directivity of the V beam
{at 30° above the horizon). This figure
shows that if you have lots of signal to play
with and want some front-to-back ratio, a
¥ bheam would be worth investigating.
‘These results should be viewed with some
caution because the effect of coupling be-
tween the elements of the array (.c.,
mutual coupling) is not included.

The Flat Top

'The FCC, and our fellow hams, get upset
when an S8SB rig starts ‘““flat-topping.”
However, the flat-top antenna combines
most of the dipole’s advantages with some
of the ¥'s compactness. Fig. 10 shows a
sketch of this antenna. Recall that the V's
performance degrades because the vertical
components of the antenna current cancel.
Since most of the current is in the center
of the dipole, we can just make the center
section straight and let the ends drape
down. This still requires two supports, but
at least they no longer have to be a half
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Fig. ¥ — The antenna-pattern plot of an in-
verted V with an apex angle of 80°. The apex
is 0.2 » above average ground for this exam-
ple. Add 6 dB to values shown. .

Fig. § — The solid line Is the radiation from a
3.element V beam, and the dashed line s tor a
straight dipole. The center of each antenna is
0.2 » above average ground in this exampla.
Add 6 dB to values shown.

Fig. 9 — The directivity of the V beam pro-
vides a good front-to-back ratio. This pattern
shows the radiation 30* above the horizon.
Add 6 dB to values shown,
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Fig. 10 — The flat-top antenna Is a dipole with
drooping ends. The flattened portion is of
length L, and the remainder of the %2 s dipole
droops at some angle, 45° in this case.

wavelength apart. The ends can drape
down at any angle, but we will look at 45°.

Fig. 11 shows the patterns for L = 0.1,
0.2 and 0.3 wavelength where L is the

Fig. 11 = Antenna-pattern plots of three flat-
tap antennas, The solld line is for a 0.3-x por-
tion, the dotted line is for a 0.2-» fiat portion
and the dashed line is for a 0.1-» top. The
antenna centers ara 0.2-x high in each case.
Add 6 dB to values shown.

length of the flat top. The top of the anten-
na is 0.2 wavelength above an average
ground. Even a short (0.1-wavelength) flat
top portion produces a substantial im-
provement over an inverted V. When the
flat top portion is increased beyond 0.3
wavelength, the response is very nearly as
good as a dipole.

Situation: Hopeful

If you have an inverted V, the situation
is far from hopeless. You can increase the
apex angle in any number of ways. The flat
top can also provide a good compromise.
If you have a dipole, a tew more decibels
can be squeezed out if it’s possible to raise
the center slightly. And speaking of
squeezing a few decibels out of a dipole,
we’ll be checking out sloping dipoles in the
next part of this series.

Notes

‘Annie rans on the Apple® 11+ (language card
required) or Apple /e, with DOS 3.3 1t is
available for $49.95 plus $2 handling (New York
residents add sales tax). loclude full name and
call, Allernatively, you may send a description of
your antenna, and Annie will be used to analyze
it for a modest charge. Write for details. Sonnet
Sofiware, Dept. ), 4397 Luna Course, Liverpool,
NY 13088,

m o= [t % 0.3048. fEEl

Strays &'

MOVING, CHANGING CALL?

{71 When vou change your address or call
sign, be sure to notify the Circulation
Department at ARRL Hq. Enclose a recent
address [abel from a QST wrapper if at all
possible. Address your letter to Circulation
Department, ARRL, 225 Main St.,
Newington, CT 06111. Please allow six
weeks for the change to take effect. Once
we have the information, we’ll make sure
vour records are kept up-to-date so you'll
be sure to receive Q8T without interrup-
tion. If wou're writing to Ha. about
something else, please use a separate piece
of paper for each request.



» First Steps In Radio

Getting to Know Capacitors

I AM
CONDEN
AND T J

SeR
RN
VAPOR INTO LIQUID.

I AM A TRUE CAPACITOR
—=EVEN THOUGH FOLWS Mis-
TAKENLY CatL ME A CON-
PENSER MNOW®& THEN!

Part 4: Along with resistors, which we explored last time,
capacitors are an integral part of radio electronics. Don't bypass

this installment.

By Doug DeMaw,* W1FB

What purpose do capacitors serve? We
could compile a long list of functions if
time and page space permitted. But, for this
discussion we will examine their most com-
mon applications. You may have heard
people refer to them as “‘condensers.™ That
misnomer has been popular since the begin-
ning of radio, bt it does not describe the
function of a capacitor. A retort in a
chemistry lab is a condenser, since it con-
verts vapor to liquid, but a capacitor can’t
function that way. Rather, it stores dc
energy, but permits the passage of ac
energy. In other words, the device has a
capacity for storing energy, the magnitude
of which is expressed in farads (F),
microfarads (uF) or picofarads (pF).
Capacitors are rated in some parts of the
world in nanofarads (nF) as well. A
capacitor is a component that consists of
two electrodes separated by a dielectric (an
insulator), such as air, or some solid
material.

The dielectric material of a capacitor is
the insulating medium between the elec-
trodes, or plates. Generally, it is air for
variable capacitors (sometimes called

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

tuning, trimmer or padder capacitors). The
insulation in fixed-value capacitors may
consist of treated paper, mica, glass,
polyethylene, polystyrene, Mylar or a host
of other substances. Some variable
capacitors (movable plates) have a solid
dieleciric between the plates. Smaller
trimmer or padder capacitors have thin
sheets of mica between their plates.

Each type of insulation has a different
characteristic (factor) with regard to the
voltage it can accommodate for a given
thickness before breakdown (puncture).
The dielectric factor (¢) also determines the
amount of capacitance for a specified plate
spacing and area. Dry air and helium are
considered to be the best dielectrics for
capacitors that must be used in high-voltage
circuits.

Some Names and General Descriptions

Simply, we can think of a capacitor as
a device that permits the flow of ac energy,
but blocks the passage of dc energy. A basic
capacitor is illustrated in Fig. 1A. The more
plates we add, the greater the effective
capacitance for a given plate spacing (Fig.
1B). The greater the plate spacing, on the
other hand, the lower the capacitance and
the higher the safe voltage rating. In the
case of air-dielectric and other capacitors,

an arc occurs between the plates when the
voltage is too high for the insulation.
We will hear about and frequently use
what is known as a ““paper,” or **tubular’’
capacitor. This type consists of many layers
of treated paper or other insulating

LOW CAPACITANCE

BATTERY

Al

INCREASED GAPACITANCE

Fig. 1 — Example of a simple capacitor (A)
that has two electrodes, or plates. A multi-

plate capacitor is shown at B. It has greater
capacitance than the example at A,
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Fig. 2 - Various fixed-value capacitors ara seen in this photograph.

material, rolled into a cylinder, The surface
of the insulation has a metallic electrode
affixed to it. Two such electrodes are used
in parallel, and each is insulated from the
other. A wire lead is connected to one efec-
trode, and another such lead is attached to
the remaining electrode. If the capacitor is
a polarized type, one terminal is marked
with a minus sign (—) and the other has
a plus sign ( + ). Some of these capacitors,
when polarized, lack the plus and minus
signs. Instead, there is 2 black band around
one end of the capacitor to indicate the
negative terminal. By rolling the electrodes
and insulation into a tight cylinder it is
possible to obtain large amounts of
capacitance in a small package. This is not
practical for variable capacitors,

You will hear also about *‘oil-filled”’
capacitors. These are designed for high
capacitance and high voltage. The plates
are insulated by an oil that has a high
diefectric factor. We will find these units
mainly in high-voltage power supplies.

The highest capacitance ratings can be
found in what many people zall
““computer-grade’” capacitors. These are
large cylindrical units that contain a solid
dielectric. They are encased in an aluminum
gylinder. it is not unusual to find them. with
ratings of 50,000 gF or greater, and with
de-voltage ratings as high as 450,

Another type of high-capacitance device
is the ‘*‘tantaium’’ capacitor. These
miniature low-voltage devices are ideal for
use in printed-circuit-board assemblies
because of thelr smalil size. They are con-
sidered to be high quality units, and have
ratings well into the high-microfarad
region.

Still another capacitor is the “‘vacuurm’’
type. These units have the air evacuated
from them at the time of assembly. They
are built into glass containers with metal
end caps. Because of this lack of true
dielectric material (a vacuum), they can ac-
commodate tremendous voltage levels with-
out breaking down. They are expensive and
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large, but many amateurs use them in
special circuits, Vacuum variable capacitors
are also available as replacements for air
variable capacitors.

The most common of the fixed-value
capacitors is the ‘*disc ceramic.” They are
disc-shaped and have two wire leads com-
ing from them, Most of these capacitors
ook like pieces of guin that someone has
stepped on. Ceramic is used for the in-
sulating medium. They are small and
especially convenient for use on etched-
circuit boards. Values as great as 0.1 uF are
common, and voltage ratings as high as
1000 or greater are avaitable for the lower-
capacitance units.

Another common capacitor is the
““mica” iype, named for its dielectric
material. The plates of the one variety are
coated with silver, hence the name ““silver
mica,”” These are considered to be high
quality components with reasonably good
tolerance in terms of the marked values,
They are often preferred to disc-ceramic
capacitors when values less than, say, 2000
pF are needed in circuits that must be stable
(such as in oscillators and filters for radio
frequencies). They are not affected by heat
as much as some other kinds of low-

Fig. 3 — Examples of variable capacltors.

capacitance units. The effects of heat can
be seen in a gradual change in capacitance
value. Cold temperatures have a similar ef-
fect, but in an opposite direction with
respect t0 net capacitance at a given instant.
Some ceramic capacitors are specially
manufactured to serve as “‘compensating’
capacitors for various conditions of heat
or cold. They are rated with particular
“temperature coetficients.”

You will use many capacitors that are
called **electrolytics.”” These are designed
for high values of capacitance (as are
computer-grade and tantalum capacitors),
and they have polarity marks on them,
Electrolytic capacitors are used in power
supplies (for ripple filtering) and in audio
circuits as coupling and bypassing units.

Fig. 2 shows a collection of fixed-value
capacitors. Variable capacitors appear in
Fig. 3. To summarize this section of our
lesson, we should remember that the farad
(F) is the basic unit of capacitance, The pF
is 10%F; the nanofarad is 10-9F; the
picofarad is 10-12F. Learning these rela-
tionships will help us to perform pertinent
mathematical exercises when we become
proficient enough to start designing our
own circuits.

Selecting and Using Capacitors

Some of you may have concluded after
looking at schematic diagrams in ST that
following or building a circuit is next to im-
possible. Not so! You need not fear the use
of capdcitors or resistors. Many beginners
to electronics think they must use the exact
item called for in the parts list; this is
seldom a requirement. [t is important,
however, to know which types of capacitors
are best for a certain kind of circuit. Table
1 provides a useful generalization con-
cerning capacitors and the kinds of applica-
tions they are best suited for.

The value specified is not critical in many
circuits. The notable exception is seen when
a capacitor is part of a frequency-
determining circuit (such as tuned circuits



Table 1

Common Capacitor Types and Applications

Application Capacitor Type
Radio-frequancy Disc ceramic, stlver mica,
Girguits tubular ceramic, polystyrene

Frequency Range

50 kHz through
VHF (see text).

and air or ceramic variables.
Mica trimmars and tefion trimmers

are also suitable,
UHF and microwave
cireuits

Ceramic chlp capacitors. Glass
piston trimmers and some small

150 through 1286 MHz,
generally,

air-dielectric trimmers. Air disc
variables are also used,

Audio and very-low-
frequency (VLF) circuits
ahove.
Powaer supplies and
voltage regulators
paper.
Tuned circuits at radlo
frequencies

Tantalum, alectrolytic, tubular,
Mylar, oil-filled and all of the

Tantalum, oil filled, computer
grade, electrolytic and tubular

Air variables, mica trimmers,
ceramic trimmers, glass piston

10 kHz through 500
kHz, generally.

25 Hz through 3 kHz,

50 kHz through VHF
and higher.

trimmers and tuning dlodes.

in transmitters and recgivers), or when they
are used in what is known as a *“timing cir-
cuit.”” The voltage rating is always impor-
tant, though. If a specific voltage rating is
listed, it’s alright to use a unit with a kigher
voltage rating; but don’t install a capacitor
that has a lower voltage rating.

In circuits where capacitors are used for
bypassing or coupling between stages, we
can usually get by with values other than
those specified. For example, if a transistor
emitter is bypassed to ground with a 10-¢F,
6-V capacitor, we can safely use, say, a
15-uF, 25-V unit, if that’s all we have on
hand. Similarly, if a transmitter circuit cails
for a 100-pF ceramic coupling capacitor,
we may substitute a 150-pF silver-mica unit
without a significant change in perfor-
mance. Or, if we happen to have only a
68-pF part on hand, we might use it as a
substitute.

Depending on how they are constructed,
some capacitors have an unwanted
characteristic known as ‘‘stray induc-
tance.’” What we are seeking in a capacitor
is pure capacitance. We do not want the
elements of resistance and inductance to be
present, for they affect the quality of the
capacitor -— especially at the higher fre-
quencies. Unfortunately, all capacitors
have resistance and inductance associated
with them. Some styles are much worse
than others; therefore, we should always
select the units we use in accordance with
Table 1. This will help t0 minimize the ef-
fects of the resistance and inductance that
is present.

A component 1 did not mention earlier
is called a *“chip capacitor.” These specially
manufactured small parts have no wire
leads to cause unwanted inductance. They
are square or rectangular in shape and have
silver-plated electrodes. The dielectric is
ceramic. You can actually solder a chip
capacitor directly to the copper elements of
a circuit board. This keeps the connecting
feads of the circuit very short. Chip
capacitors are used mainly at very-high fre-
quenctes (VHF) and above, Conventional

fixed-value capacitors will not function as
true capacitors in some VHF circuits, The
main problem associated with chip
capacitors is high cost and limited
availability for ham use. As an example of
what we are discussing here, a silver-mica
capacitor may have a marked value of 56
pF. At 3.5 MHz it will fuaction in accor-
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Fig. 4 — Capacitors in series are shown at A.
The example at B shows capacitors in a
paraliel arrangement (ses text).

dance with that marking, since stray
resistance and inductance will be too small
to be significant at that low a frequency.
But, at 146 MHz (VHF), it might appear
as a 220-pF capacitor because of the com-
bined effects of stray resistance and induc-
tance. To minimize these effects, the leads
of all capacitors used in a radio-frequency
circuit should be cut as short as possible,
still allowing ample lead length for solder-
ing. In audio and power-supply circuits,
this is not a requirement.

Combinations of Capacitors

When we use capacitors in series or in
parallel, we get the opposite effect than is
experienced with similar configurations of
resistors (Fig. 4). That is, the net value of
capacitance for two capacitors hooked in
parallel is the capacitance of one plus that
of the other. Conversely, when we use them
in a series hookup, we end up with slightly
less capacitance than the marked value of
the smallest one. The voltage rating of
parallel-connected capacitors is that of the
unit having the fowest voltage rating,
Series-connected capacitors divide the ap-
plied voltage according to the magnitude
of their capacitance. The voltage across
each capacitor is proportional to the total
capacitance divided by that of the in-
dividual capacitor. [t is best to use
capacitors of the same voltage rating to
avoid problems. We will often find equaliz-
ing resistors connected across the various
capacitors in a series combination. This
helps to ensure an equal division of
operating voltage across each unit.

Capacitors in an Actual Circuit

Fig. 5 shows a typical two-transistor cir-
cuit for use as an audio amplifier. Ex-
amples of bypass and coupling (blocking)
capacitors are given. Cl, C2 and C7 are
coupling capacitors. Audio energy is able
to pass through them, but dc voltage is
blocked by the capacitors. This is just like
a gate for the audio (ac) voltage, but it
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Fig. B — llustration of a simple audic-amplifier circuit that uses coupling and bypass
capacitors, Their functions are discussed in the text.
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becomes a ““brick wall” for the dc voltage.,
The ac voltage must pass through that
branch of the ¢ircuit in order for us to have
the benefits of audio amplification. But, if
de were permitted to pass through the same
branch of our circuit, too much voltage
would appear in the wrong places. The
transistors could burn out, or amplification
would not occur.

C3, 4, €5, €6 and CR&, on the other
hand, are bypass capacitors. We want the
ac voltage to be directed to ground at these
points. So, the capacitors permit this to
happen while preventing dc¢ voltage from
going to ground. In other words, we are
bhypassing unwanted ac (audio) energy away
from the circuit elements to which the
capacitors are attached.

You will notice that 3, C4, C8, C6 and
C38 have the polarity { + ) indicated. Always
be sure to hook the + sign to the plus-
voltage Hne. The negative ends of those
capacitors must go to ground. Otherwise,
they could become hot, or even explode!
I have had a few electrolytic and tantalum
capacitors blow apart because | hooked
them up backward. The sound is not unlike
that of a gun going off! Use caution.

The polarized capacitors of Fig. § can be
of the electrolytic, tantalum or computer-
grade types with respect to satisfactory per-
formance. The electrotytic units, preferred
by most hams, will cost the least.

Still Another Type of Capacitor

A number of semiconductor diodes are
available for use as ““electronic capacitors.”
Such a device is shown in Fig. 6, as D1,
which is the designator for a diode. In this
circuit, the diode functions as a variable
capacitor to change the frequency of the
tuned circuit that includes L1 and C1. As
the operating voltage (dc) is varied at the
diode terminal by means of R1, the inter-
nal capacitance of the diode changes. R1
would therefore become our panel-
mounted tuning control. We could use it
with a dial that showed the frequency ver-
sus the setting of R1. This type of tuning
element has a number of trade names con-
nected with it, such as Varicap® and
Epicap®. It is known also as a varactor
diode, Many FM and TV sets use these
diodes for tuning in the stations.

‘What Have We Learned?

Although we have only covered the
basics of capacitors, we have discovered
that they are a ““must’’ in most electronics
circuits. They can be used for many pur-
poses, and they come in many shapes, sizes,
ratings and types. Their greatest use is for
bypassing (filtering) and coupling in radio
circuits.

We can summarize additionally by re-
calling that each capacitor has a particular
maximum voltage rating that we must pay
close attention to. We need aiso to observe
the polarity marked on some types. Most
small capacitors are not polarized, which
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it is not mandatory that we use the exact
capacitor called for in & construction proj-
ect. For the most part, we can use a value
that is reasonably close to the indicated
one, and no problems should be
experienced. We can also substitute some
kinds of capacitors for others when the
need arises, consistent with the data in
Table 1.

We may obtain specific values of
capacitance by using two or more
capacitors in series or parallel. This is
handy when we do not have a particular

value available for a project. A happy
amateur is usually one who is an inveterate
experimenter. Parts substitution is part of
the game. If your circuit calls for a 100-pF
variable capacitor, don't be afraid to use
a 130-pF unit. [t will simply extend the
effective tuning range of the circuit. Using
more, rather than less, is a good rule of
thumb, for too little capacitance in a
variable unit will restrict the tuning range.
Many hams pull the plates (vanes) from a
too-large variable capacitor until the
maximum-capacitance value is close to
the prescribed one. {'ve done it many
times. N



Artificial Radio Aurora:
The Sequel

Based on previous experiments, the authors deduced, contacts
should be possible via the RF energy produced from the massive
competition to work the Space Shuttle Columbia. Despite early
setbacks, their results exceeded their wildest expectations.

By Richard R. Farman,* K2QR, Donald A. Reschke,** WA2SZY and William A. Farman,*** WB9QBU

For many years now, radio amateurs
have enjoyed working aurora on the
i44-MHz band. Lately, however, there
have not been as many openings as VHF
DXers would like. Even the hypothesis of
increased aurora after the peak of the
sunspot cycle has not come true.' WA28ZY
and 1 were convinced that artificiatly in-
duced aurora would provide the long-
sought band openings,*® but how could
we genecrate enough RF to heat the
ionosphere?

The announcement of WSLFL’s opera-
tion aboard the Columbia, STS-9, brought
the obvious answer: We didn’t have to
generate the RF! Tens of thousands of
amateurs would be transmitting simul-
taneously with a relatively high angle of
radiation. Could we take advantage of this
once-in-a-fifetime barrage of RF? Using
preliminary STS-9 orbital data,* we used
an B080A $-100 computer and a modified
OSCARLOCATOR to generate pre-
liminary ground tracks. Amateur popula-
tion data by states showed us where most
of the RF might come from and, hence,
which way to point our antennas.® (This
derivation is left as an interesting exercise
for the reader, Hint: The answer is noz
north!}). :

WA2SZY and K2QR are only 8 miles
apart; we needed another station to make
this idea work. WB9QBU, in Illinois, 600
air miles from Upstate New York, was the
logical choice for the western end of the ex-
periment. A short felephone call was all it
took and Bill enthusiastically joined the
feam.

Our plan was to transmit CW on 144.040
MHz using meteor-scatter type sequencing
with WBSQBU (8877, one 12-element Yagi)
transmitting during the first half of each

*210 Glenbrook Ct., Endicott, NY 13760
**Star Rte. t, Box 252, Owego, NY 13827
***836 Valley Park Dr., Libertyville, TL 60048
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Fig. 1 — As this plot of signal strength (in
decibels ahove noise) for varlous $75-8 orbits
shiows, the best success came during orbit
nurnber 96A, After the authors got the hang of
artificial aurora aperation, signal levels be-
tween K2QR and WA2SZY in Upstate New
York and WBIQBU in. Hllinois improved
markedly.

odd minute; WA2SZY (4CX250, 2 x 12
element Yagi) would take the second half,
K2QR {two 4CX250, 4 x i3-¢lement az-el)
would monitor, use elevation to maximize
any returns, and transmit only after coor-
dinating with WA2SZY via a 6-meter AM
link. (We expected the broader beamwidth
antennas would give us the advantage of
illuminating more sky.) After much discus-
sion, we decided to make our transmissions
coincide with everyone else’s and ignore
any time lag associated with the ionospheric
heating process. Things would be busy
enough without having to worry about
when to transmit.

At Last: Our Three-Way is Achieved

Our first attempt, during orbit 49A, was
disappointing. All stations were operating,
but a ctucial error when converting from
MET (mission elapsed time) to UTC had
us transmitting when Cofumbia was over

the Indian Ocean. Our next opportunity
was orbit 96A, and our success was beyond
our wildest dreams, Signals between Don,
WA2SZY, and Bill, WBOQBU, were weak
at 1331Z, but built up steadily to R5,84 as
Columbig and W5LFL moved within range
of more and more amateurs who then
joined the fray. The initial contact com-
pleted, K2QR called WBSQBU, whose
signals peaked 19.83 dB above the noise.
The three-way contact continued until LOS
(loss of signal) reduced the onslaught of RF
to below the ionization minimum.

Our activity continued throughout the
STS-9 mission. Using off-work hours,
judiciously chosen vacation days and the
death of a great-grandmother, we managed
to operate during 16 orbital passes. Even
though WSLFL could not be on during all
announced operating times (per WA3INAN
and WI1AW), we could still commupnicate
because amateurs on the ground were still
operating! Artificial-aurcra-reflected
signals between Hlinois and New York
averaged 8.6 dB befow those orbits when
Dr. Garriott was heard operating, however.

This raises an interesting possibility. An
operational ham station does not have to

be on board the Shuttle — all that is re-

quired is the rumor of space operation! We
are looking forward to future STS amateurs
in-space operations, and challenge others:
to form teams and duplicate our ex-
periments. Having found operation at VHF
$0 easy, we will continue our experiments
using Guanplexers at 10 GHz during the
next opportunity.

Notes

'M. L. Skolnik, Infroduction to Radar Svstems
(New York: McGraw-Hill, 1982).

*¥. R, Frank, “Scattering Characteristics of Artificial
Radio Aurora,”” Ham Radio, Nov. 1974, pp. 18-24.

*¥. R, Frank, R. B, Fenwick and Q. G. Villard Je.,
“Communication at YHF via Artificial Radio
Aurora,” QST, Nov. 1974, pp. 27-31, 34,

‘B, Glasstneyer, P. R. O'Dell and R, Neal, “Space
Shuttle Cofumbia Calling All Radio Amateurs,”
(ST, Aug. 1983, pp. S0-51,

*Radio Amateur Caltbaok, Vol. 58, No. 1, p, 10,05% |

April 1984 41



Aints and Kinks

SAFE AC-POWER WIRIN(G
PRACTICES

I A serious ac-power wiring error appeared in
the January [984 QST article, *‘Getting into
Amateur Radio Electronics.”” 1 am taking this
opportunity to go over some important safety
rules, and also to clarify QST style with regard
to ac wiring. Some of our style for schematic

diagrams has been revised as a result of the error, -

Of primary concern are the pictorial and
schematic diagrams of Fig. 2 on page 23 of the
January article, Wired as shown, that power
supply could be a killer! The ac-mains neutral
wire should never be switched while the 117-V
hot wire remains connected to the circuit, If
transformer T1 had a defect that allowed the
primary winding to contact the frame or chassis,
the entire chassis would become hot (it would
he at a potential of 117-V with respect to
ground). The unsuspecting operator who
touched a grounded object and the chassis could
be electrocuted, even though the power supply
was switched off,

A less disastrous scenario would develop if the
power-supply chassis was properly grounded
through the third wire of the ac power system.
In that case, the defective transformer would
cause the fuse to blow, disabling the supply.

The July 1981 issue of Ham Radio reported
a similar situation.' Because his house wiring did
not include the third wire safety ground, this ham
wired an outlet box using grounded outlets and
a two-wire power cord for use with his grounded
equipment. A shorted transformer in his
amplifier burned out even though the power
switch on his outlet box was off, In this case,
the switch turned out to be in the neutral wire
when the plug was inserted one way, and in the
hot wire if the plug was reversed. Since the
amplifier had an RF-ground connection, the cir-
cuit was completed without the switched neutral
wire. A fire could easily resuit from such a
situation.

Fig. ! shows the proper way to wire the power
supply shown in the January article. The switch
shouid always be in the hot [ead, in series with
the fuse and the transformer primary, but placed
between the two, This will ensure that the supply
is fused propetiy, und that no safety hazard is
present. Standard wiring practice requires that
the neutral line be uninterrupted back to the
point of supply, which in this case would be the
home distribution box.

The only time it is permissible to place a switch
or circuit breaker in the neutral line is if it is
mechanically connected to a switch or breaker
in the hot wire. Fuses in both lines would not
be acceptable because the neutral fuse could open
first, leaving the entire ¢ircuit connected to the
hot line. A primary function of the fuse or ¢ir-
cuit breaker is. to disconnect all parts of the
circuit in the event a fault (overload or short
¢ircuit) oeccurs.

If your shack does not have properly wired

‘Thaaigam Notebook, Ham Radio, July 1981,
p. 63,
*Asgsistant Technical Editor
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Fig. 1 — A corrected Fig. 2 for the January 1884 QST article, “Getting into Amateur Radio Elec-
tronics.” A plctorial diagram of a dc power supply that is operated from a standard wall outlet
(117-\ ac) is shown at A. D1 changes the ac voltage to pulsating de voltage, and capacitor C1
removes the small amount of ripple that remains after rectification. The same circuit is shown in

schematic diagram form at B.
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Fig. 2 — Bchematic dlagram of an adapter
box, to allow the use of three-wire grounded
equipment with old two-wire house wiring. 1f
your receptacles will not accept a two-
conductor polarized plug, da not include the
fuse. Be certain the house wiring is fused
properly, and do not overload the circuit! The
ground pin on the receptacles must be con-
nected to a good external ground.

grounded outlets, the best thing to do would be
to hire a qualified.electrician to install some for
you.? But if vou must use an outlet box as
described earlier, then a double-pole switch
would provide about the safest wiring, A
polarized two-conductor piug could be used, in
which case a fuse or circuit breaker could be
added in the hot lead. Fig. 2 shows a wiring
diagram. One way to check your external ground
connection is to carefufly measure the voltage
between the hot and neutral wires and then

*Hints and Kinks, Q8T, June 1882, p. 45.
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Fig. 3 — QST style tor various ac power can-
nectors. Note that all devicas are shown as
viewed from the back, or wiring side.

measure the voltage between the hot wire and
the ground wire. The voltages should be exactly
the same.

Fig. 3 shows the schematic symbols used in
QST and other League publications for ac-power
wiring. Mote that the wider blade or slot on the
117-V connectors goes to the neutral, or white,
wire and the narrower one goes to the hot, or
black, wire. The CEE-22 male chassis-mount
connector does not have a wider blade, so0 if you
use these connectors in your next project be sure



Table 1

Effects of Electric Current Through
the Body of an Average Person

Current

{1 Second Contact) Effect

1 mA Just perceptible.

5 mA Maximum harmless
current.

10-20 mA tower limit for sus-
tained muscular
contractions.

50 mA Pain, possible
fainting, “Can't let
go"” current,

100-300 mA Normal heart
rhythm disrupted.
Electrocution if
sustained current.

8 A Sustained heart

contraction. Burns
If current density
Is high.

the connections are correct! As drawn in OST,

all of these devices are shown as viewed from
the wiring side, just as we would show a tube
socket. If you look at some previous drawings
in OST, you will notice that the positions of the
hot and neutral terminals on the female con-
nector have been reversed. This is because of our
style change, to show the device from the wiring
side,

Another change in style that you may notice
on schematic diagrams is to show the pole piece
on switches coming from the circuit side of the
wiring, instead of from the power side. While
this may not be important when a sealed switch
mechanism is used, it is important in circuits that
may use a knife-switch type device, Even battery-
powered equipment can be lethal if allowed to
force enough current through your body, The
danger of contacting a hot switch blade can be
eliminated hy always connecting the blade to the
circuit side of your project. Many hams use a
knife-switch/fuse box in their shack to control
ac power to the equipment. If your shack has
such a device, be sure that the knife blades are
on the station side of the circuit rather than on
the power side.

Amateurs should be famifiar with safe ac-
power wiring procedures as outlined in the Na-
tional Electrical Cade.® Sooner or later, we will
all be faced with the task of wiring some device
for connection to the ac-power system.
Remember: Safety first! A relatively small car-
rent flowing through your chest cavity can kill.
Table 1 sumumarizes the effects of various
amounts of electric current on an average
person.”

When installing ac receptacles, the terminals
of most devices are clearly marked as to where
the white and black wires should be connected,
The white wire goes to the silver-colored screw
and the black wire goes to the brass screw, The
terminal for the third wire safety ground usually
has a green screw. This conntection should not
he omitted! I prefer to mount receptacles with
the ground pin upward. The rationale for this
is that if a metallic object were to fall across a
partially inserted plug, the worst that could
happen would be a momentary short circuit as

*Natfonat Electrical Code (Quincy, MA: National
Fire Protection Assoclation).

‘8. Wolf, Guide fo Electronic Measuremants
and Laboratory Practice (Englewood Cliffs,
NJ: Prentice-Hall, 1973), p. 52.

1 mH
RED (=

PHONE LINE S 470 pF ATCpF
GHEEN () . f7YrY L -

RED

470 pF TELEPHONE SET
1 mH
GREEN

Fig. 4 -~ Schematic diagram of a filter used by WABBSJ to cure a telephene interference

problem,

the object slides off. If the ground pin is down,
then an object could fall across the hot and
neutral blades and stay there, producing a pro-
longed short-circuit condition.

After reading the copy for this article, Paul
Pagel, NIFB, mentioned that he recently bought
anew rig. The power supply came equipped with
a CEE-22 male plug on the chassis, and a two-
conductor power cord! He prompily purchased
the proper three-conductor power cord for his
rig. A quick look at the schematic diagrams of
the power supplies from several amateur equip-
ment manufacturers revealed that even those that
supply a three-conductor cord often place the
fuse in one lead and the power switch in the
other! I would suggest that vou check the
schematic diagram and wiring in your rig.

I hope that by reading and following the
sugpestions presented here you will be able to
safely wire your next power supply or other ac-
operated project. In fact, perhaps a few readers
will even be prompted to go back and rewire
some past projects. If 5o, you could avert a
potential disaster. — Larry Wolfzong, WA3VIL,
ARRL Hg.

TELEPHONE RFI CURE

L1 1 was experiencing telephone interference to
the three phones in my house. I believed the in-
terference to be caused by the telephone wires
that run loosely around my attic, with no
shielding. 1 contacted the phone company about
the problem, and they installed an RF]I filter be-
tween the house wiring and the outside line. This
did not cure the problem, so { tried the sugges-
tions presented in the 1983 Radio Amateur’s
Handbook. Again, the problem was still there.

Mext, [ made three filters, as shown in
Fig. 4. Each filter takes four 1-mH chokes and
three 470-pF capacitors. One filter is placed in-
side each telephone, and wired in series with the
red and green leads from the wall jack. These
filters have an attenuation of 85 dB or more at
14 MHz. This has cured my problem completely,
Without the filters, I had interference when using
my Kenwood TS-930 running 100 W. With the
filters installed, there is no interference, even
when I use my 1000-W amplifier. — Mikio
Maruya, WASBSJ, Fountain Valley, California

HAND-HELD RADIO
OPERATING TiP

O If vou use your 2-meter hand-held rig often
on an outside antenna and are bothered with the
changing of antennas, try this: Hook a
homemade quarter-wave antenna to the outside
antenna and set it near where you use your hand-
held rig, To taik, just hold the rubber duck
antenna 6 to 8 inches from the gquarter-wave
antenna. You'll be pleased with the results, and
it saves lots of wear and tear on the hand-held-
radio antenna fitting. — Robert H. VerSieeg,
W7AZ, Richland, Washingion

RECE]IVING RTTY PICTURES
BY COMPUTER

{J1 While working on a computer program one*
evening, 1 found a new way to print RTTY pic-
tures with my computer system. Previously,
when 1 tried to copy such pictures with my
printer, there would be spaces between each
printed line, and only one character size could
be printed. This new method provides a more
condensed, higher resolution picture.

My RTTY station consists of a Yaesu FT-221R
transceiver, a Flesher modem, an Apple® 11+
computer and an NEC-8023A dot-matrix printer.
Basically, I use software commands to place the
printer into the condensed-print mode and to set
the programmable line spacing to increment the
line feed 15/144 inch at a time. This allows a pic-
ture that is 70 characters wide to fit into a d-inch
space. There is essentially no space between lines,
50 a line feed character will place the next row
of characters directly under the previous one,
with no white space. The quality of these pic-
tures is superb, They are almost suitabls for
framing. Fig. 5 is an example of a picture [
received.
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Fig. 6 = RTTY picture received by KBIGR
using a condensed-print mode on his com-
puter and printer.
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Table 2

Computer Printer Control Program

Pl PrEL

P2 REM LINE W03 SETS CONDENSED CHARACTER
A3 PRINT CTIRSL2T) 00 5 PRINT CHREL24);

B4 REM LINKE @05 SeTS LINE SPACING TG 15/744
APH PHINT CHRE (27157 T"in 1873

Ade KEM TEST FOR CONDRNSATION ANG LINE FEED
#A7 O N = L T 5

098 PRINT wTRST®

B NEXT N

$19 END

I use the Kantropics ‘“Hamsoft” program.
Table 2 is a listing of the BASIC program that
I use o set up my printer. Many other printers
have capabilities similar to mine. You may have
to change some of the control commands in the
program, however. Check vour manual. The
printer-control program must be loaded prior to
loading the RTTY program, The printer com-
mands will remain in effect until you change
them again, or until you turn off power to the
printer. To go back to the standard print mode,
simply turn the printer off and back on again.
— Gerald Lipski, KBYGR, Hammond, Indiana

COMPUTERIZED ATY

Il Many amateurs may have thought about
trying ATV, but are reluctant to make the large
initial investment. Some have thought about the
limited number of scenes or pictures they could
transmit, and decided it wouldn’t be worth the
effort, 1 would like to sugpest 2 more versatile
system that invites experimenting with graphics
and is quite inexpensive.

With the advent of the personal computer,
much of the expense and complication have
disappeared. There are a wide variety of in-
expensive computers on the market. 1 chose a
Timex/Sinclair computer because of the low
price. The alphanumerics and graphics
capabilities of these machines offer an endless
repertoire of material to transmit,

All that is needed to adapt the computer to
an ATV modulator and exciter is to tap the input
signal to the computer’s RF modulator. This
signal can then be directed fo the ATV
modulator. One way to accomplish this is to use
flea clips and a length of coaxial cable, as shown
in Fig. 6. On the Timex/Sinclair computer, the
lead closest to_the case is the video input to the
modulator. T would advise you to tack-solder a
wire to the video lead, extending the wire through
the case for attachment of a flea clip.

A better way to obtain the video signal might
be to remove the modulator and substifute a
bracket and appropriate coaxial fitting through
the hole originally used for the RF jack. This
would eliminate the RF1 caused by this type of
modulator, but would also necessitate a video
monitor or modified TV set 50 you could view
the picture being generated by your computer.
Fig. 7 illustrates the ¢connections.

Writing to the screen and transmitting the text
or picture can be as simple as turning on the com-
puter and typing. This is limited to simple short
text or a calculator format. Fortunately, there
are simple programs that can be typed in, loaded
from cassette or plugged in as a detachable ROM
pack. These programs range from simple
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Fig. 6 — Side view of a Timex/Sinclair com-
puter, with the video lead to the RF modulator
shown. The video signal can be fed to a
modulator for ATV, and the RF output can still
be used for a TV display in yvour shack.

graphics or sketch-pad systems to full word
processors, - John Shelley, WAIIAO, North
Granby, Connecticut

DIREGT (
VIPED

ENTRY

MONITOR
[&]

MODIFIED TV
VIDEY

ouT

COMPUTER

TV
-] MODULATOR/ |
TRANSMITTER

Fig. 7 — if the RF modulator is taken out of
the computer, the video signal can be fed
through a coaxial T {itting o & video monitor
and the ATV modulator and transmitter. EEFD

New Products

RISHOP GRAPHICS, INC.
PC MATERIALS

I1 Many readers may already be aware of the
Bishop Graphics product line. As a professional
or hobbyist, if you build or repair equipment that
uses PC boards, you should have a copy of their
Printed Circuit Drafting Technical Manual and
Catalog. (Good news — it’s free!) In addition
to describing their extensive product line, this
catalog contains a wealth of information for PC-
board designers. There are tables to aid you in
selecting class-designation letters for electrical
and electronic parts and graphic symbols for
schematic diagrams. Amply illustrated pages lead
vou from initial PC-board design to the finished
product. Artwork development is covered in
detail; use of the grid system in laying out pat-
terns, pattern scale, board size and number of
layers: the ‘*‘whys'” of conductor width
and spacing, component terminal areas (pads)
and terminal holes, ground planes. component
mounting, design techniques, drafting methods
and much more.

In addition to the PC materials with which
most of us are already familiar, Bishop Graphics
offers some items that may be of particuiar in-
terest to radio amateurs and computerists. These
products are described in the Bishop Graphics
BZ Circnit Technical Manual and Catalog
(EZ3001), also available free of charge. One of
the items is 5 x 6-inch adhesive-backed sheets
of conductive copper (EZ7251).* These sheets can
he used for EML/RFI shielding applications.

Other products in the EZ line of PC patterns
can be used for prototyping applications, one-
of-a-kind assemblies, or the repair or modifica-
tion of existing boards, There are also PC-board
design kits geared specifically to computerists
who wish to make their own plug-in cards.
Separate kits for the Appie® computer, S-100
bus, Eurocard {(Burckit) and standard bus
{22/44-pin connectors) can be purchased,

‘mm = in x 254; g = oz. x 28.35

Shouid you err in your circuit layout when
using EZ Circuit materials, the pattern(s) may
be repositioned within a few minutes of initial
installation. After a 48-hour curing period, the
patterns may be removed if necessary, but should
not be reused.

Connections between copper tape and/or com-
ponent mounting pads are completed by solder-
ing. When crossovers are required, an insulating
tape is used between the copper traces. While the
component mounting pads have a glass-epoxy
substrate {(which acts as a thermal barrier be-
tween the copper and adhesive backing) and may
be soldered many times, the tape and donut pads
do not have this advantage. Use caution to pre-
vent the copper from [ifting or stiding when
soldering; the recommended procedure is to use
a low-wattage iron (15-25 W) and hold it ic™a
vertical position.

Virtually every type of component and con-
nector pattern is available in the EZ Circuit line.
Pattern holes are spaced at {0.1-inch intervals and
4 1-ounce copper layer is used. Copper tape is
offered in 10 different widths from 0.020 to 0.250
inch.

Further information may be obtained from
Bishop Graphics, Inc., 5388 Sterling Center Dr.,
P.0O. Box 5007, Westlake Village, CA 91359,
Parts tnay he ordered from your local distributor
or directly from Bishop Graphics: tel.
800-222-5808. — Paui K. Pagel, NIFB #H5¥)



Product Review

AEA CP-1 Computer Patch™ Interface

The CP-1 is a modem designed to interface your
personal computer with Amateur Radio equip-
tent. With the appropriate software, Baudot
and ASCII RTTY and CW signals can be
received and transmitted using your computer
as the 1/0 device, Many RTTY/CW software
packages are available today, and AEA offers
software for the Apple® [1 and //e, Commodore
64™ and VIC 20™ computers. The Apple
package is a version of the software made
popular by Dr. Chris Gaifo, WB4IMD, and is
supplied on disk. Plug-in ROM modules are used
for the Commodore 64 and VIC 20 computers.

Start at the Beginning

First, we should (but often don’t) read the in-
struction manual. The CP-1 manual is well
written and is supplied with a sufficient number
of pictorials, a schematic diagram, block
diagram and parts-placement guide. CP-1 opera-
tional procedures, some basic BRTTY informa-
tion, a troubleshooting guide, a parts list and cir-
cuit alignment procedures are included. There
are also a number of helpful appendixes. These
contain modification instructions for the CP-1
that allow for its use with machanical
teleprinters, negative-PTT-line keying, ¥SK out-
put, 850-Hz shift on transmit and a host of mic
connections for a number of popular
transceivers, If you follow the instructions, vou’li
frave your equipment off and ranning in a short
time. If you’ve purchased the software package,
you'll find the program and accompanying
documentation friendly.

On to the Hardware

Made of sturdy aluminum, the CP-1 enclosure
Is gray and black. As the interior photo shows,
it contains a neatly assembled piece of gear —
typical of AEA. All components are mounted
on a single glass-epoxy, double-sided PC board.
Alignment controls, shouid you need to use
them, are easily accessible.

A minimum number of controls are on the
front panel. At the left-hand side of the unit, the
FILTER VAR/170/CW push buttons select the filter
passband corresponding to the mode and/or
shift you intend to use. For most amateur opera-
tion, the 170-Hz position will be selected, but the
VAR position permits copying RTTY shifts of
from 100 Hz to 1000 Hz. Selecting cw con-
figures the space filter for a space frequency of
between 800 to 950 Hz, depending on whether
the unit is an early or late model CP-1: more on
that later,

To the right of the filter switches is an LED
bar-graph tuning indicator (rung) and the
variable SHIFT knob. Signal tuning is adjusted
to illuminate six to eight bar-graph segments with
4 minimum of display flicker.

STBY/FTT/MAN, NORM/REY and QN/OFF push-
button switches occupy the right-hand side of the
front panel. The first switch of the group selects
manual or automatic T-R switching, while the
second flips the mark/space filters to enable

*Assistant Technical Editor

Conducted By Paul K. Pagel,* N1FB

*“upside-down’’ RTTY signals to be copied. I'll
lzave the determination of the use of the oN/GEF
switch to your imagination®

All 1/0 connections are made on the rear
panel. These include: PrT/AFSK/GND SHIELD,
POWER. RS-232-C {optional)/TTL, DEMOD, KEY IN,
KEY QUT +7- , SCOPE OUT MARK/SPACE and AUDIO
IN/OUT. Additionally, a push-button switch
selects the R5-232-C or TTL ports, Rear-panel
holes provide access to the assk LEVEL and
THRESHOLD pofentiometers.

KEY IN accepts dry-contact or positive-level
keying input from a key ot keyer — you’re key-
ing the base of an NPN transistor at this point.
KEY OUT + /- lines are diode protected, so incor-
rect cabling shouldn’t harm the CP-1. pemop
provides a TTL output that may be used to drive
a current-foop circuit (with proper isolation, of
course). The THRESHOLD adjustment sets the
minimum signal level that witl trigger the CP-1.

There is internal board space and a back-panel
slot to accept the components required for the
RS-232-C option. This low-cost kit of parts may
be ordered from A.E.A. and added by those re-
quiring such signal-levels. You may opt for the
do-it-yourself method and buy the components
from a parts supplier; the required materials are
identified easily on the schematic diagram and
in the parts list. The review CP-1 did not have
the RS-232-C option installed.

The Circuit in Brief

A number of dual bi-FET op amps are used
in the demodulator section. Unlike some
modems, the CP-1 decodes both RTTY tones —
mark and space. The individual filter center fre-
quencies are adjustable by means of paten-
tiometers; alignment instructions are provided
in the manual.

Early-model CP-15 have a CW filter center fre-

quency {the space filter is used for CW recep-
tion} of 950 Hx. Those units have adjustment
potentiometers that can be used to lower the filter
frequency to about 800 Hz. Later-model CP-1s
lack these potentiometers; the CW filter center
frequency is fixed at approximately 800 Hz.
{deally, the CW filter center frequency should
be closely matched to correspond with the
transceiver offset during CW operation. 'This will
provide the proper awdio-output peak frequency
for the demodulated CW signal when the incom-
ing signal is properly centered in the IF filter
passband. On most rigs, the offset frequency is
about 800 Hz, although there are some
transceivers {usvally older models) that are
designed for higher beat frequencies. If you have
an early model C'P-1 and wish to set the CW-
filter center frequency to about 800 Hz, it is
simple to do. Viewing the board from the trim-
imer potentiometer side (left side), adjust R14 and
R36 to a fully conterclockwise position,
Positive and negative CW-keying lines are con-
trolled with high-voltage NPN and PNP tran-
sistors. As supplied, the CP-i keys positive-
voltage PTT lines. For RTTY transmission, an
Exar 2206 IC is used as the AFSK generator.
Power for the CP-1 is supplied by an
accompanying 16-V ac wall transformer.

Other Paraphernalia

The Apple interfacing cable is an optional ac-
cessory {with or without the software), but the
CP-1 comes supplied with two shielded phono
plugs, a Y4-inch phone plug, one 3.5-mm plug,
a four-pin female mic connector and a five-pin
miniature female connector for the TTL output
line connections.' The optional Apple computer

‘mm = in > 254 m = ft x .2048
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interfacing cable has the five-pin CP-1 TTL con-
nector at one end of a 3-foot length of cable with
a 16-pin DIP plug on the other end for mating
to the game [/O socket. | required a longer
length of cable to reach from the CP-1 to my
Apple / /e, s0 [ used a piece of five-wire ribbon
cable, a DIP header and the five-pin connector
supplied with the CP-1 to make my own.

The pins of the five-pin connector may be
removed by using a pointed instrument to
depress the locking tab on each pin. Before
removing them, note their orientation so you
may reinsert them carrectly. Also pay attention
to the pin numbers on the connector. The wires
are then soldered to each pin, and the pins
reinstalled in the connector body. Ensure vou
wire the connector so that the wires exit from
the bottom of the comnector. The reguired
pin/DIP plug connections for the Apple are
shown in Table 1. Note that pins 2 and 4 of the
DIP plug have a common connection.

Comments

With my equipment setup, I find the use of
AFSK less desirable than FSK. This is because
with AFSK, the transceiver must be operated in
the LSB mode. That means the LE filter selected
will be that used for SSB — a wide-open door
to interfering signals, My transceiver will operate
FSK; in that mode, the 500-Hz CW filter is
selected. This narrows the 1F passband con-
siderably, providing better copy under crowded
band conditions. Consequently, the CP-1 was
modified for FSK operation accotding to the in-
structions given in the manual, No PC board is
used. The transistor and three resistors requived
for the modification are supported by their own
leads and built around the DEMOD phono jack.
All the necessary connections can be made within
that area. One PC-board trace needs to be cut,
that leading to the center conductor of the
pEMop jack. Should 1 decide to remove the
modification later, it may be done quickly and
the cut trace bridged with a piece of wire,

The CP-1 and AEA software make a nice
combination. The software CW algorithm is
quite good and has great latitude; it will copy
speeds approximating one-third to three times
the chosen CW sending/receiving speed. That re-
quires less operator attention. The only time I
change the CW speed is when [ wish to transmit
at a different speed. Usually, I ““set it and forget
it"” at 25 wpm, and the program does the rest.

There are a number of software features —
too many to detail here, but inciuded among
them are split-screen operation, type-ahead buf-
tering, message retrieval from buffer or disk,
saving messages on disk, error correction, a log-
ging program, word or character mode transmis-
slom, fill character selection, automatic TR tog-
gling at the end of transmission, automatic car-
riage return (CR), line feed (LF) and letters
(LTRS) function insertion at the start of
transmission or from within text, and a QSK
buffer.

There is no provision for altering the weighting
of the Morse characters, You can jump out of
and baek into the program casily and clear
screensbuffer areas at will. The QSK buifer
allows you to answer a query rapidly without
disturbing the normal transmit buffer. There's
a logging program and enough menus to keep
vou from getting lost.

The Contral-C function initiates a CW 1D on
RTTY. Nowadays, we don't have to worry about
the CW ID on RTTY, but the usefulness of the
embedded Control-C function remains that of
automatically toggling the equipment back to the
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Table 1

CP-1 Cable Pinouts

CP-1  Apple I Function
1 14 AN

2 15 AND

3 13 ANZ

4 B Gnd

b 2,4 Swaswa

Note: 5Wa is used for RTTY, and SW2 for CW
operation.

receive mode at the end of a transmission.

You're cautioned to make a back-up copy of
the master disk and to use that disk to configure
your system. The Apple COPYA program will
do the job since the program is not copy-
protected in any way. Should you make a
mistake and configure your system on the master
disk and wish to change the configuration for
SOME reason, you can restore the master 10 it§
original state by simply performing a couple of
HELLO program RENAMES. If you LIST the
HELLO program and read it, you’ll see what [
mean.

The operating simplicity and the flexibility of
the software impress me. That, coupled with the
few controls required to operate the CP-1, make
for easy operating. C'W copy is as good as ['ve
seen with any automated unit, and I rank it high.
Still, you can't beat the human ear/brain com-
bination for digging the CW signals out of the
(QRM, QEN and QSB and, most of all, sorting
out the information from poorly sent Morse
code. When you listen to what the sofiware is
trying so desperately to decode, you begin to
realize how crummy many of the fists are! With
the worst of them, even the ear/brain combina-
tion surrenders! AEA has an engineering change
for early model CP-1s. The change (replacing
four resistors) decreases the CW-filter Q and
broadens the filter bandwidth by about 20%,

Weak-signal RTTY copy is very good. It’s sur-
prising to see perfect or almost-perfect copy
being displayed when the incoming signal is so
weak it's almost indiscernible in the band noise.
All things considered, the CP-1 and AEA soft-
ware combination perforin excellently. I think
you’ll like the package, too.

Differences

The VIC 20/Commodore 64 HAMTEXT soft-
ware have features not available with that for
the Apple. These inciude the ability to transfer
receive buffer data to the transmit buffer without
involving transfer to disk, word-processor-like
editing features for the message buffers, a sim-
ple keyboard overlay, a 24-hour time-of-day
clock display and Farnsworth Morse operation
below 15 WPM. With the latter, the Morse
characters are sent at 15 WPM, but the character
spacing is exaggerated such that the effective
transmission rate is stower.

The CP-1 and mating software are available
from Advanced Electronic Applications, Inc.,
P.0. Box C-2160, Lynnwood, WA 98036, tel.
206-775-7373. Price classes: CP-1, $200;
RS-232-C option, $30; Apple interfacing cable,
$20; Apple IT and //e software (includes inter-
facing cable), $30; VIC 20/Commodore 64 soft-
ware, $90; CP-1 and VIC 20 or Commodore 64
software package, $240. — Paul K. Pagel, NIFB

HEATH HD-8999 ULTRA PRO®

CW KEYBOARD
I7] Since the beginning of my Amateur Radio

career, | have enjoyed CW more than any other
communications mode. For me, there is
something special about 2 CW (80 that can’t
be rivaled by anything else in the ham world.
Imagine my excitement when Heath announced
plans to market a Morse keyboard!

The HD-8999 is a CW keyboard that affords
both the Novice and the seasoned operator the
opportunity to sead perfect CW at speeds up to
99 WPM. A custom microprocessor is employed
to provide many features not found in other
keyboards.

Features

The keypad has a quality *‘feel.” Heath
reports that the keytop jegends are double-shot
injection molded, so they shouldn’t wear off,
The keypad is prebuilt, and only requires wiring
to the remaining circuitry.

« Ten memory butfers, allowing the storage
of up to 495 characters of text, are included. The
buffers are variable in length, so o memory
space is wasted. A keyboard command prevents
accidental erasure of information, even if the unit
is unplugged!

* Operating parametets (speed, spacing and
weighting) can be set from the keyboard. A
crystal-controlled clock ensures timing accuracy.

* A Gd-character type-ahead buifer and a
three-color buffer-status indicator is also
provided.

* A four-digit LED display indicates speed,
spacing, QSO serial number (great for contests),
weighting and memory space remaining. Decimal
points in the display serve as prompts.

« Self-diagnostics are built in. If an IC fails,
the microprocessor will diagnose the problem
and indicate the number of the {C on the display.
"This function also serves the builder during the
initial testing of the completed unit.

* The CMOS memory has a backup battery
supply. This retains buffer contents and last-used
operating parameters if power is interrupted.

s The HD-8999 is capable of keying most
modern transceivers with positive- or negative-
keyed lines. Fwo rear-panel jacks are provided
for this purpose.

Code Practice

The HD-8999 features three code practice
modes. One of them is designed to improve
typing speed! The built-in sidetone oscillator and
speaker make this board perfect for personal or
class instruction. For soch instruction, the
Farnsworth method (characters sent at approxi-
mately 16 WPM with large spaces between them)
may be employed by setting the speed to 16
WPM, with 3-3 WPM spacing.

Random-length or five-character groups can
be called for, with 3000 characters sent before
the computer repeats the sequence. Heath sup-
plies listings of the practice that is sent in each
of the modes, to check progress.

A student may choose ietters-only practice; let-
ters and numbers; letters, numbers and common
punctuation; or letters, pumbers and aff
punctuation, Even seasoned operators will find
the various modes usetul for brushing up on un-
familiar characters.

In the unigque cory mode, the keyboard will
generate a character and wait for the cor-
responding character to be keyed in. This func-
tion serves as a typing tutor. The student can
efect to repeat a character with one key, or skip
to another character by pressing another.

Initial Inspection
When the kit arrived, ! wasted no time in
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opening the box and inspecting the instruction
manual. The step-by-step assembly pages are
outstanding, something Heathkit builders have
come to appreciate. Every step is spelled out
ciearly, with numerous pictorials.

Minimal work space is required for construc-
tion, as Heath packs the components in three
subpackages. Only the components associated
with each of the assembly steps to be performed
need be unpacked. I built the review kit on a
small card table, and always had room to spare.

Construction

The majority of components mount on two
PC boards. This greatly simplifies construction,
since point-to-point wiring is kept to a minimum,

The smaller of the two boards, the display, is
assembled first. Four eight-segment LEDs and
associated circoitry mount on this board, Less
than one hour was required to complete this por-
tion of the keyboard.

The main cireuit board, which contains the
microprocessor, the memory and the remainder
of the electronics, is built next. Working at a
leisurely pace, I needed approximately six hours
to finish it.

Mechanical chassis assembly and interboard
wiring is completed last. Jacks, plugs and
switches are mounted and wired to the assembled
PC boards, Even with my large hands, po
problems were experienced during this phase of
assetbly. There is plenty of room to spare in
the HD-8999,

Initial Testing

A dec voltmeter is the only piece of equipment
required for this phase. The keyboard is powered
up (without ICs installed), and voltage is
monitored at several points, to ensure that the
discrete components were installed correctly.
Possible causes for incorrect voltages at these
points are listed after each checkpoint.

Adfter verifying proper operating voltages, the
ICs are installed and an operational check is per-
formed. When power is applied, the
microprocessor enters the self-diagnostic mode
and, after about three seconds, a “20” appears
on the display, indicating that all is well and that
the keyboard is set to 20 WPM (the default
value).

The output circuitry is checked for proper
operation in the TUNE mode, the sidetone is
turned on, and pITcH control is adjusted for a
pleasing tone. A sidetone or electronic *‘click”
can be used to verify key depression. These func-

tions can also be turned off with a keyboard
command.

Operaﬂon

I've been using the HD-8999 for several
months now, and have ¢njoyed many ragchews
with it, I’m only a fair touch-typist, so the unit
has not been used extensively at speeds above 70
WPM. Several stations who have listened to the
board at higher speeds noted that the weighting
was slightly **heavy,"” making characters sound
run-iogether. By resetting the weighting to a
lighter value (10 are provided), | eliminated the
problem. At slower speeds, below 60 WPM, the
weighting is fine in the **normal’* position.

The HOLD key allows typing to the type-ahead
buffer without transmitting it, until it is pressed
a second time., I found this handy, especially at
higher speeds, in formulating responses (to ques-
tions, for instance) while recziving, By using this
key to partially fill the buffer before heginning
a transmission, I find it possible to stay ahead
of what is being sent, resulting in perfect CW
at speeds even greater than my typing speed.

Comments

No piece of equipment is perfect, and the
HD-8999 is no exception. The prosign &4, used
for separating address lines while sending
radiogram traffic, is missing. A choppy imita-
tion can be used by typing two A’s back-to-back,
I find it hard to believe that an otherwise out-
standing unit is hampered by this missing key,
as several rarely sent characters (an exclamation
point and parenthesis) are included.

Operation of the HD-8999 requires a low-
voltage ac or de power supply, or use of a wall-
adapter, available from Heath. I would have
preferred the inclusion of an internal 117-V ac
supply, since there is plenty of room inside the
package for omne,

The HD-899% is a picasure to use, and would
be a welcome addition to any ham shack, 1t is
available from Heath Co., Benton Harbor, Mt
45022. Price class: $250; ac power adapiers, $16.
- Michael B, Keczynski, WiOD

CES MODEL 510SA SMART PATCH

{1 Have you ever worked through a repeater
autopatch to make a telephone call? The first
time you do, it is a thrilling experience. All you
teed is a tone encoder on your transmitter and
access to a repeater with autopatch facilities.

{And if you don’t have a tone encoder, almost
any operator who has one will ba glad to bring
up the patch for you, if it is on an open repeater.)
After you key the correct access code and a
telephone number, the autopatch equipment at
the repeater site makes a connection to the
telephone line in response to your tone com-
mands. The autopatch dials the number for you;
if there is an angwer, you can converse in an
almost-normal telephone fashion. The difference
is that you are using a radio link from your lora-
tion to the repeater. When you've completed
your call, another tone command causes the
patch to disconnect.

Unless you have a separate receiver tuned to
the repeater output frequency, you cannot talk
and listen simultaneousty, the way vou can from
a telephone instrument. When vou are con-
versing via the autopatch, you naturally press the
push-to-talle switch to transmit (talk on the
telephone), and you release the swiich to listen
to the called party. Even if you have a separate
receiver, you probably will hear only your own
voice while you are transmitting, and not that
of the called party. This is because the repeater
equipment is set up for half-duplex operation.
So, during the conversation, you and the repeater
are alternately transmitting one way at a time.
But all the while, you are actually using two radio
frequencies: The repeater carrier is keyed con-
tintously on one frequency, and your transmit-
ter carrier occupies another,

A Simplex Autopatch

Because you can use an autopatch only one
way at a time, it makes sense to use a simplex
autopaich, one designed to work with equipment
that uses the same frequency for both transmis-
sion and reception. The CES Smart Patch is just
such a devicee. When connected between 2
transceiver (or a transmitter and receiver) and
a telephone line, Smart Patch keys the transmit-
ter 50 you can hear the called party talking, and
it switches to receive so the called party can hear
what you are saying. Just as in a direct or simplex
radio contact, all operation takes place on the
same frequency. Smart Patch controls the opera-
tion of the base station equipment, using received
tone commands as well as received carrier infor-
mation plus program logic. The paich is
micraprocessor controlled, and operation may
be unattended in the sense that no one has to
be physically “‘on-site.”"?

Should there be no operator at the hase sta-
tion, could an uniicensed operator gain and keep
control of the base station transmitter? No., The
transmitter is not controlled directly by a VOX
circnit, so with Smart Patch it is not possible for
an unlicensed operator to gain control.

How does Smart Patch handle the patching
functions? Allow me to explain the sequence of
placing a call and conversing, As with a repeater
dutopatch, you use a tone encoder to access the
patch. If you merely key a carrier and talk or
use the wrong access code, there is no response
at all from the base station, nothing to indicate
the presence of your patch equipment on the fre-
quency. This is a helpful safeguard if thereis a

*[Editor's Note; The FCG Rules generally do not peremit
unattended operation of an amateur sfation untess It
is in repeater or haacon operation. Therefore, if there
is no contro! oparator physically present at the base
{ransmitter, the control functions must be accomplish-
ad via temote control. Remote control ¢an be ag
complished by efthar a wire or radio link. It the amateur
i relylng on a radio link to effect control, that opera-
tion must accur above 220,6 MMz (§S§?J51£:I]'L.I Operation
of tha simplex autopatch above 220, Hz would
sliminate the nead for a separate radio control link.]
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Fig. 1 — The CES 510%A Smart Patch with tap cover removed. Five sets of DIP switches near
the rear panel provide for seiection of varlous user options. Pewer and other connections to the
radio are made through the edge connector at the back, lett. The instrument has a2 black enamaf
tinish. When the top cover is in place, the unit looks rather piain. It is designed to be placed on
a table or desk top, with a standard desk phone sitting on the top cover.

“Touch Tone Charlie’* in your area. He must
know the exact simplex frequency and the ac-
cess code before he can get into Smart Patch.

When Smart Patch recognizes the correct ac-
cess code, it uses audio tones to modulate the
carrier, sending o and identifying the base sta-
tion. Then, it *‘picks up* the telephone, connects
telephone audio to the mic input line, and keys
the base-station transmitter. You hear the dial
tone over the air. As you key in the phone
number, Smart Patch dials for vou. (Either pulse
ot tone dialing may be switch selected when you
set up Smart Patch.) When someone answers,
you engage in conversation.

From this, operation sounds similar to using
a repeater autopatch, except that the base-station
transmitter is not keved continuously during the
titnes you are listening. Instead, the carrier is in-
terrupted very briefly at short intervals while the
base-station receiver samples the simplex fre-
quency for a received carrier. If a carrier is
detected, Smart Patch will not key the transmii-
ter again until the carrier has dropped. Thus, you
can interrupt the called party in midsentence, if
your carrier is present during the sample window.
‘While you are listening, you repeatedly hear the
carrier drop momentarily during the sampling
period. This creates “chuh chuh chub chuh™
sounds aver the air. Some operators may find
this distracting at first, but with a very short
sample period (in the order of milliseconds), no
intelligence is lost, and one soon becomes ac-
customed to it.

There are differences in operating techniques
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between using Smart Patch and using a repeater
autopatch, necessitated by this sampling tech-
nique. You cannot press vour mic key and in-
stantly start talking, if you expect everything you
say to be heard. Unless you just happen to key
your transmitter precisely during the sample
window (a rare occurrence), the first syllable or
even a couple of short words will often be cut
off. Depending on your settings for the sample
rate and sample duration, it pays to wait a second
or so after keving the mic before you begin
speaking. This allows time for your carrier to be
detected in a sample window. Some operators
may be able to adapt their PTT reflexes to the
rhythmic sound of the channel noise during the
sample windows, but I haven't yet mastered that
techniquze. Perhaps this is because Smart Patch
weights the time between sample windows,
depending on whether audio is coming from the
telephone line, This, of course, increases the in-
telligibifity of what the called party is saying —
sample windows accur less frequently when he
or she is speaking, and more frequently when
nothing i5 being said.

At the conclusion of the conversation, a com-
mand from your tone encoder will disconnect the
telephone. Smart Patch sends oFF and again
identifies the base station transmiiter. Then, the
equipment goes back into the standby mode. The
call letters for ID are contained in a read-only
metnory chip that CES supplies, included in the
purchase price of Smart Patch.

‘What happens if vou're operating mobile and
vou drive out of range of the base station when

Table 2

CES 5108SA Smart Patch,
Serial No. 510SA1076D

Specifications

Size (HWD): 1% x 8% x 9% in,

Weight: 2 Ib.

Connectlon to telephone ling: Modular
telaphone plug.

OC power requirements: 12-V dg, 126 mA
on standby, 140 mA with patch active,

Telephone line dialing: User selectable for
tona or pulse (10 PPS).

Programmable Options

Patch access: *, or * followad by two
selectable digits (compatible with 16-key
pad}.

Patch discannect: #, or # followed by same
twa digits as for access.

Sample window duration: 6260 ms in 15
steps.

Sample rate: 0.4-2 seconds in 15 steps. If
audio ig present on the telephone line,
the sample rate is one-fourth the
programmed value, controlled by a VOX
clrouit. (VOX sensitivity may be set to
minimum for a constant sample rate.}

Patch timer: 0.5-15 minutes in 14 steps, or off.
Warning beeps begin 30 sesonds before
timeout.

Activity timer; 20-80 seconds in 7 steps.
Warning beeps begin 10 seconds before
time-out.

Toli restrict: Based on 1st, or 1st and 2nd
dialed digits, user option. (Many areas re-
quire & { or a 1 prefix for long-distance
dialing, while no area codes begin with a 0
ot a 1. Further, all area codes hava a0 ora
1 for the 2nd digit.) If the dialed pumber is
rejected because of the toll rastriction, the
patch sends a saries of dots and CW 1D.

a patch is in progress? Or (horrors) if your NiCd
battery pack suddenly drops out on you during
a patch (it happened to me!)? How can you ter-
minate the remote transmitter if your control link
fails? Never fear; the problem was solved in the
design of Smart Patch. Two independent timers
are running during the telephone conversation.
The patch timer limits the duration of the phone
call, and the activity timer controls the time the
telephone connection is held without any carrier
being received during a sample window. (Timer
periods can be selected during setup of Smart
Patch; see Table 2.) During operation of the
patch, warning beeps are tramsmitted before
time-out. Time-out of either timer will discon-
pect the telephone connection. The letters TO
and the CW ID are transmitted upon time-out.

Although 2 dedicated telephone line for Smart
Patch might be desirable for handling a iot of
avtivity, this is not a requirement. During a part
of the testing period for this review, connection
was made to the telephone line at my home. Nor-
mal family telephone activity coexisted with a
modest amount of phonepatch activity, with no
problems. 1f [ wanted to access the patch and
the telephone line was already in use, Smart
Patch wonld simply send a series of Morse code
dots. In an emergency, 2 secret tope-encoder
command can be used to connect Smart Patch
to the telephone line, allowing you to break in
on a landline conversation in progress.

Installation and Techniczl Matters

One of the beauties of the simplex autopatch
is that an ordinary transceiver may be used at
the base station. No duplexer is required, which



is not true for most repeater sites. Thus, the
operating frequency may be changed quickly and
easily, if necessary. The audio quality with Smart
Patch is excellent at both ends of the conversa-
tion. To the called party, there is no evidence
at all of the sampling technique; he or she hears
a quiet channel, depending on the signal-to-noise
ratio of your transmissions. There is no received
audio except when the radio-link transmitter is
on the air, as the receiver is muted or else
squelched off during sample windows.

Five interconnections must be made between
Smart Patch and the radio equipment: ground,
+12-V de, PTT, discriminator audio and mic
audio, The instruction booklet gives full infor-
mation on how the connections are to be made.
Typically, an instaflation can be done in less than
an hour.

After the connections are completed, various
level adjustments need to be made in Smart
Paich. These are described fully in the instrue-
tion book. With use, you can experimentally
determine the various patch settings vou like best.
See Table 2. The patch comes from the factory
with all programmable options set for typical ap-
plications, and explicit instructions are included
in the instructions for changing them. Complete
schematic diagrams and an assembly drawing
showing parts placement are also included in the
instructions.,

For the most satisfaciory operation, the radio
equipment should be able to switch very quickly
from receive to transmit and then back to receive,
The manufacturer of Smart Patch recommends
solid-state rather thanm relay switching. With
slower changeover capability in the radio equip-
ment, the transmitter must necessarily be turned
off longer during a sample window. Shorter in-
terruptions will sound better over the air.

A miniature phone jack is provided on Smart
Patch for auxiliary shut down, Thus, the patch
may be controlled from a secondary link. This
is particularly useful if the patch is used on the
2-meter band and you want to effect control via
a radio link. Remember: Present FCC rules re-
quire that radio control links be above 220.5
MHz! [See §§97.3 {definition of auxiliary opera-
tion}, 97.61{d) and 97.88 of the Amatzur Rules.]
User-option provisions are also included to lock
out long-distance calls, If this option has been

selected, a secret access code may be used to

defeat it when you place a call,

Connection to the telephone line is made with
a standard modular telephone plug at the end
of a T¥4-ft cord permanently attached to Smart
Paich.* An FCC type-accepted phone line
coupler is available as an option. -

Smart Patch is not limited to use in simplex
operation. With particular settings of the pro-
gram switches, it may be put to use as a repeater
autopatch, in normal half-duplex service, Opera-
tion is the same as described here, except that
no sampling for a received carrier takes place.
The CES Smart Patch is available from dealers
and suppliers in a price class of $330. It is
manufactured by CES Inc., P.O. Box 2930,
Winter Park, FL 32790, tel. 305-645-0474, —
Jerry Hall, K{TD

HEIL SOUND, LTD.
HM-5 MICROPHONE

[3 How do we select a suitable microphone for
operating on 38B and FM? Do we use the stock

‘M o= in x 254;m = 11 x 0.3048; and kg = 1b x 0.454.

mic provided by the manufacturer, or should we
try to locate a unit that is designed for com-
munications rather than wide-range voice
reproduction? The answer les in {1} the
characteristics of the operator’s voice and (2)
how much we are willing to invest for audio ef-
fectiveness on the air. Heil Sound has chosen to
address this matter with a direct approach — to
provide a microphone that is engineered
specifically for repraduction of those voice fre-
guencies that are essential to punching through
when conditions are difficult (QRM and QRN).
1 speak here of the Heil HM-5 desk mic and the
mic element (HC-3), which can be purchased
separately. Some of you may wish to buy just
the element, then install it in an existing mic
assembly, as a less-costly solution to your prob-
lem with unsatisfactory audio on your signal.

What is “‘unsatisfactory audio’’? There is
much latitude for debate. Some will maintain
that “broadcast quality”” is the only way to go
when operating FM or $5B. To some extent, [
may be inclined to agree, but for HF-band SSB,
where QRM and QRN are an ever-constant
threat to solid communications, 1’1l opt for clean
audio with a restricted bandwidth — but with
the peak response in the region of 2000 Hz. The
Heil Sound mic elements provide the sought-after
response, and for my voice they have spelled the
difference between being copied rather than
being dug out of the ambient crud level with just
marginal copy.

Microphone Characteristics

Wide-bandwidth signals have no place in our
crowded SSB segments, The greater the audio
bandwidth, depending on the characteristics of
the speech system and filier in the rig, the greater
the transmitted bandwidth. If you have been told
that your signal is too broad, despite your signal
being clean in terms of distortion, perhaps vou
are using a rig with wide audio response, along

with a hi-fi type of mic. Narrowing the input
audio response should greatly aid such a prob-
lem, provided you aren't using a speech pro-
cessor or socking the overall transmitter with too
much audio (a common misuse of equipment
these days!).

The HC-3 and HM-5 audio units are
engineered to provide a peak response at ap-
proximately 2400 Hz. A sharp rolloff occurs at
350 Hz on the low side, and again at 3100 Hz
on the high side, This places maximum emphasis
at the frequency of high articulation.

The Heil mic elements have a characteristic im-
pedance of 2000 ohms, which makes them
suitable for use with most of today’s equipment.
The midrange impedance seems to work well
with all of my rigs, irrespective of the stated in-
put impedance of the equipment: Some are rated
at 500 ohms, one is 1000 ohms and another is
50,000 ohms. If your rig has a very high input
impedance (such as a tube type of speech
amplifier), a matching transformer is recom-
mended to prevent the low-Z mic from loading
the speech amplifier and lowering the gain.

The manufacturer states that the mic output
level is slightly below that of most other
microphones. I did not observe this condition
when 1 connected the HM-3 to my FT-102
transceiver. Conversely, I had considerably more
speech-amplifier gain with the HM-5, as com-
pared to the stock hand-held Yaesu mic. Later,
I instatled an HC-3 element in the Yaesu mic,
and the output level was identical to that of the
HM-5.

PTT is provided by the HM-5 by means of a
three-wire cable {white is for audio, black for
control, and the shield braid for ground). There
is a PTT bar on the base of the mic stand. A
lever switch is provided also for lock-on
operation.

Personal Results

I have always had great difficulty with audio
response when on SSB or during the old AM
days. I have a very ““bassy’” voice, and have been
asked more than once if my ancestors were part
bullfrog! Voices like mine just don’t punch
through under adverse band conditions. My
answer over the years has been the good old
Astatic D-104. I have mated it to numerous rigs,
and it has solved my audio-response problem.
But, it is bulky and not necessarily convenient
when operating portable or on DXpeditions. The
HM-5, on the other hand, is compact and attrac-
tive as wefl, The D-104 has emphasis where I
need it - at the higher end of the voice range.

I made a number of on-the-air tests with
friends who know my natural voice
characteristics. AH of them reported a tremen-
dous improvement over my stock mic (and over
my natural voice response) when 1 switched to
the HM-5 mic. Even the built-in speech-response
adjustments of the Yaesu FT-102 did not solve
my problem when using the Yaesu stock mic. [
have had the same problems with Kenwood and
ICOM gear as well. Persons with somewhat
higher-pitched voices will often find run-of-the-
mill or stock microphones to be entirely satisfac-
tory. My comments are not meant as an indict-
ment of the equipment designers.

In summary, I feel that Bob Heil, K9EID, is
on the right track with his line of andio equip-
ment for hams, b is time for someone to address
the audio quality of transmitters and receivers!
The HC-3 price class is $20, and the HM-5 cost
is $55. The manufacturer is Heil Sound, Ltd.,
Marissa, IL 62257, tel. 618-295-3000. — Doug
DeMaw, WIFB L3
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ANOTHER USE FOR THE 40673

{-] Among duai-gate MOSFETS, the 40673 scems
to be the *6C4"™ of the FET world, at least in
terms of versatility, You can tie the gates together
and use the device with no gate bias, as you
would an MPF102 JFET. The 40673 is also
useful, from AF through VEF, as an amplifier
for meters and other projects.

Recently, during a design exercise for a
2-meter transmitter strip, I recalled an idea stated
by former ARRL statf member Clarke Greene,
K1JX. He suspected that a dual-gate MOSFET
would serve well as a push-push doubler. (To the
best of my recollection, he never pursued the
matter.} My 2-meter circuit required some
doubler stages, and a 40673 doubler seemed
suitable. This circuit is Tess invoived than using
diode doublers followed by a straight-through
amplifier to increase gain. (The push-push
doubler is theoretically as efficient as a straight-
through Class-C amplifier.} So, the 40673 was
put to work as shown in Fig. 1.

The Q1 circuit is nothing of note. It is only
shown to indicate how I coupled my oscillator
to the 40673 doubler. Balanced coupling is pro-
vided by T1, a trifilar-wound broadband
transformer. Self-resonance of the winding {in-
cluding a stray circuit capacitance of roughly 15
pF) should be well below the frequency of Y1.

R1 provides a better load for T1; it also im-
proves the drive balance to the gates of Q2.
Class-C operation of Q2 improved slightly with
a 100-o0hm source resistor. (First tests were made
with the source directly grounded.) Cl1, shown
dotted in Fig. f, can be added to the more
responsive gate terminai (determined by experi-
ment) to adjust circuit balance, This modifica-
tion may be necessary to improve output-

*Technical Editorial Assistant

waveform purity from @2, if the doubler input
cireuit is not symmetrical.

T2is atuned, 4:1 RF transformer. Powdered-
iron core material is used at T2 to ensure a
suitable Q at 36 MHz. The output winding of
T2 is coupled to another 40673 push-push
doubler (72 MHz) in my circuit.

At first, I observed some unwanted VHF
energy at the output of Q2. The [3-chm parasitic
resistor {R2) cured the problem. This resistor
may or may not be needed, depending on the cir-
cuit layout.

The performance of this cireuit is quite
satisfactory. I tested it while observing the out-
put waveform on a Tektronix 453-A scope. (This
scope has a stated bandwidth of 50 MHz, but
it responds to frequencies approaching 200 MHz
with good resolution, according to tests I made
with a signal generator.) When there is proper
balance at Q2 and the drain tuned circuit is
peaked, the output waveform at 36 MHz closely
approaches that of a pure sine wave. There is
less than 10% asymumetry caused by fundamen-
tal energy (18 MHz) appearing at the output, A
more elegant filter at the output of Q2 should
virtually remove the |8-MHz component.

The output winding of T2 is terminated in 560
ohms to determine the output level of the
doubler. I obtained 2 V P-P, as measured with
thescopeand a » 10 probe. Attempts to increase
doubler output by increasing the drive from Q1
ended in disaster, at least with respect to purity
of the Q2 output waveform. As drive to the
40673 increases, so does asymmetry of the
36-MHz waveform.

You may find the 40673 or similar dual-gate
MOSFETs useful when you need doublers in
converters or transmitters. I tend to prefer an
active doubler to a passive one. Ti helps to
minimize the civcuit complexity, - Doug
DeMaw, WIFB/B, Luther, Michigan

Conducted By
Bob Bchetgen,* KUTG

VIC-20 KEYERBOARD
MODIFICATION

|J Thanks to Dan Whipkey, N3DN, for the CW
kevboard system {Jan. 1984 QST, p. 13). ] keyed
in Dan’s program and it works well except for
the 20-second RUN initialization required after
each RUNSTOP. In order to eliminate this bother-
some delay, | added in the following line:
90 IF PEEX (849) = 281 THEN GO TO (18
This has eliminated the delays after the first
20-second initialization for machine-language
loading.! —~ Michae! Janis, VESAGW, Regina,
Sasfcatchewan

[ Response to Dan Whipkey's VIC 20™ CW-
keyboard program has been very good. Many
people however, have experienced problems after
typing the program into their computer. These
problems often result from the similarity between
the number 3" and the letter “*B” in the pro-
gram listing. Also, the data in statements 390
through 46f is given in hexadecimal (base 16}
notation. The only permissible characters in that
notation are the numerals @ through **9"’ and
the letters *“A™ throngh **F." If you have had
trouble getting the program running, check it
again with careful attention to these areas. Full-
size photocopies of the program listing are
available from Technical Dept., ARRL Hg,, 225
Main St., Newington, CT 06111, for an s.a.s.e.
— Bob Schefgen, KU7G, ARRL Hg.

This modification prevents the program from
reloading the machina-language routine when
memory [ocation B48 contains the decimal
value 201" {hexadecimal: C9). If you change
the CW characters, or anything eise in the
data statements (lines 390 fo 460, save the
program, type: POKE 849, Bthen press RETURN
and continue with the instructions in the
January article, — Ed.
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Fig. 1 — Gircuit of the W1FB push-push MOSFET daubler. This circuit can be modified for higher and lower frequencies, but balance will be more
difficult to obtain as operating frequency is increased into the VHF ragion. Y1 is a fundmental crystal. T1 consists of 12 tums of no. 286 enamaled

wire, trifilar wound, on an Amidon FT-50-81 core {z, = 125}, T2 has a 0.65-4H trifilar winding, which consists of 13 turns of no. 26 enameled wire on
an Amidon T50-8 core {z, = 8). Fixed-value capacitors are disc-caramic unless otherwise noted.
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EQUATIONS FOR IMPEDANCE OF
COUPLED ANTENNAS

[ Alan Harbach’s item (Oct. 1983 QST, p. 47)
regarding the impedance of a dipole above
ground provided an accurate explanation of a
commonly observed and misunderstood
phenomenon., However, some readers may
mistakenly attempt to apply the equation and/or
results to more general cases of phased antennas.

In the general case, the feed-point impedance
of an element in an array is affected not only
by the element self-impedance and the mutual
impedance hetween it and the other array
elements, but also by the magnitudes and phase
angles of currents flowing in the other elements.
For two elements, the general equations used to
find feed-point impedance are:

Ry = Ry + Mg (Ryz cos gz ~ Xz 5in py)

Eq. (1}
Xy = X+ Mg (Kypp 005 pg + Ryg sim pry9)
Eq. (2)
R2 2= Rzz + M21 (Rzl COS pay — X21 sm #e])
Eq. (3)
Xy + Xy + My (Xp €08 wy + Ry sin py)
Eq. (4)
where
Ryt + X, = the self-impedance of
clement 1
Ryy + fXy; = the self-impedance of
element 2
Ry + JX, = The feedpoint impedance of
elernent 1
R, + fX; = The feedpoint impedance of
clement 2

Rz + fX;; = The muiual impedance
between elements 1 and 27

Ry + 7X31 = The mutual impedance
hetween elements 2 and 1

My, = R’% = Magnitude of current in

clement 2 relative to that in element 1
B2 = ~py = Phase angle of current in
element 2 relative to that in element 1

These equations were derived from thoge found
in the texts quoted by Harbach.

For the special case of an antenna paralle] to
a reflecting surface (ground), the ¢urrents are
equal (M3 = My, = 1) and of opposite phase
(s = gy = 180°), In this case, Eq. [ through
Bq. 4, above, reduce to Eq. 4 in Harbach’s let-
ter. Other combinations of current balance and
phasing lead to quite different results. — Roy
W. Lewallen, W7EL, Beaverton, Oregon

TVI & VHF RIGS

[71 T read with interest the letter (Technicat Cor-
respondence, Dec, 1983 (IST) from Robert
Findlay, W8NZX, that describes his TVI prob-
lem and the RF susceptibility of his 2-meter
radio. 1 am sure many others have also en-
countered a similar situation. After many hours
of *TVI proofing”’ my SB-230 amplifiet, so that
it is “*clean’ when connected to a dummy load,
1 was dismayed to find that there was still severe
TV¥I1 when an antenna was attached. This was

'Ryz = Ry and X, = Xy only when the two
elements are identical,

z2pF 22 pF

so0n 0% ans D ﬁ
H uH

Fig. 2 -— Schematic of a high-pass filter to
reduce HF signals entering a 2meter radioc.

true despite a multisection low-pass filter in-
stalled at the amplifier output. In my case, the
2-meter antenna is approximately 15 ft below the
HF antenna.? Even so, sufficient RF from the
HF radio entered the VHF transceiver to cause
interference to nearby television receivers.

Findlay suggests using a circulator on the
VHF-radio input to eliminate the problem; most
circulators I know of are devices of relatively nar-
row bandwidth, and their reverse isolation at HF
isn’t very good. Circulators are also fairly ex-
pensive devices. The normal TR functions of the
VHF radio must be accounted for with such a
solution and may require external, nontrivial,
switching logic. Disconnection of the VHF
antenna may not be possible if one wishes to
simultaneously menitor VHF and HF.

Addition of a high-pass filter (Fig. 2) to the
RF input of the VHF radio is a much more
straightforward solution to the problem. The
basic design is a 5-pole Butterworth high-pass
filter with a cutolf (3-dB) frequency of 86 MHz,
In my particular case, the TVI was eliminated
when the filter was placed in the transmission
line of the VHF rig. — Bob Loving, Jr., K9JU,
Streamwaood, Hiinois

FEEDING YOUR STATION

2] DeMaw’s article on feed lines, “Feeding Your
Station’ (Dec. 1983 QSN, is one of the better
articles for beginners that I have read in some
time. However, 1 disagree with his last statement.
Foam-dielectric coax cables and open-wire lines
are not the angwer to the average ham's feed-
line requirements.

Ay a supplier in the marine communications
field, I find foam-dielectric coax cables totally
unacceptable for commercial or private applica-
tions. If you have a spare piece of foam coax,
a little experiment will make my point: Cut
several small pleces from the sample. You will
find that the center conductor is rarely in the
exact center of the cable. I believe this condition
is created at the time of cable manufacture and
is worsened with each handling. This causes hot
spots, which are irregularities in the cable im-
pedance. At high power, I have seen these spots
get hot to the touch and short ont. At VHF,
losses are greater than you would believe. Also,
foam cables readily accept any moisture offered
through poorly sealed connections. (This is a
problem in both interior and exterior
installations.)

Open-wire lines are indeed (in theory) low-loss
feed lines. With today’s automated equipment
(from TVs to computers, and so on) in homes,
however, a novice is foolish to use open-wire line
without consideration of the RF radiation along
its length — starting in the shack! The article said
little about proper installation of the line, and

= ft x 0.3048

did not show what measures are required to
achieve this remarkable low-loss condition. |In-
stallation details appear in Chapter 8 of The
ARRL Antenna Book — Ed.] Personally, I love
open-wire line — when there is no rain.

Good compromise feed lines for those who
cannot afford (or justify) a hardline or
Heliax™ are: RG-213/U, RG-214/U, 8237,
8213 or any good solid-dielectric RG-B/LF with
a noncontaminating cover and a minimum of
95% shield coverage. My years of wiring office
buildings for limited coast station 1000-W HF
systems (in an environment where RF is not con-
sidered in design of telephone or computer
systems) has shown that §237 cable (RG-2136)
will generally keep RF where you want it. [t also
holds up well in that severe environment; if it
works there, it will work anywhere. Also, don’t
buy cheap ““bargain®’ coax, There is #o bargain
cable, unless you are fortunate enough to receive
a good used section of Heliax or military large-
diameter (1 inch or greater) coax.* Save your
money for quality cable that will bring vears of
good service with little trouble.

T made believers recently of all the hams pre-
sent at a [ocal amateur’s home. The large ma-
jority of TVIT from his station was cured by
glimination of foam-dielectric cables — this was
an extreme case.

I hope QST publishes more articles of this
quality, There are just as many “‘experienced’’
hams as beginners who can profit from such
writing. — Clifford R. Ward, WASLVG,
Spring, Texas BEE

‘mm = in x 254

Feedback

1 Joseph Worrall, KL7T, informs us of an error
in Table 1 (p. 22) of *“Feeding Your Station’’.
{Dec. 1983 OST). The capacitance of RG-11A/T
is 20.5 pF/ft, not 0.5 pF/ft as shown.

{3 There are severai errors in **fntroducing the
P85 - A Dependable, 3-A Portable Power

Supply”” (June 1983 OST). R2 should be con- .-~

nected from pin 3 of U2 to the single ground
point, not to the ** + ** output. Also, there should
be a connection dot where the leads from the
2-uF capacitors cross the ‘‘common’ lead
{(pin 4) of U2.

In the text on p. 20, under “‘Operation,”’ the
formula for dissipated power should read:

D ™ ligad % (Vig = Vou)

{Z1 The Hints and Kinks colurn in this issue con-

tains a correction to a serious ac-power wiring «~

error that appeared in the January Q8T article,
“Getting into Amateur Radio Electronies.””

[J Here are a few corrections to the February
1984 Hints and Kinks article, *‘A Two-Transistor

“Transmitter for 30 Meters.”* The parts-placement =

diagram shows 300-pF capacitors in the output
network, instead of the 330-pF values shown on
the schematic diagram. Either value appears to
work. If you use point-to-point wiring, as shown
in Fig. 2, it may be necessary to reduce the value
of the 130-pF silver-mica capacitor. The author
used a value of 82 pF in his original design. The
value of Lt is 0.8 xH, not 0.08 ,uH The mnd.mg
information given for this coil is correct. G¥¥ -
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QRP: More Than a State of

Mind

Looking for a new challenge? Try reducing power and
adopting a few new operating habits.

By Bradley Wells,* KR7L

L0w~power operation, or QRP, has en-

joved a surge in popularity in recent years,
Why? Mostly it’s the challenge of working
stations the **hard way,”” be it during con-
tests or everyday operation, and the great
satisfaction that comes from making con-
tacts that the **hig guns®’ make. Most low-
power ops will agree that the motivation
for QRP is the same as for chasing DX —
but the rewards are inversely proportional
to the amount of power used.

in this article, we'll take a look at the ex-
citing world of QRP, discuss some eqquip-
ment that’s avatlable and talk about wavs
of improving vour chances of success with
low-power operation. One word of caution
to the reader, though: QRP can be habit-
forming.

The definition of QRP, recognized by
most amateur organizations, is 10-W input,
or 5-W measured gutput. Five watts may
not sound like much to those who consider
200 W low power, but the difference is not
as great as you may think, Under actual
conditions, 5 W will have little effect on
vour ability to work DX, The difference
between QRP and, say, 200 or 2000 W is
only 3 or 5 S units. Also, QRP exemplifies
the spirit of the Rules — specifically
97.67(b}), which states that ** ., . amateur
stations shall use the minimum amount of
transmitter power necessary to carry out
the desired communications.”

Finding the Right Kquipment

Entering the world of QRP, one does not
find the often bewildering array of equip-
ment that dominates high-power operation.
A large percentage of rigs are homemade,
and QRP remains one of the last bastions

*5052 37th Ave., 8.W., Seattle, WA 98126
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of those who roll their own. QRP rigs have
the same requirements as their QRO
counterparts with regard to selectivity,
stability, harmonic suppression, etc. The
ham who likes to build, not buy, will find
many construction projects in back issues
of QST and in other League publications
(see accompanying box).

For the ham who prefers to buy, three
commercial QRP rigs are currently
available on the amateur market. The
Heath HW-8 has the fewest features, but
carries the lowest price tag. [t is a four-band
(80-15 meters), 3.5-W input, CW-only
transceiver. 1t features a direct-conversion
receiver, a semi-break-in with adjustable
delay and an active audio filter with two
stages of selectivity. Maximum current
drain is 450 mA at 12 V, making it easily
powered by lantern batteries, It is the
smallest of the commercial rigs.

Ten-Tec’s Argonaut has become the
classic QRP transceiver. Their latest ver-
sion, the Model 515, is over twice the cost
of the HW-8, but has more than twice the
features. It offers five-band operation
{80-10 meters), 2 4-pole 2.4-kHz crystal
filter, both CW and SSB modes, a built-in
SWR bridge and speaker. An audio
CW/notch filter and crystal calibrator are
available options. The Argonaut, as with
all Ten-Tec rigs, comes equipped with full-
break-in CW.

A step up, in price and features, from
the Argonaut is the Ten-Tec Argosy. This
transceiver has selectable power levels:
10-W or 100-W input at the flip of a switch.
Both the receiver and transmitter are
broadbanded. It covers six bands (80-10),
and has a built-in power meter/SWR
bridge, a tunable notch filter, an internal
speaker and QSK on CW. Available op-
tions include an 8-pole 2.4-kHz 3B filter,
an 8-pole 500-Hz CW filter, a dual band-
width audio filter, a noise blanker apd a

crystal calibrator. For 358, an outboard
speech processor is available with both clip-
ping level and audio passband fully
adjustable.

There are other rigs that many consider
QRP, but are found to he lacking in one
or more features. Generally, and most im-
portantly, they run more than 10-W input.
Many have a limited selection of bands or
o selection at all, will not work CW, or
have channelized frequency selection.

Choosing an Antenna

A major failing of both experienced and
novice QRPers is the antenna system. Un-
fortunately, most hams think low power
equates with poor antennas. Many QRP
operators seem to delight in using their rig
with a 50-foot piece of wire thrown out the
nearest window.

The basic rule of QRP antennas is that
nothing beats a beam; and nothing beats
a beam on a tall tower. Put up the best
beam/tower combination you can afford.
A good 3-¢lement beam and 40-foot tower
will put you on a more-than-equal footing
with those running 200 W to a vertical.

A good full-size dipole is the next best
choice. On 20, 15 and 10 meters, a high
dipole exhibits directivity, so place it broad-
side to the desired direction of radiation.

Related to the dipole, and almost as easy
to construct, is the single-quad loop. This
antenna is more directive, has wide hand-
width and can exhibit up to 2-dB gain over
a dipole,

The poorest choice for the QRPer is the
vertical antenna. The vertical suffers two
defects when compared to a dipole. It is
highly susceptible tc man-made QRN,
notably power-line noise, For a vertical to
have the same radiation efficiency of a
dipole, a good radial system is required.
Amateurs lacking space for beams or
dipoles might consider the Cushcraft R-3



tuned vertical, which requires no radials
and approaches the efficiency of a half-
wave dipole.

Do not skimp on the coax. Use the best
grade of RG-8 you can afford. We are not
interested in power capability, but in
achieving the lowest attenuation possible.
The ham with an amplifier will not miss a
couple of watts heating his coax as much
as the QRPer running § W will. For por-
table operation, RG-8X may be used where
its light weight and ease of handling offset
the increase in attenuation. Make all con-
nections clean and weatherproof. Strive for
the highest possible efficiency in both feed
line and the antenna.

Operating Tips

One may wonder how a DX station can
hear a 5-W signal when megawatts are com-
ing at him. But hear it he does, and more
often than not the experienced QRP
operator will get through those pileups to
snag the rare DX station. To do this,
however, the operator requires some
knowledge of tactics used by successful
stations.

First, and most important, listen before
using your key or mic. Is he working sta-
tions by call area or at random? Is he pick-
ing up tailenders? Is he listening high or
low, and how wide is the split? Al of these
things can only be learned by listening.
Spend five, even 10 minutes on vour
teceiver before you begin to transmit.

Second, invest in a memory keyer.
You’re going to send your call a number
of times, and it’s much easier to do so by
pushing & bution instead of wearing out
your wrist. Send your call at a slightly
slower speed than the DX station is
transmitting.

Third, on phone, use standard phonetics.
The ham on the other end doesn’t have
time to figure out cute call signs, and will
ignore you, In addition, use some form of
speech processing to boost your average
power, but don’t overdo it. Too much is
far worse than too little.

Fourth, time your calls. This is most im-
portant for QRP operators. Don’t try to
be first to hit the keyer or PTT switch. Nor-
mally, everyone will send their calls all at
once, pause, then try again. When you hear
that pause, slip your call in just once.
‘That’s all you have time for. Do this cor-
rectly, and you may get through on the
third or fourth call.

Finally, know when to quit. Everyone
has days when the propagation is wrong or
Lady Luck is against vou. Believe it or not,
the world will not end if you fail to work
the DX in that pileup.

R, for Success

With only 5 W, there is no way you're
going to blast an opening into a crowded
band. You don’t have an *afterburner’’ to
kick in under heavy QRM conditions, or
the power to make your own propagation,

Jim Ford, NB8JF, of Costa Mesa, Galifornia, went the low-powar route, and he's glad he did.
Using the 8P6 “Hamcation RIg” (April 1983 GST) as a guide, Jim bullt his own QRP rig. which he
operates with great success on 10 MHz.

So, you need a change in operating style.

The first habit you will break, and soon
forget, is calling *“CQ.” In fact, “CQ”’ and
“CQ DX will just about disappear from
your vocabulary and keyer. With full legal
power, a **CQ"’ in any direction will get
you contacts. QRP will never bring the
same results. For those unwilling to change
this operating habit, the kiss of death is on
their QRP career,

There are several ways to increase your
chances of success. First, have a good beam
antenna. Second, sign your call with /QRrp.
This may cause stations to call you out of
curiosity. The idea is to let everyone know,
up front, why you’re not 40 dB over S 9.
However, most hams will not answer a
weak ““CQ’" unless your call begins with
something like 879, VK8 or T32.

The single-most-etfective QRP operating
technique is search-and-pounce. Search-
and-pounce is simply tuning carefully
through each band until you find a station
to work. Most of the stations you work will
be calling **C'Q.”” or you will nail them as
they finish a QS0.

Work the station with a moderate-to-
loud signal. Since the sensitivity of most
QRP recetvers outstrips the effective range
of their transmitter, a signal that is very
weak may be impossible to work. Propaga-
tion is a reciprocal thing, and if the station
on the other end is S I running a kilowatt,
imagine what 5 W will sound like. Actually,
there will be no sound at all — you simply
will not be heard. This condition is more
prevalent on 80 and 40 meters, where
antennas and propagation tend to work
against the QRPer.

If you become involved in a marginal
contact, don’t prolong it. The other
operator did you a favor by coming back
and will not get much enjoyment out of the

QS0 if you’re only 3 3 9 at his end. The
place to tell him all about vour rig, anten-
na and the weather is on your QSL card,

A fact of QRP life, and one of its more
frustrating aspects, is that you are going to
get stormped on occasionally — whether it’s
deliberate bad manners, carelessness or
simply that the station firing up on frequen-
¢y can’t hear vou. Sometimes, you can
operate through the QRM, but generally
it’s the end of the QSO.

For those of you who chase DX (and
who doesn’t?), listening on the local DX
repeater is a good way to expand your
search-and-pounce technique. If you do
spot a bit of DX, work him first, then an-
nounce his frequency over the repeater. Do
it the other way around and you may find
yourself hip-deep in “‘big gun” stations.

Another prime requirement for being
able to work DX {or anyone else) on 4 con-
sistent basis is at least a2 working knowledge
of propagation. All of the major amateur
publications have monthly propagation
charts. They use different formats, so dif-
ferent interpretive techniques are applicable
to each. All of these charts are prepared
several months in advance of publication;
you should be able to update their infor-
mation to make allowance for current con-
ditions. There are two ways to do this. One
is to monitor the WWYV propagation
forecast at 18 minutes after each hour.
These recordings provide real-time infor-
mation to update your monthly charts. A
second method is to subscribe to one of the
DX bulletins. Printed on a weekly or
biweekly basis, all are excellent indicators
of relatively current propagation
conditions.

The three bands providing the bulk of
activity for QRP are 20, 15 and 10 meters.
When the 10-meter band is open, there is
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little difference hetween 5 and 500 W. It
can exhibit rapid shifts in propagation,
however, which can be disconcerting to
even experienced hams, Twenty meters is
the most consistent band, providing open-
ings to some part of the world day and
night.

Forty and 80 meters are less consistent
producers because of their more-seasonal
nature and higher levels of QRN and QRM.
Both tend to be winter bands, but can pro-
duce results any time of year. The best DX
time is 30 minutes before and after local
sunrise or sunset. Also, the 30-meter band
is excellent for QRPers. Its propagation lies

midway between 20 and 40 meters, and’

only limited-power (250 W) operation is
permitted.

Most QRP CW operation is around
40-60 kHz up from the bottom edge of any
band. Most phone operation tends to be in
the Advanced and Extra Class subbands.
Stay out of the Novice segments; beginners
have enough problems without the added
difficulty of having to copy less than S 9
signals.

The QRP Contester

For many, contesting is just one in-
teresting facet of Amateur Radio. For
others, contests are Amateur Radio. Non-
contesters and contesters alike may view
operating a contest with a QRP rig as the
ultimate insanity. Actually, the reverse is
true. Most of us don’t have the megabucks
required to put together a top-drawer, big-
gun, killer-type contest station. However,
most hams can afford a first-class QRP sta-
tion. Since QRP rigs are relatively inexpen-
sive, you can afford to invest more in
antennas - a deciding factor in contesting.

Many contests have a separate single?
operator, all-band QRP category. Thus,
you need only compete against other QRP
operators. However, winning still requires
maximum doses of perseverance and a
[arge amount of skill,

-For More on QRP
- “the following are suggesied sources for
- :yafg Information on QRP operation;
oo *The 'Ugly Weekender,” ” R. Hayward
‘ ;-:and,w,!-!ayward, Aug. 1981 QST, p. 18.
e QRP Transrmitting Converter,”

ol Pltss, April 1981 Q8T, p. 35.

e A Beginner’s 3-Band VFO.” D, DeMaw
ﬁ,and R. Sheiner, Jan. 1980 QST, p. 19

w1 = MTTEhsmitting Fundamentals,”

;‘jD DeMaw and R, Shrlner. Dec 19‘?9 Q5T

sk Th
~oe o Solid-State Design for the Radio

" Amateur, W. Hayward and D. DeMaw (New-

‘;?fington ARRL, 1979, p. 213,
Lo 00 TR E, L. Campbell, March 1955
V'V::QST p 11. .

Contesting effectively with QRP requires
the application of several important tech-
nigues. At the beginning of the contest,
work the strongest stations. Then, work the
progressively weaker stations. In addition,
don’t waste too much time calling any one
station. If he hasn’t come back to you by
the fourih call, move on. You can work
him later when the pileup is reduced. An
exception to this would be near the end of
the contest when that DX station represents
a new multiplier,

Instead of tuning up and down the band,
start at the high end and work stations as
you go to the low end. When you hit the
bottom edge, guickly tune up to the top
and start down again, This will maximize
your time on all portions of the band.
Those proficient with a search-and-pounce
technique will have a QSO rate almost
equal to most stations calling “CQ."™ Also,
new stations will appear and disappear with
great rapidity, so don’t worry about work-
ing the band dry,

Another rule for the QRPer is to work
the MUF (maximum usable frequency).

Work the highest frequency that is open in
the area you want to cover, based on WWV
or other propagation information,
Qperating at or close to the MUF reduces
path loss and maximizes your 5-W signal.

In a DX contest, know the areas that are
easiest to work, and concentrate on those
at the start of the contest. Work the more
difficult areas during the iast 24 hours. For
example: Generally, Japan, Oceania and
Burope can be worked from the West Coast
on 20 meters in the morning. For the
QRPer, however, it is more productive to
work Japan and Oceania Saturday morn-
ing and Burope Sunday morning. By the
last day, Europeans will have worked out
much of the Eastern seaboard and will re-
spond more quickly to a call from the West
Coast.

In any contest, but more particularly in
a DX contest, establish some type of game
pian. Spend some time consulting propaga-
tion charts, and write up a {ime-versus-
frequency plan for your own use. Decide
which areas you will cover at what times
and the best band for each combination,
This plan should be used as a guide for each
hour of operation. The most productive
directions will be based on your experience
and an examination of previous contest
scores.

Next to your log, the most important
record to keep is the dupe sheet.
Duplicating contacts means wasted effort,
lost points and less-productive operating
time. Since, as a QRP station, you will be
operating 99% of the time in a search-and-
pounce mode, vour dupe sheet must be as
current as your contest log. There are as
many different dupe sheets as there are con-
tests, s0 use one that fits your needs.

Finally, keep the proper perspective and
attitude before, during and after the con-
test. Above all, don’t worry about the big-
gun station down the block. You're not
competing against him, only against other
QRPers. R

Strays M*

TARU RADIOSPORT CORRECTION

[l The table below is a corrected version
of the Top World Scores CW box for the
1983 TARU Radiosport Championship (see
February 1984 ST, page 80). Note that
this change puts KEMFQ/OH@ in the
number-four position worldwide as well as
makes him the top single-operator CW-
only score from Europe.

Top World Scores

cw
LUBDQ 1,678,010
EL2AE (K2LE) 1,432,800

54 (1173

HZ1AB (K6KU) 1,395,264
KBMFO/QHS 1,201,122
UAIDZ 1,184,700
WASYVR 1,044,956
G3IFXB 1,042,705
KRaY 1,027,653
OHBPF 1,015,056
HH2VP 917,112

A complete lags of hearing in 1975 cut Larry
Claments {ex-W4LDC), of Ludlow, Kentucky,
off from tha sounds of his world — including
Amateur Radio, which he had enjoyed for
mora than 30 years. Now, with the aidof a
hearing device called a Cochlear implant
{shown above the ear), Larry’s hearing has
been partially restored and ha’s back on the
air again, as NAFXU. (photo by WA4VAG,
Kentucky Post)




CATVI: An Inside Line

Introducing the new joint
ARRL/NCTA Committee for
cable-television-interference
cases: Some inside help for
those thorny CATVI problems.

By Richard K. Palm,* K1GE

Are you the target of your neighbors’
ire when they’re trying to waich Candiepins
Jor Cash but get a dazzling display of her-
ringbones instead? Getting annoved when
they line up in front of your house armed
with lawyers, guns and money?

Or, do you tire of trying to squeak out
that weak moonbounce signal from some
rare country only to have it wiped out by
the Playboy Channel? Have you received
vour ARRL WAS (Worked AU Sub-
scribers) certificate yet?

If the answer to any of these questions
is yes, here’s a new tack to try if vou've
tried the rest of the ways of getting a break
from CATVI (cable-television inter-
ference). The League, in conjunction with
the National Cable Television Association
{NCTA), has formed a special joint com-
mittee of participants from both groups
and the FCC. Its mission is to receive case
files submitted to ARRL Hgq., review them
and initiate efforts with the affected cable
operators and hams in order to reduce in-
terference problems from the ““inside.” The
intent is for the NCTA to exert peer
pressure when necessary within industry
boundaries to move an otherwise im-
movable cable operator toward action,

Exhausting Alternatives

Before we present the nuts and bolts of
the joint committee, let’s examine some
suggested procedures of dealing with
CATVI that should be exhausted prior to
reporting a case to the ARRL/NCTA
Committee. Hams should give the cable
operator a reasonable opportunity to fix
trouble spots on his own before calling out
the cavalry.

*Doputy Manager, Membership Services, ARRL

CATVI: THE IRATE
NEIGHBOR SYNDROME

T
Whal

d hams alike.

t constitutes a legitimate CATVI complait? This question has been the subject of some
bate In racent times. We'll atternpt o put the probiem into perspective for cable operators

1t is the ARRL position that If harmful Interférence is caused by the CATV system to the
agitimate operatlons of an Amateur Radio station, Tt Is the responsibliity-of the cable
perator, Under FCC Rules, to clean up that Interferance. If lsakage from a CATV system
sraly breaks the squelch of & 2mater recelver in the scanning mode, for example, a viots: -
n_doas not exist (unless the amateur is able to prove that the signal leakage level is In ex-
of FCC specifications; see below). Harmful intarference clearly doss exist if, for exam-
cable leakage interferes with 3 local repeater and usérs’ commtnications or with a
madnbounce enthuslast trying to dig out that weak signai, In these Instances, the cable
erator has the obligation to fix it, regardiess of the |eakage level, . - .

* |t an amataur signal enters a GATV system and causes intarference to subscribers’ TV pic-
ures, i fs atso the responsibliity of the cabie oparator to correct the problem, Remamber,
=P tefines CATV servlces as “nonbroadcast facilitles,” closed to the outside RF environ-

;ahl_sé system. o
ECC Rules. - -
Be

— 15 pVim at 10078, i

tarference.”

<-conslderation. -

t. The cable operator is responsibie for keeping his signals In, and u’thgr,slgnats"ou:, ot _

ection 78.606(a)(12) contalns the following leakags limits for CATY systems: up o 54 MHz ~
ABVim af 100 ft from the cable: aver 54 1o 216 MHz — 20 xV/m at ligisl and over 216 .

+Settion 76.619 regulates Interference from cable-televislon systems, Paragraph (a) defines
hamiful Interference. as “any emisslon, radiation or Induction which snidangers the function-
1§ of a tadionavigstion service or of other safety servicas or serioysly degrades, abstructs
orrepeatedly interrupts a radiccommunication Service operating in accordance with this
chapter.” Paragraph (b} states: “The aperator 6f. a cable televislon system thal causes harm-
interference shalt promptly take appropriate massyres to sliminate the harmful

You should have these rules at your fingértips when dealing with a cable eperator. This
y h&'ll know he's beer approached by an amateur who knows the FCC Rules, The cable
pEvator should be awere that you represgnt the Amateur Radio Service and deserve proper

The l.eague’s RFI Task Group has ap-
proved the following step-by-step pro-
cedure as a general response to CATV
leakage and an interference problem:

Step [

Contact the cable operator. Telephone
or write to the plant’s Chief Technician,
and describe the problem. If you elect to
call in your complaint, always confirm the
conversation in writing. For example;

Dear §ir: This will confirm our {date] phone con-
versation. I have notified you of leakage from your
cable plant at [location], which is causing harmful
interference to the Amateur Radio Service near
[frequency]. This operation is in violation of the

harmful interference rules found in Section
76.613(b) of the FCC Rules, and may alse be in
excess of the leakage permitted by Section
76.605(a)(12).

You agreed to bave your staff investigate the
leakage areas to eliminate the problem within 30
days. Thank you in advance for your cooperation.

S8

Inform your ARRL OO/RFI Coor-
dinator of the problem. He or she may be
able to provide technical support, Contact
your Section Manager, whose name and
phone number are listed in each issue of
QST {p. 8), for the name and telephone
number of your local OO/RFI
Coordinator.
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If you wish, you may assist the cable
operator's staff — if they request your aid.
However, you have no obligation to pro-
vide this assistance. The responsibility for
egress and ingress of RF energy to or from
a “nonbroadcast facility,”” which is defined
as a closed off-the-air service, lies clearly
with the cable operator. It is you who are
doing bhim the favor!

Keep copies of all correspondence. This
will serve as part of the record during possi-
ble follow-up actions. Also, please send
copies of all related correspondence to the
CATVI Desk at ARRL Hq. to enhance our
data base and to keep the ARRL RFI Task
Group informed.

If after 30days there is no evidence of
resolution, proceed to Step 2.

Step 2

Send a second letter to the cable
operator. Inform the company that you
have perceived little or no evidence of solu-
tion for the interierence problems. For
example:

Dear Sir: This is to inform you that little or no
reduction of the interference has occurred ut
[location| and [frequencyl. See the gaclased copy
of my |date] letter, My fallow-up inspection of
[date] showed that the problem persists despite your
promise to fix the trouble within 30 days.

[ wish to reassert my origina) request that you
gHiminate the harmful interference in accordance
with the requirements of Section 76,613{b) of the
Commission’s Rules, By copy of this letter, I am
informing our town government, the local FCC
I¥strict Office and the management of vour com-
pany of our local problems.

Please keep me informed of your effarts, Thank
you,

5%

Seeking Committee Action

If vou’ve reached the end of your rope
with vour local cable operator, consider the
following course of action. Complete a
reporting form (at right} available from
ARRL, with information on the history
and current status of vour CATVI com-
plaint. Return the completed form to Hq.
for distribution to ARRL appointees, to the
joint ARRL/NCTA CATVI Committee
and to the designated NCTA liaison.
MNCTA has indicated that they will contact
the cable operator about your complaint
for the purpose of exerting some peer
pressure. ARRL will monitor developments
in your situation regularly to determine if
problems are being solved. The
ARRL/NCTA Committee will make every
effort to resoive vour complaint before for-
mally referring it to the FCC for action.

Patience and perseverance are required
in these matters. Some cases have resulted
in FCC enforcement actions, but only after
severai months of inspections and reams of
correspondence. Stick with it! Don’t
hesitate to contact the CATVI Desk at
ARRL Haq. if we can be of any assistance.
We're ready to help!

We will send copies of your reporis to
the FCC and your local Section OO/RFI
Coordinator to keep these interested parties
plugged into the loop. One of our objec-
tives is to keep FCC policymakers informed

56 O5T=

Date:

Name af cgble eoampany

1-Dt  Serial

State

Address

Phone Number:

Name & Title of Person Conteeted:

Arens Berved by Bystem:

Nature of Interference:

Method of Observation (List of equipment used):

Dates of Contact With:

A. Ceable operator

B. FCC

. Controller of franchise {town, county, ete.)

Steps Taken by Cable Operator:

Does interference still exist?

Your name:

Callsign:

Address:

Phones

FOC Invoivement (if any):

{For ARRIL use only)

NCTA contact:

The GATVI Report Form, availabte from ARRL.

of the nature and scope of the CATVI/ham
problem. Your input will help us meet this
goal.

For More Information

Cable Television Interference: Working
Materials For The Radio Amateur contains
a wealth of tools for use by hars in deal-
ing with a local cable operator. This
hooklet contains copies of tutorial articles
from both amateur and CATV publica-
tions, FCC documents of fines and actions,
newspaper accounts, reference materials,
sample CATVI complaint letters, and
more. It contains sample language
{approved by the ARRL Counsel) for con-
tracts between towns and cable operators

to head off potential CATVI problems, For
your copy, send a 9- x 12-inch s.a.s.e. with
$1.20 postage to ARRL CATVI Desk, 225
Main St., Newington, CT 06111. BEE]
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QST congratulates. . .

{7 Dr. Francis “Drew” Gaifney, KSHEKR,
of Dallas, Texas, on being selected as a
payload specialist for the NASA Space Lab
4 mission, scheduled for January 1986.



The AMSAT-Stoner

Challenge

An International Amateur Radio

Satellite Competition

By Doug Loughmiller,* KOS5l

Bill Crr, W6SAL, is one of Amateur
Radio’s best known and respected authors
and experts. In a now-classic (JS7 article
(*‘Sixty Years of Radio Amateur Com-
munication,”” Feb. 1962 QST), Bill re-
counted a bit of history: a pivotal moment
in the genesis of amateur satellites.
‘The radio amateur gazed thoughtfully for a mo-
ment at the white paper in his typewriter. Suddenly
his fingers sprang into action and the keys flashed
the fateful words, “Currently being tested is a solar
powered six- to two-meter transistor repeater which
could be ballooned over the Southwest. Can
anyone come up with a spare rocket for orbiting
purposes?”’

The fingers were those of Don Stoner,
WETNS, writing his Semiconductors col-
umn for CQ. The “‘fateful words,” as
WESAI later put it, appeared in the April
1959 edition of CQ. From that point on,
a remarkable series of events captured the
imaginations of countless radio amateurs
worldwide, from the launch of OSCAR 1
in December 1961 through the recent
[aunch of AMSAT-QOSCAR 10, the most
advanced of the proud lineage. Two-and-
one-half decades ago the gauntlet was
thrown down; taday, 25 years later, a new
chatlenge awaits.

AMSAT is commemorating the 25th an-
niversary of Don Stoner’s challenge to
“come up with a spare rocket’ with a
challenge of its own. The AMSAT-Stoner
Challenge Cup for amateur satellite en-
thusiasts begins in April to simultaneously
recall the lineage while fixing sights firmly
on the future of Amateur Radio in space
with OSCAR. The AMSAT-Stoner
Challenge Cup will be awarded to the win-
ner of an operating competition on
AMSAT-OSCAR 10. The competition will
run for three months and offers the win-
ners in three categories substantial hard-

*AMSAT Vice President, Operations

Cup

ware (trophies, plaques) and software
(certificates).

The competition is open to licensed
amateurs and Amateur Radio satellite en-
thusiasts worldwide. The purpose of the
competition is to promote satellite activity,
to encourage AMSAT membership, and to
stimulate refinement of ground station per-
formance, with special emphasis on receive
capabilities.

The competition shall be held in three
sections:

1) AMSAT members

2) Non-AMSAT members

3 SWLs (both members and non-

members).
The idea is to work as many stations in as
many different grid squares as possible.
Special emphasis (through the scoring
method described below) is placed on low-
power transmitting and superior receive
capability.

Because of the sensitivity of AMSAT-
OSCAR 10 to possible “desense” from ex-
cessively high power on the uplink, the
rules will be enforced strictly. Disqualifica-
tion of stations using excessive power may
result. This being the first-ever competition
of its type, AMSAT has resolved to ap-
proach this activity with cautious optimism.
A disciplined, mature approach to the com-
petition is thus required of all participants.
Unlike HF competitions, in which sponsors
can hardly turn off the ionosphere, this
“jonosphere’’ can be turned off should
things get out of hand.

The AMSAT-Stoner Challenge Cup is a
benchmark for future, longer-term A-C 10
operating events and even for AMSAT's
Technical Achievement Award for superior
ground-station capability (especially
receiver performance). Pick up the
gauntlet. Take the challenge. Step up to the
ultimate in space-age Amateur Radio
events: the AMSAT-Stoner Challenge Cup.

. Grid Squares Defined

~3rid_squares are a universal system of
..-dividing the earthv’s surface into uniquely
igantiiablie zones 2* long.- x 1% iat. The
wigrid-square system is described in Jan,
1983 QST, page 49. The article, by John
Lindholre, WiXX, describes how o ascer.
18in your own grid-square. For example,
ARAL Haq. Is at grid FNS1. A more com-
lete explanation, including the plan for
seations cutside the USA, appears In The
nar Letter, Aprll 1982, in an article -
ititled, “Worldwlde QTH Locator System .
Pr ga;qgl By Reglon 1,” by Lance Collister,
AN, - - E
—AMBAT will supply coples of these ar-
{inlas togather with sample logs for this
petition tor $2 plus an s.a5.6. or
verseas) for §2 plus an s.a.e. with 5 (RCs
send to AMSAT, P.G. Box 27, Washington,
g;: 20044). Complete rules aro specified

Official Rules

1y Objective: Two-way communication via
A-O 10 Mode B or Mode L using the lowest
uplink power possible. For SWLs, the objective
is to report a3 many QSOs as possible, with
special emphasis on those QS0s involving QRP
stations.

2) Competition Period: Commencing 0000
UTC April 15, 1984 and running continuously
through 2400 UTC JTuly 14, 1984, No time limit
on cumulative operating time.

3) Entry Categories:

A} Challenger class — AMSAT members
only; two-way communication through A-O 10
required; affiliated AMSAT organizations are
included, e.g., AMSAT UK, AMSAT DL,
JAMSAT.

B) Competitor class - hams equipped for
A-O 10 but who are future, not current, AMSAT
members; 2-way communication through A-O
10 required.

C) Observer class — hams and non-hams
alike, both current and future AMSAT members
who will listen only as they are (1) not allowed
to or (2) not equipped to transmit through A-O
10; SWLs,
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4) Exchange: QS0 serial number, uplink
power code, grid square and AMSAT member
numbet (if any). See below for power code.

5) Scoring: Scoring is based on three major
elements, -

A) QSO points earned for each QSO com-
pleted. Credit is given in inverse proportion to
the uplink power emploved. Basically, the lower
the power, the more points you get for each
QS0. Points per QS0 will vary both with your
uplink and the other station's uplink, and are
computed on a QSO-by-QS0 basis. See below.

By AMSAT member muitipiier. When an
AMSAT member is worked, the point value for
that QSO is doubled. Thus, working an AMSAT
member gives you a member multiplier of two
{for that QS50). For nonmember QSQ0s, the
multiplier is one.

Cy Grid-square muitiplier. The multiplier
is equal to one unit for each distinct grid square
worked.

For observer class, simply report the power
codes of each side of the QS0, but do not apply
the member multiplier or the grid-square
multiplier, Observer’s score is then the sum of
individual QSO power codes as described below.

Scoring Details

¢ plink power code A is 200-W EIRP or
less.

« Uplink power code B is 201 to 800-W
EIRP.

* Uplink power greater than 800 W on
Mode B is not permitted.

* Uplink power is not limited on Maode 1,
and each QSO is scored as 1f it were
Mode B, codea A,

Your Uplink
A B
Other A 5 3
Statlon
Uplink B8 3 1

From the matrix one can deduce the follow-
ing: For IS0 points, each QSO in which both
stations use less than 200-W EIRP {coda AA),
the QSO points total 5. If either station uses
tass than 200 W {codes AB and BA), the QSO
is worth 3 points, If both stations use be-
tween 200 and 800 W (code BB) the QS0
eams 1 peint..

Sampls Scoring calculations:

You work an AMSAT member, He’s running
500-W EIRP; you're running 125 W. The QS0
points are 3 (code BA). Since ha's a member,-

the member multiptier is 2, Thus, the total
point vaiue of the QSC is 3 x 2 = 6 points.

You work another station. She's not a
member. Both of you are running 100-W EIRP.
The QS0 points are 5 (code AA). The member
multlplier is 1 {she's not 2 member). The QS0
total paint value is § X 1 = & points,

After all individual QSO peintg are tallied,
the subtotal is multiplied by the grid-square
multiplier. Suppose your QS0 subtotal is 1250
points and you worked 200 grid squares. Take
the €1S0O points subtotal (1250) and multiply it
by the number of difterent grid squares you
worked {200}, Thus: 1250 x 200 = 250,000
puints - your grand total for the competition.

6) Logs: i.og sheets may be obtained from
AMSAT, as described efsewhere, Homemade
logs are okay, too, as long as they follow the for-
mat shown below.

) Miscellaneous: No repeater contacts; each
station may be worked oniy once for credit. The
QTH of your station is not a factor in this com-
petition, and may be moved at any time to any
ather QTH. If you do change grid squares dur-
ing the event, you must specify in your log which
grid square you were operating from for each
contact; note grid-square changes in the
“Remarks’’ column of your log. CW and S5B8
are the only modes permitted in this initial event.
Note the particular AMSAT organization affilia-
tion of the member next to the member number
using a convenient abbreviation with notes to in-
dicate what it means (¢.g., UK, DL, VE, ZL).

8) Reporting: Logs must be sent to AMSAT,

P.Q. Box 27, Washington, DC 20044, and must
be postmarked no [ater than September i, 1984.
A summary sheet must be included to indicate
grid-square total and QSO point subtotal. A
signed statement attesting to the accuracy of the
log must be enclosed, and the entrant must state
that the maximum power used did not exceed
800-W EIRP on Maode B (no limit on Mode L).
9 Awards:

A) Challenger class. First place will be
honored with a silver loving cup engraved with
“ AMSAT-Stoner Challenge Cup, 1984, FIRST
PLACE (your call sign)’” The next four finishers
will receive plaques. The next five finishers will
receive special certificates. All entrants in the
Challenger Class will receive certificates.

BY Competitor class, First place will receive
an engraved plague with the winner’s call sign
and a one-year AMSAT membership. The next
four finishers will receive special certificates.

) Observer class. The top five Observers
will receive certificates.

10) Costs: A nominal entry fee is required to
offset the costs of administration. AMSAT
member’s fee is $2; nonmembers, $3.

11) Disqualiffcation; An entrant may be dis-
gualified for

A) more than 2% log dupes {call signs or
¢rid squares claimed).

B) consistently exceeding the Mode B
General Beacon (145,810 MH2) by 6 dB or more;
about 1 § unit,

() behavior incongruous with good
Amateur Radio practice.

Date Call Qso Uplink Power Coda  Grid Member QSO
Tims Sign Serial His  Yours Squaret Number Points Remarks
. Number .
April 17
2200 . W8SP 523 A A cMos 132 10
2201 VEZ2VQ 524 B A FA32 543 B
2202 XE1TH 526 B B CHBE -~ 1
2203 G3IOR 526 A A EUS0 12 10
2204 PYZLK 527 A A KY76 - 5
Total grids Total QS0
= 200 points = 1250

Grand total: 1250 x 200 = 250,000 points.

*Ba sure to count only total different grid squares workad,
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CODE DOES THE TALKING

7] How do you commaunicate when your mouth
is swollen, your jaw is wired closed and you're
too weak to write on a pad? You use CW, of
course!

The staff at Fox Chase Cancer Center in
Philadelphia were taken aback when Hugo
Scheuerman, WB2IGD, checked in carrying a
code-practice oscillator, His wife Jan, WB2ICE,
not only converses with Hugo via code, she is
also able to convey his needs and requests to
hospital personnel caring for him following ex-
tensive facial surgery and a complete reconstruc-
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tion of his lower jaw.

This is a ““first” for these dedicated people
who deal daily with patients unable to speak.
They all agree that WB2IDG’s means of com-
munication is playing an important role in his
recuperation. **You can’t imagine the frustra-
tion of one day being able to communicate nor-
mally and the next day complete silence,”” says
'IGD in CW,

Hugo says he pever comsidered CW his
Favorite mode of operation on the air, but is now
convinced that it should definitely be a required
portion of the test. Until he regains his ability
to speak, Hugo expects to use CW daily. And
who knows, maybe there will be spme new
MNovice licensees from Fox Chase in the near
future. — Jan Scheuermar, WB2JCE, Linwood,
New Jersey

First Ham in Space Owan Garriott, W5LFL
{standing) enjoys a post-flight homecoming
with the members of the Entd (Oklahoma)} ARC
at a luncheon in his honor. The club station,
WS5HTK, was one of Owen’s many contacts
during his historic Amateur Radio operation
from the Space Shuttle Columbia last
Becamber.



New FCC Study Guide For
Exam Preparation

Think you're ready for yoUr new or upgrade license test? Check
out the FCC’s new exam topics list to be sure!

The FCC has released a February 1984 edition of its study sytlabi for Amateur Radio operator license examinations. These syllabi
should be used as the primary guides for all test preparation efforts, as the questions on each exam follow them closely. For copies
of actual Novice or Technician/General test questions, send an s.a.s.e. to ARRL Hg. Please specif vy the license class exam questions
you need. The Advanced and Extra Class questions are currently being compiled, and so are not available as of this writing. Please
also note that the Novice questions are now in effect for all Novice exams. The Technician/General class questions will be used
in the upcoming Volunteer Examiner Program; some are currently in use at FCC exam points.

The new syllabi reproduced here reflect the numerous rule changes that occurred during the rulemaking biitz of 1983. Changes
from the previous syllabi appear in boldface print. — Richard K. Paim, KICE.

STUDY GUIDE FOR FCC AMATEUR RADIC OPERATOR LICENSE EXAMINATIONS

WHY AMATEUR RADIO OPERATOR
EXAMINATIONS ARE REQUIRED

The examinations determine if you are qualified
for the privileges conveyed by an amateur radio
license. Those privileges are many and diverse,
As an amateur radio operator, you are allowed
to build, repair, and modify your radio transmit-
ters. You alone are responsible for the technical
quality of your station’s transmissions. You are
allowed to communicate with amateur radio
operators in other countries around the world
and, in some cases, send messages for friends.
As you upgrade to the higher operator license
classes, you are allowed to communicate using
not only telegraphy and voice, but also tele-
printing, facsimile, and several forms of tele-
vision. For such a flexible radio service to be
practical, you and every other amateur radio
operator must thoroughly undersiand your
responsibilities and develop the skills needed to
operate your amateur radio station properly.

SUBJECTS COVERED IN AMATEUR
RADIO EXAMINATIONS

The written examinations cover the rules, prac-
tices, procedures, and technical material that you
need to know in order to operate your amateur
radio station properly. Each examination ele-
ment is composed of questions which determine
whether you have an adequate understanding of
the topics listed in the corresponding syllabus.
For example, all Element 3 examination ques-
tions are derived from the Element 3 syllabus,
which appears in this Bulletin. To prepare prop-
erly for an examination, you should become
knowledgeable about all topics in the syllabus
for the element you will be taking. Every ex-
amination covers nine general subjects:

* Rules and Regulations
* Electrical Principles ¢ Practical Circuits

¢ Signals and Emissions  » Operating Procedures
* Amtennas and Feedlines ¢ Radio Wave

* Amateur Radio Practice Propagation

* Circuit Componerts

These syllabi are updated as necessary to reflect
current technology and amateur radio practices.
Comments on the study guide contents are
welcome. Mail them to the Personal Radio

Branch, Federal Communications Comrnission,
Washington, D.C. 20554,

OBTAINING STUDY MATERIALS

A study manual can be helpful in preparing for
an examination, Several publishers offer manuals
or courses based upon the material in this
Bulletin. These may be found in many public
libraries and radio stores. The FCC does not of-
fer such manuals, nor recommend anty specific
publisher. However, you will find two FCC
publications, Part 97 and How o Identify and
Resolve Radio-TV Interference Problems, useful
when preparing for the amateur radio examina-
tions. Copies are sold by the Superintendent of
Documents, U.8. Government Printing Office,
Washington, D.C. 20402, Specify stock number
004-000-00424-8 for Part 97 and stock number
004-000-00345-4 for the interference booklet.

QUESTIONS USED IN AN
EXAMINATION

The guestions used in the examinations are taken
from those listed in PR Bulletins 1035A (Element
2); 1035B (Element 3); 1035C (Element 4A); and
1035D {Element 4B). The FCC compiles these
lists from proposed questions submitted by in-
terested amateur radic operators.

SUBMITTING QUESTIONS FOR
EXAMINATIONS

If you are an amateur radio operator, vou are
invited to submit questions for use in the ex-
arninations. Such questions must be suitable for
various types of answer formats: single-answer,
multiple choice or essay type. All proposed
amateur operator license examination guestions
must be directed to the Personal Radio Branch,
Federal Communications Commission,
Washington, [).C, 20554, The following table
shows which element questions may be submit-
ted by each class of amateur operator:

Elements
Opergtor Class 2 3 44 4B

Amateur Exira Yes Yes Yes Yes
Advanced Yes Yes No No

General Yes No No No
‘Fechnician Yes No No No
MNovice No No No No

Each proposed question must be submitted on
asingle 8% x 11" sheet of paper showing the
following:

1} The test element (2, 3, 4A or 4B) for which
the question is proposed.

2) The study guide topic upon which the ques-
tions is based. (Example: B(2) Radio Teleprinting
Operating Procedures.)

3) The question and the answer.

4} One or more reference sources which con-
firm the correct answer, (Examples: ¥CC rule
number; textbook name and page number.)

5) Submittor’s name, address, operator class
and amateur radio station call sign.

FCC approval of a submitted question may
require modification or change to any portion
thereof. All questions submitted become the
propetty of the FCC,

ELEMENT 2 SYLLABUS

A. RULES AND REGULATIONS
Definition:

(1) Amateur Radio Service 97.3(a)

) Amateur radio operator 97.3(c)

(3) Amateur radio station 97.3(e)

(4} Amateur radio communications 97.3(b)

(5) Operator license 97.3(d)

(6) Station license 97.3(d)

(M Control operator 97.3(0)

(8) Third-party traffic 97.3(v)
Novice class operator privileges:

(9) Authorized frequency band 97.7(e)
{10} Authorized Al emission 97.7(e)
Prohibited practices: .
{11) Linidentified communications 97.123
(12) Intentional interference 97.125
(13} False signals 97.121
(14) Communications for hire 97.112(a)
Basis and purpose of the Amatewr Radio Ser-
vice rules:
(15} To racognize and enhance the value of the
Amateur Radio Service to the public as a volun-
tary, non-commercial communication service,
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particularly with respect to providing emergen-
¢y communications. 97.1(a)

{16} To continue and extend the amateur radio
operators’ proven ability to contribute to the ad-
vancement of the radio art. 97.1(b)

{17 To encourage and improve the Amateur
Radio Service by providing for advancing skill
in both the communication and technical phases.
497.1(c)

(18) To expand the existing reservoir within the
Amateur Radio Service of trained operators,
technicians, and electronics «xperts. 97.1(d)
{19} To continue and extend the radio amateurs’
unique ability to enthance international good will,
97.1(e)

QOperating rules;

(20) U.S. amateur radio station call signs 2.302
and FCC Public Notice

{21) Permissible points of communications
o7.89(a) 1y

i22) Station identification 97.84(a)

[The logging reguirements have been eliminated,
thus veference in this syliabus has been re-
moved — Ed.]

{23} Novice band transmitter power limitation
97.67, (d)

{24) Necessary procedure in response to an of-
ficial notice of violation 97.137

125 Control operator requiremerts 97.79(a), (b)

B. OPERATING PROCEDURES

{I) R-S-T signal reporting system

{2) Choice of telegraphy speed

{3) Zero-beating received signal

{4) Transmitter tune-up procedure

(3) Use of common and iaternationally
recognized telegraphy abbreviations, including:
CQ, DE, K. &, R, A&, 73, QRS, QRZ, QTH,
QS1., QRM, QRN

. RADIO WAVE PROPAGATION
(4) Sky wave; “‘skip”
(2) Giround wave

D. AMATEUR RADIO PRACTICE

(1) Measures to prevent use of amateur radio
station eguipment by unauthorized persons
Safety precautions:

(2) Lightning protection for antenna system
{3) Ground system

{4 Antenna instaflation safety procedures
Electromagnetic compatibility — identify and
suggest cure:

(5} Overload of consumer electronic praducts by
strong radio. frequency fields

(6} Interference to consumer electronic products
caused by radiated harionics

Interpretation of SWR readings as related to
faults in antenna system:

{7} Acceptable readings

{8) Possible causes of unacceptable readings

E. ELECTRICAL PRINCIPLES
Concepts:
(1) Voltage .
21 Alternating current, direct current
(3) Conductor, insulator
¢4) Open circuit, short circuit
{5) Energy, power
{6} Frequency, wavelength
{N Radio frequency
(%) Audio frequency
Electrical units:
{9) Volt
{10) Ampere
{11) Watt
{12} Hertz
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(13) Metric prefixes: mega, kilo, centi, milli,
micro, pico

F. CIRCUIT COMPONENTS

Physical appearance, applications, and schematic
symbols of:

(1} Quartz crystals

(2} Meters (D" Arsonval movement)

{3} Vacuum tubes

(4) Fuses

G, PRACTICAL CIRCUTTS

Block diagrams:

{13 The stages in a simple ielegraphy (Al}
fransmitter

2} The stages in a simple receiver capable of
telegraphy (Al) reception

{3) The functional layout of Novice station
equipment, including transmitter, receiver,
antenna switching, antenna feedline, antenna,
and telegraph key

H. SIGNALS AND EMISSIONS
{1) Emission type Al

Cuause and cure:

(2) Backwave

(3) Key clicks

(4) Chirp

(5) Superimposed hum

{6} Undesirable harmonic emissons
(7} Spurious emissions

i. ANTENNAS AND FEEDLINES
Necessary physical dimensions of these high fre-
guency antennas for resonance on amateur radio
frequencies:

{1) A half-wave dipole

{2} A quarter-wave vertical

Common types of feedlines used at amateur
radio stations:

{3) Coaxial cable

(4) Parallel conductor line

ELEMENT 3 SYLLABUS

(Technician, General, Advanced and
Amateur Extra classes)

A. RULES AND REGULATIONS

(1) Control point 97.3(p)

(2} Emergency communications 97.3(wk
97.107

(3) Amateur radio trapsmitter power limita-
tions 97.67

(4) Station identification requirement 97.84(b),
(0 () 97.79(c)

(5) Third-party participation in amateur radio
communications 97.79(d)

{6) Domestic and international third party traf-
fic 97.114; Appendix 2, Art. 41, Sec, 2

(7) Permissible one-way transmissions 97.91

{8) Frequency bands available to the Techni-
cian clags 97.7(d)

(9) Frequency bands available to the General
class 97.7(b)
{10 Limitations on use of amateur radio fre-
quencies 97.61
{11} Selection and use of frequencies 97.63
{12) Radio controlled model crafts and vehicles
97.65(a); 97.9%
(t3) Digital communications 97.69
Prohibited practices:
(14) Broadcasting 97.113
(15) Music 97,1135
(16) Codes and ciphers 97.117
{17y Obscenity, indecency, profanity 97.11%

B. OPERATING PROCEDURES
(1) Radiotelephony
(2) Radioteleprinting

(3) Use of repeaters

(4) Vox transmitier control

{5) Full break-in telegraphy

(6) Operating courtesy

{7} Antenna orientation

(8) International communication
(%) Emergency preparedness drills

C. RADIO WAVE PROPAGATION
(1) lonospheric fayers; D, E, F1, F2
(2) Absorption

{3) Maximum usable frequency

(4} Reguiar daily variations

(%) Sudden ionospheric disturbance
(6) Scatter

{7y Sunspot cvcle

{8) Line-of-sight

{9) Ducting, tropospheric bending

D. AMATEUR RADIO PRACTICE

Safety precautions:

{1) Household ac supply and electrical wiring
safety

{2) Dangerous voltages in equipment made in-
accessible to accidental contact
Transmitter performance:

(3) Two-tone test

{4y Neutralizing final amplifier

{3) Power measurement

Use of test equipment:

(6) Oscilloscope

(7} Multimeter

{8) Signal generators

{9 Signal tracer
Electromagnetic compatibility; identify and sug-
gest cure:
{10) Disturbance in consumer electronic prod-
ucts caused by audio rectification
Proper use of station accessories:
{11} Reflectometer (VSWR meter)

(12) Speech processor — rf and af

(13) Electromnic t-r Switch

(14) Antenna tuning unit; matching network
(15} Monitoring oscilloscope

(16} Non-radiating load; *‘dummy antenna’
{17) Field strength meter; S-meter
(18) Wattmeter

E. ELECTRICAL PRINCIPLES

Concepts:

(1) Impedance

(2) Resistance

{3) Reactance

{4) loductance

(5; Capacitance

(6) Impedance matching

Electrical units:

{7 Ohm

(8) Microfarad, picofarad

(%) Henry, millihenry, microhenry

(10} Decibel

Mathematical relationships:

(11) Ohm’s Law

(12) Current and voltage dividers

{13y Electrical power calculations
(14) Series and parallel combinations; of
resistors, of capacitors, of inductors
(15) Turns ratio: voltage, current, and im-
pedance transformation
{16) Root-mean-square value of 2 sine wave
alternating current

F. CIRCUIT COMPONENTS
Physical appearance, types, characteristics, ap-
plications, and schematic symbols for:

(1} Resistors

2) Capacitors



{3) Inductors
(4) Transformers
(5) Power supply tvpe diode rectifiers

G. PRACTICAL CIRCUITS -

(1) Power supplies

(2) High-pass, low-pass, and band-pass filters

(3) Block diagrams showing the stages in com-
plete AM, SSB, and FM transmitters and
receivers

H. SIGNALS AND EMISSIONS
(1) Emission Tvypes A, A3, Fl, F2, F3
(2) Signal, information
{3) Amplitude modulation
{4) Double sideband
(5} Single sideband
(6} Frequency modulation
{7} Phase modulation
(8) Carrier
(9) Sidebands
(10} Bandwidth
(11) Envelope
{12) Deviation
(13) Overmodulation
(14) Splatter
(135) Frequency translation; mixing,
multiplication
(16} Radioteleprinting: audio-frequency shift
keving, mark, space, shift

I, ANTENNAS AND FEEDLINES
Popular amateur radio antennas and their
characteristics:

(1) Yagi antenna

(2) Quad antenna

(3) Physical dimensions

(4) Vertical and horizontal polarization

(5} Feedpoint impedance of half-wave dipole,
guarter-wave vertical

(6) Radiation patterns; directivity, major lobes
Characteristics of popular amatew radio antenna
feedlines; related concepts:

(7) Characteristic impedance

(8) Standing waves

(9 Significance of standing wave ratio
(10) Balanced, unbalanced
{11) Attenuation
(12) Antenna-feedline mismatch

ELEMENT 4A SYLLABUS
(Advanced and Amateur Extra classes)

A. RULES AND REGULATIONS

(1) Frequency bands available to the Advanced
class amateur radio operator and limitations on
use 97.7(a); 97.61

(2} Automatic retransmission of amateur radio
signals and signals from other radio services
97.3(x); 97.113; 97.126

(3) Amateur radio stations in repeater opera-
tion 97.3(1); 97.85; 97.61(c)

(43 Amateur radio stations in auxiliary opera-
tion 97.3(1); 97.86; 97.61(d)

{5) Remote control of amateur radio stations
97.3(m)}2); 97.88

{6) Automatic control of amateur radio sta-
tions 97.3(m)(3)

(7} Control link 97.3(n)

(8} System network diagram 97.3(u)

(9) Station identification 97.84(c), (d), ()
[Former logging reguirement reference deleted
(10) Antenna height limitations 47.45
(11) Antenna height above average ferrain
97.67(c); Appendix 5

Prohibited practices:
(12) Business communications 97.110
{13) International communications 97.111

(14) Remnneration for use of station 97.112

Novice operator class examinations:

(15) Element 1(A) examination preparation
97.27(a)

(16) Element 1 examination preparation
97.27%(c), (e}

17y Examination administration 97.28(), (c),
), {f), (@)

(18} Examination grading 97,29

(19) Volunteer examiner requirements 97.31(a),
(b), (c}, (&}

{20) Volunteer examiner conduct,97,33

B. OPERATING PROCEDURES
(1) Facsimile transmission
(2} Slow-scan television transmission

C. RADIO WAVE PROPAGATION
(1) Sporadic-E
(2} Selective fading
(3) Auroral propagation
(4) Radio-path horizon

D. AMATEUR RADIO PRACTICE
Use of test equipment:

(1) Frequency measurement devices

(2) Dip meter

(3) Performance limitations of oscilloscopes,
meters, frequency counters; accuracy, frequen-
cy response, stability
Electromagnetic compatibility:

{4} Intermodulation inierference

(5} Receiver desensitizing

{6} Cross-modulation interference

(7) Capture effect

E. ELECTRICAL PRINCIPLES
Concepts:

{1} Reactive power

(2) Series and parallel resonance

(3) Skin effect

(4) Fields, e¢nergy storage, electrostatic,
electromagnetic
Mathematical relationships:

(5} Resonant frequency, bandwidth, and Q"
of R-L-C circuits, given component values

{6} Phase angile between voltage and current,
given resistance and reactance

(7} Power factor, given phase angle

(8) Effective radiated power, given system gains
and losses

(% Replacement of voltage source and resistive
voltage divider with equivalent circuit consisting
of a voltage source and one resistor (an applica-
tion of Thevenin's Theorem, used to predict the
current supplied by a voltage divider to a known
load})

F. CIRCUIT COMPONENTS
Physical appearance, types, characteristics, ap-
plications, and schematic symbols for the
following:

(1) Diodes; zener, tuanel, varactor, hot-carrier,
junction, point contact, pin

{2) Transistors; npn, pap, junction, unijunc-
tion, power, germanium, silicon

(3) Silicon controlled rectifier, triac

(4) Light emitting diode, neon lamp

(3) Crystal lattice ssb filters

G, PRACTICAL CIRCUITS
(I) Voltage-regulator circuits; discrete and
integrated
(2) Amplifers: Class
characteristics of each type
(3) Impedance-matching networks; Pi, L, Pi-L
(4) Filters; constant K, M-derived, band-stop,
noich, Modern-network-theory, Pi-section,

A, AB, B,

T-section, L-section (not necessary to memorize
design equations; know general description,
characteristics, responses, and applications of
these filters)

(5} Oscillators; various types and their applica-
tions; stability
Transmitter and receiver circuits — purpose of
each and how it functions:

(8} Modulators; am, fm, balanced

(7} Transmitter final amplifiers

(8) Detectors, mixer stages

(9) RF and I¥F amplifier stages
Circulation of voltages, currents, and power in
common amateur radio circuits:
(10) Commeon emitter class A transistor
amplifier; bias network, signal gain, input and
output impedances
(11) Common collector class A transistor
amplifier; bias network, signal gain, input and
output impedances
Circuit design selection of circuit component
values:
{12) Voltage reguiator with pass transistor and
zener diode to produce given output voltage
(13) Select coil and capacitor to resonate at given
frequency

H. SIGNALS AND EMISSIONS
(1) Emission types A4, A5, F4, F5
{2) Modulation methods
(3) Deviation ratio
(41 Modulation index
(5) Electromagnetic radiation
(6) Wave polarization
(7) Sine, square, sawtooth waveforms
(8) Root-mean-square value
(9) Peak-envelope-power relative to average
(10) Signal-to-noise ratio

[. ANTENNAS AND FEEDLINES
(1) Antenna gain, beamwidth
(2} Trap antennas
(3) Parasitic eiements
(4} Radiation resistance
(5} Driven clements
{6} Efficiency of antenna
(7) Folded, multiple wire dipoles
(8) Velocity factor
(9) Electrical length of a feedline
{10) Voltage and current nodes
{11) Mobile antennas
(12) Loading coil; base, center, top

FELEMENT 4B SYLLABUS

(Amateur Extra class)

A. RULES AND REGULATIONS

(1} Frequency bands available to [J.S, amateur
radio operators and limitations on their use in-
cluding variations for Regions 1 & 3 97.61; 9$7.95

(2) Amateur-Satellite Service Sabpart H

(3} Purity of emissions 97.73

(4} Mobile operation aboard ships or ajrcraft
97.101

(5} RACES Subpart

(6) Points of communications 97,89

(7 Alien operators, reciprocal agreements Sub-
part G

(8) Volunteer-Examiner Coordinators Subpart
I
Volunteer examiner teams:

(%) Examination elements 97.21
(16) Examination reqnirements 97,23
(1) Examination credit 97.25
(12) Examination procedure 97.26

(continuec on page 64)
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Happenings

. 160-Meter RTTY Request
e 160-Meter Power Limits Should Go — ARRL

e ARRL Bids For Reconsideration In 2310-2390 MHz Loss

o Goldwater and FAR Scholarships

ARRL Asks For 160-Meter RTTY

In a Petition For Rule Making filed with the FCC
on February 2, 1984, ARRL requested that the
agency amend Part 97 of its Rules to allow F1
emissions in the entire 160-meter band,
[800-2000 kHz. ¥l is the Commission's
designator for frequency-shift keying (FSK), a
commen made used for digital communications.
Presently only Al (on-off keying) and A3
{amplitude-modulated voice) modes are permit-
ted on *“top band.”

in support of its request, ARRL offered a brief
history of rule making in the band, and noted
the Commission’s past reluctance to allow any
modes other than Al and A3 because of an in-
termational mandate concerning protection for
Lotan A operations. Loran is a radiodetermina-
tion service for aiding navigation. “‘However,
with respect to the [800-1900 kHz portion of the
band, now exciusively allocated to Amateur
Radio, there is no Loran A to be protected,”
ARRL stated. At 1900-2000 kHz, the League
noted that the international mandate for Loran
A protection, which calls for Al and A3 types
only, is now moot because uf the cessation of
Loran A operations in this segment in ITU
Region 2 {(North and South America). The
League said it was precisely this abandonment
of 1.8, Loran A operation and the reduction in
Canadian operation that, in 1981, led to the
elimination of the special geographic power
limitations by the Commission at 1800-1900 kHz.
Now, with Canadian Loran A operations ter-
minated, there is no longer any need for U.S.
160~-meter mode limitations, ARRL indicated,
‘¢, itis now appropriate to permit mote flex-
ibility for amateur operation in that band,” the
League concluded.

Concerning the need for 160-meter FI
privileges, the League cited two factors: First,
there has been a rapid growth of RTTY activity
because of the availability of inexpensive per-
sonal computers that readily adapt to this mode.
*There is thus a need for additional RTTY chan-
nels in the HF bands as the RTTY portions of
the other HF bands become more crowded,”
ARRL stated. Second, with the continuing
decline of sunspot numbers and the corres-
ponding changes in skywave communications,
the 160-meter hand is hecoming more essential
at night for certain paths.

Because of the need for flexibility in amateurs’

*Deputy Manager, Membership Services, ARRL
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own band planning and coordination efforts, the
League stated its desire that the FCC not create
a particular subband for F1 operations.

ARRL REQUESTS END TO 160-METER
SPECIAL POWER LIMITS

In a geparate move concerning the 160-meter
band, ARRL has requested that the FCC ter-
minate the special geographic power limitations
that currently exist at the 1900-2000 kHz por-
tion. The League filed a Petition For Issuance
f Order Relieving Operating Restrictions with
the Commission Secretary on February 2, 1984
to remove the special restrictions contained in
the domestic frequency table for 1900-2000 kHz
and in Section 97.61(b)(1) and (2) of the Amateur
Radio Rules. These special power restrictions,
expressed in peak envelope power output by
state, were put in place originally to protect
Loran A radionavigation operations in the
Northeastern U.S. and Canada.

The League said these special limils are no
longer required, as Loran A operations at
1900-2000 kHz are nounexistent in I'TU Region
2 {North and South America).

ARRL stated its belief that the Commission
has the authority simply to issue an Order
amending the rules per its petition, thus fore-
going the notice and comment stages of rule-
making procedures, based on the following
language of §97.61(b)(1): ““The use of frequen-
cies in this band is on a shared basis with the
Loran A radionavigation system and is subject
to cancellation or revision, in whole or in part,
hy order of the Commission, without hearing,
whenever the Commission shall determine such
action necessary in view of the priority of the
Loran A radionavigation system . . . (emphasis
added). ARRL also cited the fact that FCC lifted
the old 1800-1900 kHz power restrictions by
Order upon a U.8. Coast Guard statement that
its Loran A operations were ceasing.

The League concluded its request by stating,
*“The relief of unnecessary operating restrictions
is appropriate and will further the public inferest
in that it will permit increased opportunities for
experimentation and enhance amateur com-
munication in this unique frequency band.”’

2310-2390 MHz — THINK AGAIN, FCC
ARRL has asked FCC to reverse its decision to
remove amateur access to the 2310-2390 MHz
segment of the 2300-2450 MHz band. This deci-
sion, reported in the Second Report and Order

Conducted By Richard K. Palm,* K1CE

of the WARC-T9 implementation proceeding
{General Docket 80-739), was made to protect
new aeronauticai flight test telemetry operations
from interference. These uperations are 2 mobile
service for relaying electrical and other data by
telemetry, and for telecommand operation, for
flight testing of manned and unmanned aircraft
and missiles. WARC-79 agreements provide for
a secondary amateur allocation, and primary
fixed, mobile and radiolocation allocations at the
2300-2450 MHZz portion of the spectrum.

In comments filed in the Third Notice of in-
quiry in the WARC proceeding, ARRL re-
cuested that the amateur allocation be retained,
and that BCC investigate the possibility of
geographical sharing between amateurs and
aeronautical telemetering. The League supported
the need for safety, particularly for the general
public, in flight test areas, but quickly pointed
out that these pperations would exist on a very
limited and specifically defined geographic basis,
Thus, the door secms open to amateur/ flight test
sharing on this geographic basis.

FCC turned down ARRL's requests, saying
“there is little evidence to support the ARRL
proposal ... and no new information was filed
in response to the {later released] NPRM [Notice
of Proposed Rule Making] to support such shar-
ing'” (Paragraph 53 of the Second Report and
Qrder).

in a February 21, 1984 Petition for Recon-
sideration, the League took issue with the Com-
mission, stating that no technical analysis has
ever been provided to establish the presumed in-
terference between primary seronautical
telemetering and Amateur Radio use of the band.
MNor has there been significant opportunity to
establish such data on a national basis, ARRL
said. Because of the Commission’s stated intent
that it did not wish to revisit the matters
addressed in the extensive WARC-79 prepara-
tions, ARRL did not have the full opportunity
to rebut the agency’s thinking with respect to the
2310-2390 MHz segment. To wit, the Repor! and
Order in the WARC preparations proceeding
{Docket 20271) positively states that Amateur
Radio occupancy of the band wouid continue.
The League and the amateur community fully
expected continued access to the band.

it was not until the Third Notice of Inquiry
in the WARC implementation proceeding that
any indication arose that FCC intended to aban-
don its own ground rules and exclude amateurs
from the 80-MHz-wide segment of the band,
contrary to its pre-WARC position. The short
period between the release of the third notice and



the comment deadline in the Notice of Proposed
Rule Making was inadequate for a thorough con-
sideration of the technical issues,

In other arguments, the League pointed to the
{ack of any request for acronautical flight testing
exclusivity at the segment in a petition for rule
making filed by the Aerospace and Flight Test
Radic Coordinating Council. The petition,
RM-4077, looking for flight-test access to the
segment, has not yet been acted upon by the
Commission. ARRL suggested that this rule-
making proceeding may be the appropriate
vehicle for addressing the League’s geographical-
sharing proposal.

ARRL summed up its bid for reconsideration
by reminding the Commission of its duty under
the Communications Act of 1934 to foster the
widest use of radio service. *'For the Commis-
sion to preclude all amateur secondary use of that
band would be the most arbitrary of frequency
allocation actions,” ARRL concluded. The
League urged continued amateur access to the
segment until the technical parameters of both
the primary use of aeronautical flight-test
telemetry and secondary geographical sharing by
amateurs are explored in further rule-making
proceedings such as RM-4077.

ANTENNA-CONTEST LICENSE
SOUGHT

On February 14, ARRL filed an application for
an experimental license under Part 5 of the FCC
Rules. The application secks authority for par-
ticipants in ARRL’s Antenng Design contest (see
March 1984 O8T, p. 56) to do onte-way tests on
18.073, 18,163, 24.895 and 24.985 MHz with
250-W peak power. (The frequencies were chosen
arbitrarily 5 kHz in from each band edge of the
18- and 24-MHz WARC bands so that con-
testants can check the flatness of their antennas
across the band; they are subject to adjustment
to accommodate government users of the fre-
guencies.) Only AQ emission will be used, except
for ID by A3J or Al (new J3E and AL A, respec-
tively) emissions every 15 minutes, The identifica-
tion has not yet been worked out, but it will in-
clude the normal amateur call sign of the par-
ticipants, shown on an appendix ARRL will fur-
nish later.

FCC LICENSE FIGURES

As of January 31, statistics for the Amateur Ser-
vice by license class look like this:

Extra Class 34,674
Advanced 95,782
General 118,623
Technician 77,518
MNovice 85,482
Individunat

Operators 411,479
Club Stations 2413
Mil. Recreation 191
Secondary Stns. 252
RACES 479
Total Stos. 414,814

FERST GOLDWATER SCHOLARSHIP
TO BE OFFERED

‘The ARRL Foundation plans to award the first
Goldwater Scholarship for the academic year
1984-1985 this fall. With the fund-raising cam-
paign for the Goldwater Scholarship Endowment
Fund well underway (see elsewhere in this col-

‘Charter Contributor to the Goldwa:p? Scholarship F‘und: _

“Here's your opportunity to thank Barry, KYUGA, for his long-term staunch support of the.
“Amateur Radio Service and fo lat him know of your appreciation. Send in your contribution
-how and bé & Charter Contributor, All Charter Contributors will have their name and call

- disted In a commemorative bogk to ba presented to Senator Goldwater prior 1o the awarding
-zt the first scholarship in his honor. The deadline for donations by Charter Contributors |s
ugust 1, 1984, - I o T .

=41 your contribution is $25 or more, we will list your name and call in QST. H your contriby-'-
otlon is $100 or more, in additlon to ‘volir name and call appearing in QS8T, vou will recsive a

signed bhotograph of the Senator, suitable for display In your hamshack, And for contribu-

“tlons of $1000 or more, in addition to the above, we'll put your photo in Q8T and you'll
~vageive a personal thank you call from Robert York Chapman, W1GV, President of the AREL
- Foundation, which is administering the Goldwater Scholarship Fund.
~-.-We weloome &/l contributions, regardless of size. Pleads help us achleve our goat of
buiiding an endowdrent sufficient to fund the Goldwater Scholarship in parpetuity. What
beiter way to honor a great amateur, 2 graat statesman and a great human being? Please
.naké your check payable to the ARRL Foundation Goldwater Scholarship Fund, and send to
~ARRL Foundation, 225 Main St., Newington, CT 06111. S - .
<2 Charter Contributors of $25 or more (as this [s being written) Inciude: Talzo Arskawa,
- NZATTIJASAER; Hobert Aidrich, WBJVM: Albany ARA; Raymond Brown, W2STF; Richard

.Badgett, KASSRV; John Brant, WBWAB; Howerd Bulfock, WALBM; Charles Campbell, WSUEM;

Hugh Grouch, WTHEZ; Ted Clifton, WOTC; Danlef Getin, N2DMT: Robert Carter, W7INP: lan
‘Elliatt, W7JIMX; Dale Dighl, KSWUF; Anthony. DeCaro, K20CV:; Sandy Donahus, WA4ABY;
‘EL-R. Durham; Milton Durharn, KO7RX; livin Emig, WEGC; Byron Gitford, WA4YPC; Jan
(arner, WBIQV, W. P, Gearhiser, W5EPW, |. Goldwasser, WARD: David Hyde; KAZMJI; Vaughn
Harrick, KBEXJ; A, E. Hirsch, Jr., K28KY; Ed Jonss, WB2DVL: Clarence Jeffers, KA1IH; Date

. Jones, KEMM; R. 8. Kingsbury, KAWOX; John Libby, W2SWA; Louia Lyell, WASYMK; Lowell.

“Lux, KBSRD; Charles Mason, NSGNE; Nellie Meyers, KABDVY; Massilion ARC: Charles

- Mathias, WOKGD; Don Meserve, WRHG; Harold Masten, AFBB; Roy Ozawa, WBFOJ; Stanley
{iedermaler, WBYIQ; Aaron Powers, WENUM; Willard Prentice, W3VBM; Willls Richardson,
VBSLE; Rock Creek ARA; Clyde Stanfield, WABHEG; ARRL President Garl L. Smith, WOBW.;
Terriann Smith; Leland Smith, WSKL; Charles Stone, KBOSN; J. M, Scovill, WIGSZ;

--fndrew Stefanek, N1CLO; Ethel Smith, K4LMB; The Rev. Anthony Tamulls, WSPQS; John

CiTlernan, KAGLNG; Charles Taksony, WBFJIG L. Phil Wicker, W4ACY; Raymond Wilson,

-W7BMM; Staniey Wauchope, WEMIO/VKBAIO: Donald Web
“TKLIWL; Richard Yeager, WBEYKY; Frank Zayac, W2EYY.

er, N4DIC; Haymaond Yakesh,

umn), it is anticipated that the Endowment will
be sufficient to make the first award this fall,
potentially in the amount of $5000,

Applicants must have been accepted for enroll-
ment in at least a baccalaureate degree program
in a regionally accredited institution of higher
education, must be a licensed radio amateur and
must intend to study full-time in a
communications-related field. Among the fac-
tors to be considered in selecting a scholarship
tecipient will be academic merit and financial
need, Applications are available from the ARRL
Foundation, Inc., 225 Main $t., Newington, CT
06111, The deadline for applications for the
1984-1985 academic year is June 1, 1984,

This scholarship is administered by the ARRL
Foundation, and is separate and distinct from
the scholarships offered by the Washington, DC-
based Foundation for Amateur Radio discussed
clsewhere in this column.

SECTION MANAGER ELECTION
NOTICE

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

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

signatures on each petition.

Petition forms (CD-129) are available on re-
quest from ARRL Headquarters, but are not re-
quired. The following form is suggested:

(Place and date)
General Manager, ARRL
225 Main St., Newington, CT 06111

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

(Signature ... Call ... City ... ZIP ...\

An SM candidate must have been a member
of the League for a continuous term of at least
two years and a licensed amateur of Technician
class or higher immediately prior to receipt of
petition at Headquarters.

Petitions must be received at Headquarters on
or before 5:30 P.M. Eastern Local Time June
8, 1984,

Whenever more than one member is
nominated in a single secticn, ballots will be
mailed from Headquarters on or before July 2,
1984, Returns will be counted August 21, 1984,
5Ms elected as a result of the above procedure
will take office October 1, 1984,

If only one valid petition is received for a Sec-
tion, that nominee shall be declared elected
without opposition for a two-year term begin-
ning October 1, 1984,

If no petitions ure received for a Section by
the specified closing date, that Section will be
resolicited in Qctober O857. An SM elected
through the resolicitation will serve a term of 18
months.

Vacancies in any SM office between elections
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are filled by appointment by the CGeneral
Manager.

You are urged to take the initiative and file
4 nominating petition immediately.
David Sumner, K1ZZ
General Manager

REPEAT NOMINATING
SOLICITATION

Since no petitions were received for the Eastern
Pennsylvania Section by the petition deadline of
December 9, 1983, as a result of notices in the
October and November (ST, nominating peti-
tions for this section are herewith resolicited. See
the above notice for details on how to nominate,

SECTION MANAGER ELECTION
RESULTS

The following elections were conducted for a
two-year term of office beginning April 1, 1984
Balloting Results: 1n the North Carolina Section,
Rae Everhart, K4SWN, received 579 votes and
[an C. Black, WD4CNR, received 323 votes. Mr.

{continued from page 613

(13) Examination preparation 97.27(b), (d), (e}
(14) Examination administration 97.28(a), {e),
h, @, )

(15) Volanteer examiner requirements 97.31(d)
{i6) Temporary operating authority 97.35

B. OPERATING PROCEDURES
(1) Use of amateur radio sateilite
(2) Amateur fast-scan television

. RADIO WAVE PROPAGATION
(1) Eme; "‘moonbounce”

{2) Meteor burst

{3 Trans-equatorial

D, AMATEUR RADIO PRACTICE
Use of test equipment:

(1) Spectrum analyzer; interpret display:
display of transmitter output spectrum, such as
commonly found in new product review articles
in amateur radio magazines

{2) Logic probe; indication of high or low state,
pulsing state
Electromagnetic compatibility:

(3) Vehicle noise suppression; ignition noise,
alternator whine, static

{4) Direction finding techniques; methods for
location of source of radio signals

E. ELECTRICAL PRINCIPLES
Concepts:

{1) Photoconductive effect

(2) Exponential charpe/discharge
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Everhart was deciared elected.

In the Pacific Section, James F. Wakefield,
AH6CO, received 174 votes and Army Curtis,
AH6P, received 124 votes. Mr. Wakefield was
declared elected.

ln the Virginia Section, Claude E. Feigley,
W3IATQ, received 828 votes and A. Ray Massie,
K3RZR, received 502 votes. Mr. Feigley was
declared elected.

FAR SCHOLARSHIPS

The Foundation for Amateur Radio, Inc., a non-
profit organization with headquarters in
Washington, DC, plans to award 15 scholarships
for the academic year 1984-85. The Foundation,
composed of 50 local area Amateur Radio clubs,
fully funds twe of these scholarships from the
proceeds of its annual hamfest. 1t administers,
without cost to the donors, three scholarships
for the Quarter Century Wireless Association,
two for the Dade {Florida) RC and one each for
the Radio Club of America, the Richard G.
Chichester Memorial, the Young fadies’ Radio
l.eague, the Edmund B. Redington Memorial,

Mathematical relationships; caleuiations:

{3) Time constant for R-C and R-L circuits (in-
¢luding circuits with more than one resistor,
capacitor or inductor)

(4) Impedance diagrams; basic principles of
Smith chart

{5} Impedance of R-L-C networks at a specified
frequency

{6) Algebraic operations using complex
numbers; real, imaginary, magnitude, angle

F. CIRCUIT COMPONENTS
Physical appearance, types, characteristics, ap-
plications, and schematic symbols for:
{1) Field-effect transistors; enhancement,
depletion, MOS, CMOS, n-Channel, p-Channel
{2y Operational amplifier and phase-locked
loop integrated circuits
{3) 7400 Series TTL digital integrated circuits
(4) 4000 Series CMOS digital integrated circuits
(5) Vidicon; cathode ray tube

G. PRACTICAL CIRCUITS

(1) Digital logic circuits; flip-flop,
multivibrator, AND/OR/NAND/NOR/
pgates

{2} Digital frequency divider circuits; crystal
marker, counters

{3} Active andio filiers using integrated opera-
tional amplifiers
High performance receiver characteristics

{4) Noise figure, sensitivity

{5) Selectivity

(6) Dynamic range
Calculation of voltages, currents, and power in

the Amateur Radio News Service, the Colum-
bia (Maryland) ARA, the Baltimore (Maryland)
ARC and the Lewis G. Wilkinson Memorial.

Licensed radio amateurs may compete for one
or more of these awards if they plan to pursue
4 full-time course of studies beyond high schaol
and are enrolied or have been accepted for enroll-
ment in an accredited umiversity, <ollege or
technical school. Most of the scholarships require
the applicant to hold at least an FCC General
class license or equivalent. The scholarship
awards range from $350 to 5900, with preference
given in some cases to residents of specified
geographical areas or for the pursuit of certain
study programs.

The Foundation is devoted exclusively to pro-
moting the interests of Amateur Radio and to
those scientific, literarv and educational pursuits
that advance the purposes of the Amateur Radio
Service.

Additional information and an application
form can be requested by letter or QSL/postcard
postmarked prior to May 31, 1984 from: FAR
Scholarships, 6903 Rhode Island Ave., College
Park, MD 20740, BEy=

common amateur radio oriented circuits:

(7) Integrated operational amplifier; voltage
gain, frequency response

(8) F.E.T. common-source amplifier; input
impedance
Circuit design; selection of circuit component
values:

(9 LC preselector with fixed and variable
capacitors to tune a given freguency range
{10 Single stage amplifier to have desired fre-
quency response by proper selection of bypass
and coupling capacitors

H. BIGNALS AND EMISSIONS

(1) Pulse modulation; position, width

(2) Digital signals

(3} Modulation amplitude compandored
single-sideband

(4 loformation rate vs. bandwidth

(5) Peak amplitude of a signal

(6) Peak-to-peak values of a signal

1. ANTENNAS AND FEEDLINES

(I) Antennas for space radio communications;
gain, beamwidth, tracking

{2) Isoiropic radiator; use as a standard of
comparison

(3) Phased vertical antennas; resultant patterns,
spacing in wavelengths

(4) Rhombic untennas; advantages,
disadvantages
{5) Matching antenna to feedline; delta,
gamma, stub

{6) Properties of [/8, i/4, 38 and 1.2
wavelength sections of feedlines; shorted, open
RS



East Coast 220-MHz EME
DXpedition

By Ed Gray,* W@SD, Barry Ameson,** WBOPJB and Marc Thorson,*** WBETEM

Aft.er nearly 100 QS0s and about 4000 miles, the Hast Coast 220-MHz EME DX pedition is 2

matter of record. We left WBSTEM’s QTH on December 14, in 2 raging snowstorm, and returned, WEEF T’ ‘;:‘ A:(D c;f n;y 1::‘ i’ C;T
under similar circumstances, on Christmas Eve. Operating from the borders of WV/VA, MD/DE KEFF X X X X X X X x
and NY/VT and from WIUHE (RI) and WIAW (CT), we netted 2 total of 75 220-MHz EME WBSLUA X X X X X X X X
Q50s. These states were needed by nearly every 220 operator, Top honors go to WSFF, KSPF, msﬁem ’; i § ; i § )’E ;é
WBSLUA, WasD and WBATEM, who made Q80s at every stop (see Fig. 1). Also, WA3GOO KDBR X X X ¥ X ¥ x -
reached us via tropo from VA, WV, MD, DE, RI and CT, and WIJR from VA, WV, NY, VT~ | Keay - e XX XX XX
and RI. Other stations worked on tropo were W3GPY, WIWW, WiGCI, W2EIF, K4LHB and W4wD - =~ X X X X X X
NaB, ms xR X X C Xz

Special thanks to WBATEM, who designed the equipment used and maintained regular skeds KOKFR EOREE T SN SR .
with us during the DXpedition. Thanks also to WIUHE, W1IR, WA3GOOQ, W3GPY, WBILJK KeHMB R T
and K3EUG for liaison and backup while we were out East, and to K1ZZ, WIXX and others at mgg;_?; L - - - i
ARRL Haq. for making our stay in Newington a successful and enjoyable one. Here are a few N _

highlights of our journey East. .

Fig. 1 — The East Coast DXpedition nettad a
total of 75 220-MHz EME QS0s. Hera is the
breakdown of those contacts by state,

"RtleA.?s,BS%( 151, Salem, SD 57058, **5300 W, 52nd, Sioux Falls, 5D 57106, ***331 Daketa, Akron,

p -k

After NY/VT, we headed for the Tiverton, Rhode !sland, QTH of Norm
Patenaude, W1UHE, arriving the afternoon of December 19, Shortly

Having quickly warked the band dry at our first stop, the WV/IVA
border, we moved on to MD/DE, where we had great success working
everyone we heard. QOur noise level was virtually zero, and conditions
were good. The HF rig on the steering wheel was used primarily for
keeping in regular contact with WBETEM and for lialson along the
route. The 220-MHz equipment is on the seat, beside W@SD, with the
rest of the 220 gear on a sheli behind the seat.

after moonrise, WOSD was able to work a couple of stations, before
the moon went behind the house. Later, we warked some tropo, as It
was. a 220 activity night. W1UHE also did a good deal of aperating, in-
cluding K&FF and WSFF among the contacts. The second night at
W1IUHE, we managed to work KSKFR and VE3EMS, but were unable to
rmake two-ways with KOHMB and KOXY despite five hours of trying. It
was our coldest teardown, at 6° F.

At the fast stop on our East Coast swing, WBSTEM took some time
out o operate from the visitor's console at W1AW. Aside from some
power-line problems, the Newingion operation went smoothly, netting
us ning contacts on EME and WA3GOO on tropo. We alsc worked
quite a few stations on 75 meters using the rhombic and kW.

Teardown at W{AW was done in 8 inches of freshly tallen snow. Qur
generator Is at the left, secured to the trailer; the 220 array, above the
car roof, awaits dismantling. W1AW's 432 EME array is barely discemi-
ble behind the 220, After a farewell visit with the ARRL Communica-
tions Department, we were on our way, making it home barely in time
tor Christmas, BEFT
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Correspondencd

All tetters will be considerad carefully. We resetve the right to shorten ietters selected in order to have more members'’ views represented. The publishers
of QST assume no responsibility for statements made herein by correspondents,

WHAT'S NEW?

{11 have been a member of ARRL for several
years, but sometimes [ don't even unwrap the
(ST issues — but in a few months generally give
them away to hams who are project builders, ete.
I wasn’t going to renew my subscription again
this vear, but 1 just happensd to open the
January issue, because I believe | heard the space
Shuttle answer my call and I heard there was a
partial list in QST of those he had heard.

1 was so surprised to see QST had been
revamped with interesting articles and especially
cartoons like those in “*Build that Kit" and *“Get-
ting Into Amateur Electronics.” Previously, it
seemed to me there was not a great deal for “ap-
pliance operators’ and those with a sketchy
knowledge of what goes on inside our black
boxes. Years ago in the tube era, I did con-
siderable work repairing home and auto radios.
Keep the interesting *‘down to earth where most
of us live" articles and illustrations coming. —
Clyde B. Stanfield, WASHEG, Upland,
California

WORLDWIDE BEACON FREQUENCY

{7 Based on the number of signals that zero in
on 14.1 MHz, one must conclude that there are
many amateurs who are unfamiliar with the
woridwide beacon net (June 1983 QST, p. 27,
What could be more conclusive than when a VE3
called ZS6DN after one of that bheacon’s
transmissions.

As the QST article pointed out, one “can get
a guick general appratsal of the various 14-MHz
paths that may or may not be open around the
world, and the direction and quality of the open-
ing’’ in only a few minutes. With so much QRM,
however, it is often impossible to take advan-
tage of the beacon system.

It would really be helpful to those who
monitor the beacons regularly to check on im-
mediate openings and to those who ara collecting
data for a propagation study if the users/tuners
would move off at least 0.5 kHz. — J. W.
Preher, W2TKG, Baldwinsville, New York

NIHILUM ANTE UNUS?

71 1 loudly applaud Bill Wilson’s observations
(Jan. 1984 QST, p. 55) on DX operating today,
What is so discouraging is that it is so true. One
of the problems is that the worst violators of
good operating practice are Extra Clasgs
operators, and many of them are the well-known
Honor Roll types.

[ strongly recommend that the League focus
more directly on this issue in general, making it
a primary goal to improve amateur DX opera-
tions worldwide during 1984, We must redevelop

"Leosa transiation: Zaros ate always iast. — Ed.|
*Public Information Coordinator, ARRL
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operating courtesy before chaos rules the ham
bands. Listening to some pileups sounds like
children crying for candy.

**Listen carefully before puiting mouth into
gear!”” The list of rules can go on and on from
there. - Richard B. Wilborg, W1FJH, Hudson,
New Hampshire

LEGISLATING DECENCY

i1 1 agree wholeheartedly with the sentiments ex-
pressed in “Freedom of Speech, on the Air’’
(Jan. 1984 QST, p. 78). The appeal to common
decency is not ounly ethical, but it is the only
fogical alternative, since arguments based on
legal premises are, as we have found, unstable,
Common decency cannot be tegislated, anymore
than “good amateur practices.”” It devolves upon
each one of us to live up to our responsibility
inherent in that FCC license, Congratulations on
a “*sermon’’ none of us are above heeding. —
Ted Applegate, KB4ERV, Southport, North
Cuarolina

METERS UBER ALLES

11 wish to strongly suggest that all
measurements given in QST be in the common
system: metric. For most of the history of radio,
wavelengths, bands and whatever else has been
expressed in meters or portions thereof. It seems
archaic to read measurements in the “old™
English system, let alone the headaches achieved
by converting to metric. Think about if; even the
handy talkies are in metric. — Aderriff /.
Mirman, D.O., KC3JY, Springfield,
Pennsyivania

WHY NOVICES QUIT

{1 T think [ can give you some reasons for so
many of the new licensees dropping out and not
reaching for the better grade. i just received my
Novice ticket in December and wag anxious to
try it out. The first contact | made, the ham on
the other end sent me a string of 779?771?917 The
next one continued to show me how fast he could
send code — not much fun in that. So [ tried
to make more contacts. About the time [ got
ready to answer their CQ. some good ham
started to tune his transmitter. Next was someone
calling CQ, CQ, again covering up a beautiful
signal, [ haven’t become discouraged yet, as i
will be taking my Tech or General in May, Lord
willing. Henry O. Litile, KA3LWE,
Hamburg, Pennsylvania

THANKS FOR NO NO-CODE

{.] The article *No Code Buried"” The ARRL
Lefter, (Dec. 20, 1983, p. 1) was discussed at our
tnonthly club tneeting (Susquehanna County
ARC). We, the members of the club, felt that
a letter of thanks should be sent to you. The re-
quirement of code in order to receive a ham radio
license is still necessary, and we strongly feel that

Conducted By Peter R, O'Dell,* KB1N

ham radio would not be what it is without it.
Again, thank you to you and the FCC, -~ Pam
Koeb, KASHKL, Montrose, Pennsylvania

{71 1 find it interesting that the biggest voices for
keeping the code are the ones who seldom, if
ever, use it on the air. In addition, they are
poorly technically inclined, hardly knowing a
resistor from a hole in the ground, and running
around saying such nonsense as “tubes forever.”

Times change, ideas change and people
change. The no-code idea will keep coming back
until it goes through, one way or another. 1t is
just a matter of time.

Why QST wasted so much space to pat the
egos of the *‘code forever' group, I'll never
know. Pve always said, and will continue to say,
that we don’t need people who can rattle off 20
WPM, but more technically competent and
knowledgeable people to better the hobby, —
Gordon Woroshelo, VEIEYW, Manitouwadge,
Ontario

CONGRATULATIONS!

{1 Today has been for me very pleasant and suc-
cessful. Besides that | became 75 years of age
and the FCC sent me my Amateur Extra Class
license.

To study for the theory part of the FCC gxam,
I used oaly the ARRL License Manuai and
Handbook. For the OW part, I listened daily to
WIAW, It was quite 2 task at times to copy
through the deliberate CQs, tune-ups and
malicious interference, but I made it. Right now,
i am an avid fan of the daily CW bulletins from
ARRL. Thanks, ARRL, for all the help and ger-
vices. - Harry K. Wolf, W6NKT, Sun City
Center, Florida

A SLOW SCANDAIL?

{71 am a slow scanner. Those words connote
division, both in and out of context. It seems that
most slow scanners have an Edwardian sense
about their frequency of operation, 14.230 MHz.
They, like some net operators, think their cor-
ner of the band is most sacrosanct. T'o trespass:
unholy! They protect their rectory with a fever
ot known to ¢ommoen man.

On the other hand, we have the quiet, usually
unassuming amateurs who feel any part of the
subband is okay to operate in. They're right. No
one really owns a frequency — the FCC has seen
to that. But, nonetheless, sooner or later they
come head to head with the slow scanners (or
a net). Chaos erupts! In slow-scanner retort:
“Cet the -~ off our frequency! This is the in-
ternational slow scan calling frequency, dummy.
Whatsthemadder {pun intended) with you?’” The
usually unassiuming amateur gets the word and
quickly realizes that he has found the national
tune-up frequency!

This parody is all too true. The answar is ob-
vious. 1 believe the definition of amateur and
gentleman are synonymous. Please, fellow slow
scanners, don’t change my mind. — Alan
Applegate, KOBG, Lakewood, Colorado B8]



Conducted By Ellen White,* W1YL/4

How's D)X?

The Complete DXer

Some weeks back, your DX editor had the good fortune to peruse galley proofs of WOKNI's new book, which is sure to increase the competition
Jor DX on our bands! The book reads as {f Bob was siiting at your side as you tune the band, conversationally telling you how to.use those tricks
that are the hallmark of the seasoned DXer. In addition (o his reafistic hands-on approach, his sidelighis all through the book seem (o caich both
his personal style and the intangible alture of our world of DX. Here are some tidbits reprinted with permission, fo whet your appetite.

“] came across a station using the Cyrillic
Motse letiers, probably a Russian. Yes, he turns
it over, It is UK9CBB with a UW3. A night like
this is pure joy to listen to, with many parts of the
world coming through, My receiver dial is a magic
carpet gone mad, with never an idea of what lies
on the next kilohertz, only the knowledge that
whoever [ will hear there will likely be far away,
in a strange land. Even if I don’t find a new
country, and I rarely do, listening to an open
band is always exciting, and every kilohertz [
cross is an opportunity to find a new one.

“The art of listening is also learning to let
nothing get by you as you tune a band, a 6th
sense about what band to be listening on, and
knowing what heading to turn your antenna (if
you have a rotary array), It is being able to
discern a pirate from the real thing, or knowing
when a pileup on a station is a lost cause and
it’s time to move on. Listening is finding out
about schedules with rare ones being traded by
other stations who would just as soon you not
be listening. It is checking into inter-Pacific traf-
fic nets at 3 A.M. so vou can nail that elusive
KC6 after the net is over. It is knowing when
to listen, and when not to waste your time,
especially when you have other obligations which
must be met. Again, it is digging calls out of
fierce QRM, or reading extremely weak signals.
These, too, are skills that improve considerahbly
with simple practice. It is the joy of taking the
pulse of an open band, and hearing the world
talk to itself, Listen to every signal, strong and
weak, and try to identify the country it comes
from, and who the QSO is with. Try to let
nothing get past you. Dig deep for the weak
signals. The experienced and skilled listener will
unearth country after country as he tunes across
the band, digging rare ones out, exploring,
probing; while the casual amateur, spending the
same amount of time and with the same objec-
tive, will hear little or none of what is going on.

“Context of a Q30 can be very helpful. If you
hear someone saying that the temperature was
32 degrees Celsius, and it is the dead of winter
ont of your window, you'd best hang around to
see where it’s 3o hot. There are other tricks of
the trade as well. One is the day and date. Con-
sider, for example, that in the Moslem Middle
East countries Friday has the same status as Sun-
day in those countries where Christianity is the
dominant religion. So, even though some of the
stations of the Middle East are operated by
westerners, Friday is the day off, and the most
likely time that some of those stations will be ac-

BALEARIC ISLANDS AWARDS
PROGRAMS
CWEAG: may be claimed for having worked (heard)

*19620 SW 234 St., Homestead, FL 33031

tive. Remember, Friday morning for them is
Thursday evening in the states.

““Local time ai the other end is always an im-
portant facter to consider. For example, Mid-
dle East stations operate more duting the
morning and evening hours, since the heat of the
day can make for very uncomfortable operating
conditions. Again, except for the dead of winter,
conditions on any DX band are poor around
noon local time for any particular station. Rare
DX stations don't generally respond the same
way to clocks that determined DX hunters <o,
They go to bed at night, and sleep. If it's 3 A.M.
in Kuwait, the odds of finding a2 9K2 on the air
are rather slim. If a 9K2 is the [ast one you need
that is on, you’d best take a look at a time con-
version table. Your best shot would be on a Fri-
day morning, on ten meter short path, or twenty
meter long path. But, if it is a World Cup Soc-
cer weekend, forget Kuwait — they are rabid soc-
cer fans, and have a fine national team as well.
No Kowaiti amateur in his right mind would risk
TYI (and his life!) during one of those games.

‘“An old hunter’s saying is that to hunt for a
tiger you have to think like & tiger. There is a
natural corolfary for the would-be DXer; if you
want to work rare DX, you must think like rare
DX. While this {s somewhat the essence of pileup
strategy, it has other ramifications as well. Let’s
consider for 2 moment that we are a rare DX sta-
tion. One of the reasons we are considered rare
is that we have little interest in working and con-
firming contacts with five thousand W stations
Just for the joy of exchanging reports and cards.
We already know very well that our signal is capa-
ble of reaching any part of the world, and mean-
ingless contacts to prove it are of no interest.

““Yet, as a rare DX station we continug to be
operational because we do enjoy ham radio. The
question becomes how do we stay active without
always raising huge pileups? There are several
tricks. For one, we operate (when possible) at
the times that the W operators are mostly in bed,
of when propagation is not favorable for W sta-
tions. For another, we use a directional anten-
na, and try to minimize our signals to those areas
where we will encounter pileups. We never call
CQ, preferring to only answer those of the sta-
tions that we want to QSO. When we run
schedules with our pals, we do it on funny fre-
quencies, like 14110, or 21188, We nse call signs
only at the bare minimum. Now, having thought
out the DX stations’s position, and being aware
that only a few are going to make it through,
a pileup is guaranteed to end as a failure and a

and received a card {rom six amateur stations located
in the Balearic Islands (EA or ECS).

3 Isiands: This award requires confirmations from
five stations located on Mallorca Island, one on
MMenorca Island and one on Ibiza or Formentera Island,
Modes are 8SB, CW, RITY.

Balegric Islands: requires L5 stations on two bands,
or 20 statlons on three or more bands. Modes are SSEB,
CW, RTTY.

frustration for the bulk of the people in it.
Pileups tend to be very fluid, dynamic situations,
where the rules keep changing, as determined by
the arbiter (the DX station). And never forget,
he has two penalties that he can impose: one in-
dividual, one coliective. He can refuse to work
you if you annoy him with your tactics, or he
can turn off the rig if too many people offend
him, If he is not interested in pileups, we start
searching the byways as well as the highways.
Above all, we are patient, waiting, watching,
listening. We are DXers.

““The purpose of the first part of the book
{Chapters 1-11) is to teach the fundamentat skills
that the suceessful DXer should possess. Section
2 is based on the belief that the reader is pretty
well in command of those skills and has worked
something over 200 countries. Finding the new
ones gets harder and harder, and the time be-
tween DXpeditions longer and longer. Now, we
start the hunt for the elusive ones that are on

* the air, but rarely or never found out in the apen

dealing with pileups. Other aspects of DXing
hesides operating are discussed — QQ5Ling,
towers and tower ordinances, the equipment
philosophy of the DXer, bulletins, buddy
systems, etc. And, there is a very important
though brief chapter on DXing mortality. Sec-
tion 3 contains advice for the 300+ country
DXer, the operator who has worked everything
on the air and is waiting for the DXpeditions he
needs to make it to the Honor Roll — the goal
of the true DXer.

“The fast reader will be able to easily read this
book in an evening or two, Please, don’t. The
material in this book has been learned, mostly
the hard way, over many years. There are a lot
of different ideas and techniques presented, They
will be rather ineffective at best uniess they are
understood by the user. This really is not a book
so much as it is a course, a course in becoming
a successful DXer. Read it a chapter or two, at
most, at a time. It will be more meaningful to
yoll,

“DXing is a wonderful hobby. Be responsi-
ble, Help make it better, not worse. If you get
angry at what is happening in a pileup, don't say
what you think on the air, Observe the terms of
your license. Support your national amateur
organization, and be involved in it.”

Way to go, Bob! The Complete DX ’er, by Rob
Locher, WOKNI, is available from the Idiom
Press, Box 583, Deerfield, IL 60015 ($10.95 plus
$2 postage and handling).

Bach claim must be accompanied by a QSL-card list
containing calls, dates, bands, modes. The list must be
accompanied by a statement from the applicant’s na-
tional society, or from any two amateurs other than
the applicant, that the cards do indeed represent the
contacts listed. A fee of 10 [RCs is required, Cor-
respondence should be addressed to URE, Delegacion
Regional, Box 34, Palma Mallorca, Balearic Islands,
Spain. .
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Alaska DX Certificate {(see text)

ALASKA DX CERTIFICATE

This interesting award is offered by the Anchorage
Amatenr Kadio Club, KL7AA, Box 101987, An-
chorage, AKX 99510-1987, for contacis made since
January I, 1955 with 10 Alaskan atnateurs, one from
at least each of the fallowing areas: (1) Southeastern
-— that part east of 141° West latitude, (2} Northern

- that part above the Arctic Circle, (3) Aleutian
Islands. including Kodiak [sland and the Alaska Penin-
sula sputh of 58° North longitude, and (4) Central
Alaska, which includes Anchorage and Fairbanks, Of
these 10 contacts, four must be with ¢club members. Any
band/modes mav be used (except for the WARC
bands), Send cards or a certified List (by three licensed
amateurs or an official of a national level organiza-
tion/club) and include return postage. See map herein
for the boundaries.

WEST KENT AMATEUR RADIO SOCIETY
AWARD

Sponsored by the club, in Royal Tunbridge Wells,
Kent, England, it is available to hoth hams and SWLs
fon a heard basis) for confirmation of contacts with
vlub members and other stations within a 20-km radivs
of Tunbridge Wells

This ared wncludes the towns of Borough Creen,
Brasted, Brenchley, Burted, Burwash, Chartwell,
Cranbrook, Crowbarough, Dormansland, Fast

Cne of our honored old-timers, fvan Pastre. On the left is Ivan when he was FFBAG in Bamako
{now Mali} in 1952, 1953 and 1956. A recent photo of F3AT appears on the right. Other DX calls
held include FQ3AT {Chad) and FE8SAB from the Cameroons.

Grinstead, East Peckham, Edenbridge, Frant,
CGoudhurst, Hadlow, Hadlow Down, Hartfield,
Hawkhnrst, Heathfield, Hever, Hildenborough, Hurst
Gireen, Hutley, ide Hill7 Tgthan, Kemsing,
Lamberhurst, Lingfield, Linton, Marden, Maresfieid,
Mayfield, Morsmoden, Motherfield, Paddock Woad,
Penshurst, Plaxtol, Royal Tunbridge Wells, Sevenoaks,
Shiphourne, Speldhurst, Staplehurst, Ticehurst,
Tonbridge, Wadhurst, Wateringbury, Westerham,
West Malling, Wrotham and Yalding.

To qualify, 10 points are required (of non-UK
amnateurs) as follows: Contact with past/present
members equals 3 points; with the club station GIWKS,
5 points; with other stattons within the radius, I point,
The award is available for all CW, phons or mixed
maode on HF (or VHF, 70 MHz up). Send contact 1ist
with usual data and one [RC to Alex Xorda, G4FDC,
5 Windmill Ct., North St., Tunbridge Wells, Kent
TNZ 45U, England,

SOLOMON ISLANDS POSTAGE STAMPS

A postage stamp featuring Amateur Radio bas besr
issued by the Solomon Islands as past of their Weorld
Comimunications Year set released on December 19,
1983, The stamp, featuring Solomon islands Radio
Society amateur station Hd4481, is available on a special
wommemerative cover (31 U.5., 5 IRCs or eguivalent,
including postage). The complete WCY set of three
covers, featuring a total of six stamps, is aiso available
for $6 U.S. (or equivalent) including postage, Orders
g0 to the Solomon Islands Radio Society, Box 81,
Honiara. Sclomon Islands.

FATHER MORAN

ON1MM is coming to the United States early
September. This will be his 60th vear as a Jesuit mis-
sionary, His trip cogrdinator is looking for DX clubs
in the larger cities who would like to nave him for a
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When are the bands open? Thesse charts predict this month’s average propagation conditions for high-frequency circuits between the 1.8, and
various overseas peints, One chart for East Coast to West Coast is alsp included. On 10 percent of the days of the month, the highest frequency
propagated will be at least as high as the uppermost curve (highest possible fraquency, or hpfl. On 50 percent of the days of the month, it will be
at least as high as the middle curve (maximum usable frequency, or muf). On 90 percent of the days of the month, it will be at least as high as tha
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uest for 2-3 days. Send your inquiries to Bdwazrd F.
I;J;O(;p, W3IWGS, 125 Wetzel Rd., Pittsburgh, PA

THE CIRCUIT

{1 Berlenga island; Several weeks ago, CT4NH and
CT4UW were expected to be QRY on 10-80 meters
using CTBEI, This is a ““first”* for this lighthouse loca-
tion, and is available for the 1slands on the Air Award,
Word has it that the island is a seagull and rabbit
paradise.

[Z] TNSEE: Documentation has been received and ap-
proved, and credit is available. Resubmit with your next
endorsement application,

i1 KSME/VP2: Mike notes that he recently re-
ceived a number of cards via the bureau for 1978 and
1981 operation, He has held that call since 1976, but
was off the air until 1982 and never has operated as
a VP2,

0 CPIFW: For 12 years, as CP1FW, “Meddy’ tried
to get some particular Russian confirmations, without
success, Now, thanks to Joanie, KAGY, and Joe,
W3IHNK, he has confinmed 289 out of 290. He par-
ticularly wants to thank these fine managers for their
efforts, and hopefully is looking for 2 top for a card
from no. 290, QUSFR (op. ““Tony’") worked on Oxct,
28, 1972, Meddy recently changed cails from KA1IQC
to KBILL.

[7 YB2ZARH: Effective last November 1, K2ROR is
managing cards for Ray. Please QSL with appropriate
{RCs or s.a.5.¢., instead of through the W2 Bureau,
A word to the wise: Alan, K2ZROR, is a stamp collector.
He also manages cards for FERCE.

[J Helpl: WBRYV pleads for advice on VR4KS (fuly
1977} and H44ES (July 1982). KK9Y is on the [ookout
for tips on KX60B, PJ2FR, EL2CQ and HH2WW,
[J AD1S/KHS: Cards are on the way now — guite a
job what with 16,800 QSOs to confirm (for §8 hpurs
of operation!).

[ Kwajalein: K4TO/KXSDS has besn on since early
December, active mainly on CW around 3508, 7005,
14,025 and 21,025, Cards via the North Alabama DX
Club, Box 4563, Huntsville, AL 35815-4563, S.a.5.2.
or s.a.¢./1RC required. Cards received without postage
tor equivalent) will be returned via the outgoing bureau
route, Skeds for any band will be gladly met if you drop

Dave a note at Box 1179, APO San Francisco, CA
96535, (Mote: The hours of 1800-0000Z and 0000-06002,
are his normat working howrs and are not available for
skeds except for weekends. Sunday 2100Z-0030Z is
unavailable, likewise. Sorry, 160-meter operation is not
allowed on KX6.)

£ Turkey: TAIUA, Dr. Unal Akbal, operates high-
speed CW only each Saturday between 1000- 14002, ¢x-
cept for contests. Look for him around 21,020, If you
et lucky, confirm via Dr. Unal Akbal, TATUA, Box

787, Istanbul, Turkey.

U1 ATBA: Update that special prefix list in the
February issue! VU2IF, Secretary of the Amateur
Radio Association of New Delhi, [ndia, is 2 member
of the 3rd Indian Antarctic Expedition, "This is the first
time that Amateur Radio has received this level of spon-
sorship from the government. Dr. Singh uses 2 TR-4
**barefoot’ and dipole on 20, and should be concluding
his base camp operation at about the time vou receive
this issue,.

[ 1T84: Sicilan amateurs have been granted permis-
sion to use this prefix during April, in celebration of
the LARU Conference in Cefalu., An award is available
for contacts made from 23007 March 31 to 2300Z April
30, Eutopean amateurs are required to make 40 con-
tacts; all others, 25. From April Bto 13, IPSIARU will
be on from Cefalu. QS$Os with this station count as 5.
See if your total will qualify by sending your list of IT84
contacts no later than July 31 with §5 U.S. to [TYTGO,
Gioacchine Tramuto, via P.P. Vasta 19-i-90144
Palermo, Italy, The decisions of the ARl Regionaf
Committee of Sicily will be considered final,

O Calendar: Upcoming DX doings worth pursuing —
Visalia DX Convention, April 13-15; the Dayton Ex-
travaganza, April 27-29; DXPQ 84, Oct. 13-14 (North-
ern Virginia; information via W2GHK).

3 FOB: On February 6, the O'Briens mailed over 1100
cards for their Nov./Dec. |983 operation from French
Polynesia as FOAI0/0QJ, This is a remindey that a sam-
ple of their W8(GO/K6HHD List can be obtained by
sending a large s.a.s.e, with U.S, postage for one cunce
to Box 700, Rio Linda, CA 95673.

i1l Northern Cooks: Congratulations to ZK1CG angd
wife Marsha on their new baby girl, Heather, Victor
notes that the mid-Feb./March N. Cooks operation by
ZEIMA and ZKiXL gets confirmed via ZKICG,
direct. Gl

QSL Corner

Administered By Joan Becker, KATIFQ

Here is some information for those of you who would
like to QSL. direct to the station location. It is passed
along as we receive it and, therefore, may not be
accurate. The call sign in parentheses is the QSL
managet,

CTIBWY (WD4HRO)
CT2Y] (WATGXD)
CS3AL (KA2CDE)
FOBHI/FST (VEZEWS)
FM7WD (W3HNE)
HCIOT (W2KF)
HCISK/$ (SMEDYK)
IWIUW (LAIUW)
I37AT (W2KD)
137XC (WIRID
OEIFAC (WE2LCH)
OEIYHU (WB2LCH)
TESTP (DL7TMQ)

Corrections

] KEMLW is not manager for VYICW
] WBBSSR is not manager for YILBGD

QSL Manager Volunteers
NUSL WA200Z KA2SGD
Special Notes

] 'The American ARC of Korea has QSL cards dating
back to 1969, They have not been claimed because some
members have moved on to new assigmments around
the world. If you wish to.claim your cards, please send
an s.a.s.e. to American Amateur Radio Club of Korea,
Dependent Mail Section, APO San Francisco, CA
96301. All cards not claimed before July 31, 1984 will
be destroyed. Please spread the word,

["J December 1983 QSL Corner contains information
and addresses for the Incoming Bureaus. March [984
QSL Corner contains information on the operation of
the ARRL-Membership Qutgoiag Overseas ()SL Ser-
vice, For information on bureau operations (Incoming
and Qutgoing), send a self-addressed, stamped envelope
ta ARRL QSL Bureau, 225 Main 8¢., Newington, CT
06111, =05 ]

TGINX (NAFKZ)
TIIAF (WA4VDE)
TUZNA (K2IBW)
VP2EAG (KJBD)
VEKBZ (VE3KZ)
VYIAB (VE3AZD
VIAAW (NODH)
V2ATL (W2BID)
3D2FR (NE4S)
SBALP (KA3FIB)
SWIEU (VEIXD)
8QTBX (14ALU)
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lowest curve (optimum traffic frequency, or fot). See April 1983 QST, page 63, January 1977 QST, page 58, Septembar 1977 QST, page 35 and
January 1979 QST, page 11 for a complate explanation. The horizontal axis shows Coordinated Universal Time (UTCY); the vertical axis, fraquency in
MHz, Data are pravided by the Institute for Telecommunication Sciences, Boulder, Golorado, These predictions, for April 15 to May 15, 1934
assume a sunspot number of 43, which corresponds to a 2800-MHz solar flux of 95.
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DX Century ClUb Awards Administered by Don Search, W3AZD

Tha DX Gartury Clyb cartiticate i8 awarded to amateurs who submit writtan canfirmations for contacts with 100 or more countries on the official ARRL Countries Lisl, You may

also submit cerds to endorse your eward In 25-country Incremenis through 250, 10-country Increments through 300, and In S-country increments above 300, The totals shown

Esltow gre a:;fm;tfredilts given to DXCC members from January 1, 1984 through January 31, 1984, An s.a.5.8. will bring you the full rulas tor participation in tha DXCC, tha DXCC
st and appilcation forms.

New Members

Mixed

DKTELIAT JNIGQK/5S YVEABMTAD KAZIANG WAHHGH17 KSMC103 NBALSI100 KDBHXI108 ®SOKI28D
EA4CU/1ES JIBMTYI14 ZB2GM100 N2EDF110 WAJEYL/105 KEHECI226 WBAMQMDD KC8URMO0 WDSEME/102
12AOXI282 JAGPGBM84 ZDBRHMB3 N2GU/t00 N4DBJ/104 WEVYXHM11 WBZQK/105 Kwam/iog AAH02
13TZRI273 LZ1KOZ190 AJITHO0 W2ELH/258 N4HBD/110 WBSTFM/104 KiJdFM102 NBDPLMO8 KAQEGE/114
IRTOHHOT LZIPTHOT KATILA104 WAZSPLI104 NT4L/108 KBCFYM00 WYKKRM142 NAEBANH KGACI284
1BUZE05 ONBHG/109 Ki11M04 WARYXCMQ0 NY4AX/224 KESMFI311 KaKUH/100 WAUMHM02 KSAT/114
BZUTHTO PY2¥Xi222 WAITUCYH06 KQIWHEE WALMOM/M00 KGBAM/T03 KICQBI104 KESYM24 KyaDi1e
IKBAZGH81 Y5 1507290 Ku2wiio3 NaGYGroge WASQHIMEG KXBGHD8 KAXEMD2 KQIRM0D WOMCYIT10
JMIMGP/113 YUSWEMIZ38

Radiotelephone

COZHCH 144 EMOKX/309 13TZPR270 JMIMGP/102 PY2X0U200 ZB4AEN28 W2ELH/232 KRSD/A07 KESYI120
CTIBMIS DLIZQ124 [gtoHM07 JN1GQKM32 SV2QI108 TA2HMI00 HALRr293 KBTEHI01 KA9FHI
DF7DQM35 E£AIBCLI10 ITOMAB/152 JREPGBMTY Y2IQHM0S KATTYO1 NA4.II19 WEWCAMOD kvavior
DN Y108 FROVIFGH0S IKQAZGNTH JHTXGNA10 ¥YBOBZZ/Q8 WB1FAKNOT WANWWZI04 WASYIWL00 WIFS2/00
DJIMHi244 G3XEPM0O JIAMZY14 LZ1KOZH09 YS18G/290 K2TQC316 WaYvI279 KCBTZH02 KRAZEIG0
DK1RV/i262 GAES5WI1S JMAIFBAN LUBAEJ102 ZDBRH/132 NA2GI116 KGBUBI01 KCBLZM O KDYBO/ 105
DKTNOM48 12A0X1251

W

NFAZENDG DLBGZIi13 1GZUT42 LZ1KOZN58 252UMD4 KAHTY126 KO5MI111 KREF107 WDSJKZI103
DFSDRM20 HasORM02 JHIEBEN106 PYZVWIGT W2ELH/106 N4EM/101 N7AUM T WoFUMBE2 KEBIT06
DFECYR205 HBICSA/10E JJ10SPH28 PR2WYHO1 W2HN/200 WM4Zr100 NBAFWITO1 WBMYGET4 WOMCY/103
DK1RVIT03 12M0VH08 JH5AUEM32 SMAEMON81 ALKMO01

KTYY

KABCQ) HBYAAG DRV

180 Maetors

WAZSPL W4ZR K4UEE

5BDXCC

W2TK. KDIE AI3E K3SWZ Waiz KGEC WIAMM KM1H KS9K.

KJ3g AESY DK1Y

Endorsements

Mixed

CT2AKJ333 JP1HSRMS4 SMADHE/324 WIGVZ283 KFaci2z6 WAUKA/I31 K8XN/300 WTHS/199 KC9TARTY
DFAFC/254 JAZAIRI328 SMAEMCHI0I WHOGRI250 N3GE/303 WA4SKE298 KBXT1325 WrIDi2r2 KCUXFI 75
DFRAFZI202 JAZAPAIZ12 SMEBGGI27E W10HAMS3S W3BWU/126 WA4VCG/280 KEZOR/IT4 WrIUVI310 KRIFMTE
BJBJHIE32 JARGOW185 SMEDUAJBT W1PEA/298 WIFAL227 WEB4SYP212 KABNOR/128 WTOM/332 KEHYI50
DFBJCI233 JR3LGBM79 SMTEXE30 WIYY/318 WO WD4NBX/2H1 NBEBD{188 WTQZI50 KWaKI307
DJTOB/169 JR3IARYI230 SPEAEGI2592 WB1CFP/143 WASHUP{333 WD4HLK/280 NaQR322 K8ACI250 NIAIBI260
DJ8DT/MES JASGKIN200 YETKGA31 WB1FDY/124 WBaLHYH25 WM4Z/154 NAGFI238 KaMPF/305 NSUNMB1
DK1RV/I269 JH5AUE/213 VE2DPJI256 K2BXG/308 AALQZI210 KEHX/132 NESH203 HARWLII28 WHAMMI323
DKSJI260 JATBJS/Z14 VE3BHZI304 K2EUM/200 AAASI330 WENF/202 WBAEI320 KABGAGIH33 WIDH/335
DI_1DAMBT JATHMZI204 VE3ILE/28 K2HWY1:30 K4BVQ/342 KSYCP3i1 W8BYHIZI6 KDBVI262 WaF1D/337
DE1FBQI208 JHTLLMZi282 VE3LDT/284 KAZHMJ/181 KAGERA35 KC5TWI129 WBLONZTD KMBE/ 55 WoaFLI316
DLIZII34S JASFPI29Y VEIXKIIIE KB2CV/295 KAHTYI270 KRED(244 WBKPCI334 KN8M/278 WOOWM/286
DLAFJ293 JYBIM248. VE4ADVI255 KB2RI2MN KAJWI300 KU5L/224 WEBDAT315 NSAEVITE WOUOQ272
EAZLY(198 KHEBZF/293 VEIDAHI0N3 KB2YP/251 K4ANYVI30D NSAX/I04 WEPLK/238 NSBC/231 WOWY3a31
EA8BH/IN LATJOIZE VETAAQLIAD KERB/13d K4GV1285 NSRRI333 WEPKB/202 NBDERD1 WDIIGHA00
EITCCI274 LAAYRI27T XE1MDXi276 KM2P{324 K4xXGl332 N5UDMJE WERL/IAIB NETNI320 WDRIXI03
EL2AM185 OETHHWI153 ¥UTETUREY KU2AH 32 KB4HU/292 WSDLEI2 WETFOI309 NEgR/280 KeGV DTS
FADYE282 OHZ2BADI3I0 Y¥U10HI/253 N2DL/31G kB45A/285 WEROI329 WATMDIZ00 WaBCE/53 KMX175
HBZAAH/20D OH2BLDI301 YU2RTWI31E N2WE283 Ke4ur291 WEUFI/258 KATV/149 WaFN202 NBAT/300
HB9CCL207 QHJISG2B0 25210243 W2YD/R328 R4AJZI290 WHYM/153 KC7vi232 WaRBW/as1 WOHBH/N
HBACSAI201 COHS0ZI251 AX4J0I223 W22Z1332 N4[B/281 WASEZQI306 KQTHIMTE WASMOAI289 wplza2e
HBSHT/309 QK1KRS/284 424DXI318 WAZAHPI74 M4{R/290 WASIPS/203 NTRU/282 WBEHIW/ 164 WRJFIZYD
HBENU281 QIEMI334 AK1ER15 WAICWP/199 N4SA/328 WBSLBJ/OU/267  NBTRI250 WBEJEYI3CE WRLSDI2T8
12MOVi269 QIYPPELT KI1Z8U322 WAZSBVII25 NALJI210 WD5GJB/292 WTBGHI/346 WRBBVKLI2T1 'WONBII0T
18SCVI260 PAQTALL3ZE KM1R/1T5 WAZUZBMTS NN4RZE0 AKATIET WTBUN/227 KIGPNM78 WOWDWHMES
BWY274 PADWRS/281 W1AIMI154 AF3T/Z98 WAFHI/226 KEGHL/A18 wrCus/1a1 KeGXA05 WAGDCQ299
JA1ECDA32 PY40D/343 W1AXAMNSE K3HBP/263 WAMGN/348 KE6RF/349 WYEDA/MI21 KORR/252 WAGIJOME0
JATMCUI33T SMBDXCI310 W1{BWS/289 KA3IEA(126 wW4ioMQa22 K6TMB/270 WTHRD2T0 KABGFDH2T WBBMW.J/151
JE1VETI246 SM3EVR316 W10QH324 KA3R290

Radictelaphone

CP1FW/288 JATEQD/AN OZ4ZT/144 KATERNI129 WARZTENTS WHIJE/220 NEQRI276 WTOM/A19 KCITAIZTS
GTIFL30 JATMCLU/323 QZBEVIZY KAIND/290 AA4SI208 W5JWM!I351 NEBI139 WATOYLI270 KRYA202
DF4F0/201 JFIVSTI241 SPEECA/269 KM1RH45 KABVQI331 W5RO0S329 WBBWG/295 WRBTVHAJ240 KS9KI279
DJ3HJI258 JHIMQCHES SMIDXCi281 N1ADF176 K4HTY/252 W5S2/338 WECN/201 AESNM31 WOHUWMTS
DJEFN/311 JAZAPAI312 SM5BDV184 W1AIM/152 K4,J01242 WSUAWIA3 WeFW/343 KBMID/80 WONTUN52
DKAPZIo2 JAZMTMI285 SMBBIGGIRTS WIBWE/273 R4 DTS WHUFL258 WEKPCI333 KBZZUI283 WATEN250
DKBII/180 JRIARYIZ230 SVBJE/251 WICRL/260 K4JWi3o0 WASEZQ/ 207 WESHNI00 KBEDBIINT WAQIVUIZ4S
DL7FP314 JHSAUE194 VEDR)/227 WIPEA/294 K4WMB/265 WBSLBJIDU/Z96  WGTFO/202 KGEKENTS WAIWGJ269
EATQF/I06 JATBJIS/309 VETAAQI328 KAZHMJI125 KB4HU/292 WBENTI/209 WasvBl201 KOgwi242 WDIEWTHE6
EAZLYHMTS JATHMZIZN VE7DX/292 KE2GVI200 KC4Uiagd K&BKLIN184 WABSGQ/200 KNaM/234 WDoIIC/1264
EA4CUM5S JABFPIR2TS VETWJI22 KB2RZ291 N4AJZI252 KBJCKI158 WDSBSDIZ00 NBAFVTO KBEPE/331
EA4DOI333 KHEBZF/280 XE1MDXI275 KM2Pa21 N4BCY/291 K8JR3ZT WDaEFF202 N&BSBI160 1Kex0y190
EASAYDN29 KHEQORMA44 YSHRVESI0S W2EQE/250 WAIGOH2T1 KeRF28 WTEDA45 NBDE250 KUSYI1T4
EASAKNI209 LZ1YE252 Z1.3NS/339 W2YTQr250 WAMGNI338 KBSMFi310 K7GNC/H{49 NESR/280 N@AT/208
EITOGIAT 84051330 4Z74DX/310 wWa2E2UIZH WACMYI270 KETMB/262 KB7HBI251 WEBGENAS2 WBBXME3
EL2AM/184 QH2BARIA22 BPEOVI178 AF3Ti292 WALVCCI290 KBXN/289 RCTIVI204 waJTD/333 WHLZ/208
HBACSAME0 OH3ISRGE32 SY4RDISU/IB KAZBTHR212 WEB4SYP/210 KFBAW/!181 KQTHMTE WASKMK/149 WOJFI233
HBaNUIZ281 QK20BI272 GY4RDI4X/125 KF3C/225 KERPC/225 NSEBLY183 N7RU/250 WASMOART2 WeNB/282
12MOVI26T ONTTN/218 AKIE204 N3IGB275 KEYCP/204 NEEVZI25 NB7RI242 WBSVKLI267 WMNFBI1 38
[2POWI250 OZ1ACE/134 K1ZSH308 W3IAMQ2T NSUD/308 NENAJ341 WYLXAE51 KIGxI304 WBAIMWJI51
ITSCAI335 OZIPI324 K.A1BRD/249 W3AFAE212

cw

DFBZHIZ51 IT8VDO/202 OHE0L12 VESCHWI154 W1YYi292 KAJC289 KSYY/244 KEGTVa1 WAENI75
BL1PMIA0T JAIMCLI03 OK1KRSIZ30 VETDN/154 K2011L/176 K4XG/280 KETMBIt28 WTEDARES WARSWI303
El4BKS126 JP1BJR/154 QY1290 YSSRVE/284 KA2HMJ168 N4aJZH49 KEXN/251 WriUvI280 WEBJEY291
EITCCI152 JAZAIRIZ34 PAMNWRS/263 YUZRTWI288 KT2CM25 N4IR/275 NEFT/213 KDBV204 WDSIIC/280
HBOBTX/212 JAZGOWMS1 SM3DXCi245 Z224J8/178 AF3TH2B NA4J/184 NDEU/M29 KMNaM/148 KaCvDr2s1
HEgHT287 JHTLMZi281 SM3EVRII08 4XADXI262 KAJR/280 KEYYI244 WETFO/290 KREYI151 WRJFMT8
18SCV232 LZ1YENMG6 SMSBDVMB1 W1BWSI253 AAQZI201 KRBO219 WETMDIR51 N8DE/233 WRNBI252
18WY/265 OH2BADI2T1 VE1BWRHMTS BE¥D




The World Above 50 MHz

A Call for Experiments

The operation of Owen Garriott, WSLFL, from
aboard Columbia captured the imagination of
many thousands of amateurs throughout the
world, and gained for our hobby a great deal of
favorable exposure in the mass media. Less than
a year from now, another licensed radio amateur
is scheduled to fly on a Shuttle mission. The
mission designation is 51-F (in NASA’s new
numbering scheme), and among the crew will be
Dr. Anthony W. England, W@ORE. Like Owen,
Tony hapes to be able to take amateur equip-
ment along with him. I hasten to peint out that
official permission for such activity has vet to
be granted. However, as was done for W5LFL's
operation on the STS-9 mission, ARRL and
AMSAT are in the process of drafting a joint
proposal to be submitted to NASA Headquarters
requesting approval to include Amateur Radio
operation on $i-F. Talks between Tony and
some of those amateurs who were instrumental
in integrating the equipment used on STS-9 into
the Shuttle, such as Dick Fenner, WSAVI, of the
Johnson Space Center ARC, have bought out
WOORE’s desire to conduct meaningful ex-
periments utilizing amateur gear aboard the
Shuttle in conjunction with the vast pool of
amateur stations available throughout the world.
One of the experiments he has in mind is in-
vestigation of the occurrence of antipodal
propagation. Such propagation occurs when a
space-borne transmitter is located on the opposite
side of the earth from the receiving station. kt
has been observed in the high HF portion of the
spectrum - for example, the 20-MHz Sputnik
frequency as well as the OSCAR 6 10-meter
downlink. How high in frequency this effect per-
sists is not known, and thus represents a very in-
teresting question. Another possible experiment
involves the use of amateur-supplied equipment
on the Shuttle being used as a store-and-forward
packet repeater. Such an experiment might be
a good precursor to the launch of the PACSAT
satellite planned by AMSAT a few years hence,

A third potential experiment was recently sug-

THE CONFERENCE SEASON

To many, the various VHF conferences held around
the country over the next few months represent some
of the most memorable happenings in the world above
30 MHz. First up is the get-together at the Dayton
Hamvention being planned by WASONQ, A number
of papers by well-known VHFers plus antenna-gain
and noise-figure events are scheduled, along with all-
around, good fellowship.

The West Coast Conference is to be held May 4-6
at the Paso Robles Inn, Paso Robles, California, In-
formation can be obtained from Mike Goshay,
K6HXW, P.O. Box 493, Arroyo Grande, CA 93420,

Sharing the same weekend as the West Coast Con-
ference, the Bastern VHF/UHF Conference is ten-
tatively set for the Sheraton in Nashua, New Hamp-
shire. The appropriate contact for further details is
Tom Kirby, W1EJ, RFD} 4, Meadow Knoll, Pelham,
NH 03076,

The Central States VHF Society's annual conference
will be held this year at Cedar Rapids, lowa, the
weekend of July 27-29 at the Sheraton [nn, near the
airport, The technical program is under the steward-
ship of Barry Buelow, WABRIT, 4110 Emerson, N.EX

*Send reparts to Bl Tynan, W3XO, P.0, Box 117,
Burtansville, MD 20866, or call 301-384-8736 to
record late-breaking information.

gested to this conductor by Paul Shuch, N6TX,
of San Jose City College. He is interested in the
idea of trying amplitude companded single side-
band with a pilot tone for communication be-
tween the Shuttle and the ground. Paul contends
that the use of ACSSB should provide acceptable
signal-to-noise ratios even with very-low power,
and he believes that the use of the pilot tone
(small amount of carrier) should enable lock-on
of the locally inserted carrier in the presence of
the roughly 3 kHz of Doppler shift present on
2-meter signals from low-earth orbit.

These are just a few ideas. Some of them ob-
viously involve the use of specialized equipment,
not included on the STS-9 mission. With the lead
time between now and the launch of 51-F only
about 11 months, this poses quite a challenge,
Under these circumstances, the equipment
available for use by WOORE may have to be the
same as that employed on WSLFL’s mission.
This consisted of a 5-W output FM hand-held
transceiver and interface box, both specially con-
structed for use on the Shuttle by the members
of the Motorola Amateur Radio Club in Ft.
Lauderdale, Florida. Obviously, anyone
seriously proposing an experiment that would in-
volve other equipment must be in a position to
provide the necessary gear in time for checkout
by NASA to be certain that it meets the rigorous
standards applied to anything going along on
manned space migsions. !

One item that will probably have to be
changed is the unique antenna,} designed and
built by the Johnson Space Center ARC, which
fit against the upper-deck compartment window.
Because more-crowded conditioqs are expected
to prevail in that area of the ship during this
flight, other arrangements may have to be made,
Therefore, the same group that cai[ne up with the
ST5-9 radiator is looking into the possibility of
providing an antenna in another location,
possibly the cargo hay.

Despite the short lead time and its impact on
the availability of different equip:rnent. there is
some possibility that an FM unit similar to that

Cedar Rapids, 1A $2402. Those who might be interested
in presenting a talk should contact him. Of course,
there will be the usual antenna-gain and noise-figure
events, the former of which will bé organized by
WBATEM. Two new twists are planned this year, One
is an indoor VHF flea market, and the other is the in-
tent to publish Conferance papers. Additional infor-
mation can be obtaified from Society Secretary Ed
Fitch, W@OHU, 1628 MNorthern fHeights De.,
Rochester, MN 55904, ‘

"The Mid Atlantic VHF Conference sponsored by the
Pack Rats is normally held the ficst weekend in October
at Warrenton, Pennsylvania. [*ll have more details on
this one as the date approaches, }

All of these affairs are well worth attending for
anyone more than casually interested in work on the
VHF and UHF bands.

ON THE BANDS

6 Meters — Reporis of 6-meter DX lare scarce this
month. Those that do arrive are mainly, from overseas.
That at least tells us there are people, out there just
waiting for the right conditions, One such report cornes
from FK8EE on New Caledonia. Henri Fays that during
Decernber and the first part of January, he worked all
VK call areas except VK@ but including VK9 Norfolk
Island, ZLs | through 4, A35, P29, H44 and 2 number
of JAs. See the 2-meter section for more of FKBEB's
|

Gonducted B
Bill Tynan,* W3X

used on STS-9, except for 70 cm, might be able
to be accommodated, The use of this band would
pose some interesting challenges, not the least
of which would be Doppler three times that
present on 2 meters. To conform to the WARC-
imposed allocations for the Amateur Satellite
Service, frequencies between 435 and 438 MHz
would undoubtedly have to be used.

With these considerations in mind, the
amateur community is being asked to suggest
further potential experiments that might be per-
formed on Shuttle mission 51-F. Some would
certainly involve the active participation of
WHBORE, while others might be able to be per-
formed using an automatic, unattended mode of
operation, If the only equipment that can be
readied in time is that used by WS5LFL, we are
again dealing with 2-meter FM as the mode of
operation. This would at first appear to rule out
experiments that depend for their success on
detection of weak signals, This need not
necessarily be true, however. Using CW-type
detection, with a BFO, the presence or absence
of FM carriers can be determined very readily,
even at extremely low signal levels.

What experiments would you like to see per-
formed if amateur operation is allowed on Mis-
sion 51-F? Your comments on the use of the
T0-cm band, under the conditions outlined
above, are particularly sought. WEORE has ex-
pressed a great interest in receiving ideas from
the amateur community. I will collect any pro-
poszls turned in by readers of this column and
pass them along to Tony and others performing
the evaluation. Send your suggestions to the ad-
dress noted below,

. Your ideas may be used on the 51-F Mission.

Whether or not these ideas are used, a good
response from amateurs could be instrumental
in demonstrating to NASA officials that we are
sericusly interested in participating in space
science research, and thus may help secure the
go-ahead for another Amateur Radio operation
from the Shuttle.

exploits, JA2DDN is another reporter from afar noting
far better conditions than we are sxperiencing. Hideo
sends along a very impressive list of calls heard and
worked from August through the end of Janvary
- such exotic calls as X(J1SS; P29ZFD; YBIHR;
YC3FY; DUIs GF, CK and MZ; FKés AX, RU, EB
and EM; and numerous VKs, ZLs and other Pacific
Basin Stations. Listings as recent as late January in-
clude tidbits like YISRG atong with VKs and ZLs.

Back in this part of the world, KC2TX/1 near
Limestone, Maine, writes that he got off to a good start
from his new QTH during the early January E,
apening. Spence finds himself the only VHF station in
FNG6. He should be quite papular come next summer,
For those who may need his mailing address, it's
Spencer F. Riich, 186 Andrews Ct,, Loring AFB, ME
04751, lust prior to his departure from San Antonio
in mid-October, Spence hooked up with YS1ECB for
2 new country. Incidentally, he savs that his brother-
in-law CT2EE is returning to the U.S, John should be
signing WB6UDL./7 in Arizona by june. Those cross-
band B, Q50s with CT2EE, experienced over the past
few summers, will be missed. Let’s hope someone steps
into that breach.

The issue of calling frequencies keeps coming up.

Now, as another E, season draws near, appears to be
2 good time to revisit the question. WASUFH Slidell,
Louisiana, makes the case for 50.110 MHz as the
universal frequency. Randy contends that people wam
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te monitor only one frequency whether it be for DX
or local contacts, Since 110 has been the spot used for
vears, he asks, why not stick to it rather than dituting
the «ffort by some U8, stations using another
frequency?

The opposing view 15 voiced by KZLNS Raritan, New
Jersey, Herb cites the overcrowding that took place here
in the Fast during the January VHF Sweepstakes as a
prime example of the problems created when evervone
cancentrates on 2 single feequency or a small portion
of the band. He notes that the area around 50,110 was
dominated by high-power, relatively local statinns
much of the time — preventing the weaker stations,
be they low-power or those at a greater distance, from
being teard, However, since evervone has fallen into
the habit of tuning only a few kilohertz §rom 110, it
was fruitless to make calls much above 50,130, Thus,
we are depriving ourselves of the use of the ample space
we have. Particularlv in these days of scanning
recetvers, it seems foolish to stick to a single “*channel,”

1t may be one thing when the band is dead and there
is & virtual certainty that no DX is possible, but ane
of the features about & meters that attracts most of us
is its propensity for surprise. We can never be
absolutely certain that the band cannot open and, if
it does, we should he ready to spread out immediately,
The trouble is, few of us do. Instead, we bave a ten-
dency to stay where we are and begin to make contacts,
“L.et the guy just getting on find another frequency —
[ was here first” seerns to be the prevailing attitude,
With this approach, others as well as oursclves are
prevented trom hearing the weak stgnals should they
appear, Even during a major E, opening, when several
out-of-country DX siatians are being keard, many con-
tinue ragchewing or responding to ¢alls from $%nplus
1.8, stations around 110, 1f they are not interested in
chasing the DX, this is certainly their business and they
have every right to enjoy the band in their own way.
The yuestion that arises, however, is does that right in-
clude dotng so in a manner that prevents others from
using the band the way they choose?

The fact is, most aut-of-country stations do, and wall
continue 1o, operate near 30.110. Getting them to
change is much more difficult, because vf communica-
tion and language barriers, than it is for ns. There is
ample room for both “‘local’* cagehewing and DX
operation. That’s why the Central States VHF Society
voted several years ago to urge the use of 50,2 as the
domestic calling frequency, with 50,110 and ¢nvirons
tagged for DX work. That is why this conductor has
supported this recommendation and will continue to
do o, | try to carry ont maost of my domestic Q50s
at 50.130 or higher, and to call **C'(}"” during openings
around 50.2. 1t | am heard at 50,110, it’s becanse [ have
run into an old friend whom 1 feel [ simply must talk
tn, or becanse [ am trying to work DX, I also have a
tendency to answer CQs around 50.2 more frequently
than those 1 hear around 30.110.

Apparently, a growing number of others, like
K2LNS, agree, as 1 note an increasing amount of as-
tivity higher in the band every season. it is still not yet
enough, however, to reduce the QRM just above 5.1
significantly. Maybe the coming season will be better.

(GW3LDH writes proposing a system of 50-MHz
beavons specifically designed to collect data an trans-
atiantic E,. He suggests & transmitter power of about
25 W and two or more directive antennas switched on
a timed basis. This proposal was published in full in
the March issue of QFX, the League's newsletter for
experimenters,

2 Meters — One of the things that keeps life interesting
on VHF is the continuous influx of new people joining

Tha extensive layout of WSDFU Tulsa,

Oklahoma Warren is active on 70 cm, 23 cm
and ATV

At the 1983 New Hampshire Hoss Traders
Fleamarket {I-f): W1QXX, K1RAP, JBLOV and
K1MNS.

the ranks of the world above 50 MHz. Ong of thess
new converts is N9KC Round Lake Park, 1linois. Lou
says that he was not active in Amateur Radio for a
oumber of years, but got back into it about a year ago
with 2-meater SSB and CW. Before the end of (483, he
had 34 states using a [60-W solid-state amplifier and
2 single 14-element KLM at 80 feet, He credits the
VUCC program with stimulating his interest, which cer-
tainly helped make life interesting during his first year
of operation, Current plans include the construction
of a 4CX250 amplifier for 70-cm, so NYKC can be ex-
pected to be heard on that band before long.

Another who is enjoving life on VHF is WB4KNF
Auntioch, Tennessee. Randy Ffinds the winter w5,
showers yaite productive. During the Quadrantids in
early January, be worked WSURR Texas and WEAIM
Vermont to up his total to 27, Randy is also working
toward VUCC and is up to 47 grids,

“What must be characterized as the slower part of the
year for most of us in frozen reaches of owr part of
the world is guite the contrary for inhabitants of the
Southern Hemispliere, FKEEB writes from New
Culedonia of his recent experiences on 2 and 6 meters.
On the higher band, Henr reporis a very fine B, open-
ing to VK2 January 10. Warked with ease, including
fram his car, was YK2DDG near Sydney. Signals were,
at times, well over 59,

Take heart Ws and VEs. Those days wil return for
ug befare too many more weeks.

As this is being written, K6MYC is to begin his
EME DXpedition to Hawaii. [t is understood that Mike
plans to operate both 2 meters and 70 cm. | hope to
have a full report of resuits by next month.

1'a Meters — As if they bad not inflicted enough
punishment on themselves on their late-Decernber sortie
to the East Coast, WoSD and WBEPIR were at it again
fanuary 22, Joined by WB@TEM, and aided by NOLL,
they braved (° to = 20° temperatures un a trip to the
Kanisass iNebraska horder. There, they completed tropo
two-ways with AABL, KX@O, WDEFQY, WasD,
WBETEM and WBSLUA. They went on to work
K9KFR, KAFF, WSFF, WA3G0O0, WiGPY,
VEIEMS, W4WD/7 and WBSLUA (again) via moon-
bounce. Heard, but unfortunately not worked, were
WIJR and KIWHS.

Faraday rotation was a constant problem in hearing
and being heard at the same time. WASD says they aze
now convinced of the advantage of polarization con-
trol for this band and 70 cm where Faraday often does
not change for hours at a time. They also make & good
case for their method of operation in which they at-
tempted to work whatever stations they could hear at
a particwlar time rather than adhering to fixed
schedules. Their overall rate, about one contact every
40 minutes for all of the trips, would seem to indicate
that they are on the right track.

‘The drive to and from the operating location wasn't
spent listening to the BC set in the car, Many un-
populated grid squares were put on 2 and 144 meters,
much to the delight of VUCC hunters on both bands.

YE3IEMS is one of many who is very gratefut for the
giforts of WBSD, WEBBPJB, WBOTEM and W@VE over
the past few months. Thanks 1o their *Have 220 EME,
Will Travel’” credo, his state total has surged ahead,
Add to their efforts a 20-second 89 burst during last
summer’s Perseids, enabling a 1233-mile contact with
W7SF Washington. Peter now needs only South
Carolina, Louisiana and Florida to complete WAS,
Another beneficiary of these Ypeditions 15 that
longtime booster of the band, KSFF. Lee now needs
only South (arolina for her jUth state.

The Higher Bands — Texas is one part of the country
where tropo doesn’t necessarily take a winter vacation,
NSBBO San Antonio writes that the morning of
January 24 produced extremely strong 23-cin sigoals
aver the approximately 260-ti)e path between him and
the Dallas/Fort Worth area. Worked were W3GG,
WAHN and WAHPT. The first two were 59 plus 40 dB
for over two hours, while WSHPT was 89, Houston
area stations WSLDV and WBSSDR, about 200 miles
away, were workable also with stgnals running 83 to 57,

Druring the evening of the same day, NSEBO reports
that W5VDS Wimberley, in the Texas Hill Country bs-
tween San Antonio and Austin, worked WSRCI
Mississippi as well as WA4VWR and WB4EPG, both
of Jackson, Tennessee, and WA4LIT Huntsville,
Alabama, on 70 cm. WSVDS attempted to work
WBJEPG on 23 ¢m, but could not complete a two-way,
although his 125 W was heard by the Tennessee sta-
tion, However, the 1 W on the other end was not
enough to rnake the grade, Stations in San Antonio,
Austin and Dallas were able to hear only W3RCI. This
report is especially interesting to this eonductor as |
have plans to retire to a hilltop location only a few miles
from Wimberly. It looks like it will be a super
VHE/UHF location, aad I am looking Forward to iry-
ing it cut one of these days.

KB7Q Montana notes that OSCAR 10 has materially
increased the number of people capable of getting on
70 em in his part of the country. {iene says that five
stations are now active in his state as a direct result of
the satellite. He asks that the rest of the country look
for them during periods of good propagation, such as
an aurora. 1 wonder if other areas are also experiencing
an upsurge of 70.cm activity as a result of those ac-
quiring OSCAR 10 gear.

23-CM Standings

Listings are call, state, number of states worked, number of call areas worked, number of grids worked and best DX in statute miles for tarthest terrestrial contact. Call areas
are the 10 continental 11.4. call areas plus KLT and KH$, 2ash VE and XE call area, DXCG countries not located within the borders of the above. Sompiled February 12, 1984,

RDeadline for next update |s August 1,

K1PXE G 13 5 — 448 WAINZL
K1FQ CT 11 4 — 408 W3HMU
WiJR MA 10 4 — 478 KUY
WAIJOF MA & 410 — wap
WIXP MA 7 5 - 300 WAZIUF
KA1GT MA 7 4 - 380 K4QIF
W1GXX MA & 3 — 260 Walyi
K2UYH" NJ 20 8 — 70 KANTD
WALTM* NJ 17 & - 770 WAVHH
e, M iZY Ao
K2YCO NY 11 & — 570 &EﬁlﬁUA
K2EVJ NY 10 6 — 426 WSDEU
K2JNG  NJ 10 & — a8 KEMWE
W2PGC NY & & - 473 KR5
WAZFUZ NY 5 3 - 125 WELWB
WA2EUS NY 4 § — 320 NAJS/E
K20VS NY 3 & —~ 134 WBSLET

*Indicates that some contacts wera made via EME
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TX
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The New Frontier

The World Above 1 Gig

Coaxial Cable for Microwave Use

Not all commonly available types of coax are
suitable for microwave use. A number of fac-
{ors affect the microwave (and to a lesser extent
the lower-frequency) performance of coax. They
are (1) physical size, (2) dielectric material, and
(3) shield and center conductor material.

In general, the larger a coax cable is, the lower
its loss will be at any given frequency. As the
size goes up and the cable is used at shorter
wavelengths, however, there comes a point at
which the wavelength in use approaches the
physical dimensions of the coax. At a frequency
known as the cuioff frequency, the cable
hecomes capable of propagating RF energy in
modes other than the normal TEM mode. In
many cases, the cable can be used above its
cutoff frequency without ill effects, but this is
not a recommended mode of operation. The for-
mula relating cutoff to cable dimensions is

Cutoff frequency (GHz) = 7.5/ JE(D + d)
(Eq. I

where

E = dielectric constant of the cable dielectric

2 = the ID of the outer conductor (in)

d = the OD of the inner conductor (in)

The dielectric material used in the cable affects
cable losses. As far as loss is concerned, air
dielectric gives lowest losses (Heliax cable),
followed by Teflon, foam polyethylene and solid
polyethylene. This can be modified severely in
the presence of moisture, however. Both Heliax
and foam dieleciric cables can show increased
foss in the presence of water vapor, The solid
dielectric cables tend not to show & large effect
since water cannot permeate the space between
the inner and outer conductors. Foam dielectric
cables with solid outer metal jackets {**hardline’”)
show Jess moisture degradation than foam dielec-
tric cables with braided coppet shieid, since the
solid jacket acts as a barrier to moisture
penetration.

A second way in which dielectric Tosses may

MORE ON WAVEGUIDE-TO-COAX
TRANSITIONS

Following the December 1983 column, which dealt with
a waveguide-to-coax transition, | have received two let-
ters on the subject. The first, from Bill Mumford,
W2CU, brought to my attention a paper that Bill
authored many years ago. 1t is titled **Ciptimum Fistan
Pogition for Wide-Band Coaxjal-to-Waveguide
Transducers,” and appedred in the Proceadings of the
IRE, Yol. 41, p, 256, 1953, It is interesting and infor-
mutive reading on this subject.

The second letier points out an error in Table 1 of
the December column. The cutoff wavelength, A, in
WR42 is given as 1.239 cm. This is the free-space
wavelength at 24,192 MHz, The worrect cutodf
wavelength should e 2,133 em. Thanks to Mac,
JKIRIQ, for bringing the error to my attention.

A different type of transition is described in the
January 1984 edition of Microwaves end RF magazine.
The article is titled **Waveguide-to-Microstrip Transi-
tion Uses Hvanescent Mode,” by 8. 8. Bharj and
5, Mak. As may be deduced from the title, the article
describes & transition between microstrip and
waveguide,

COMPONENT NEWS
Acrian, Inc. {10060 Bubb Rd., Cupertino, CA 95014),

"103 Division Ave., Millington, NJ 07946

Table 1

Coaxial Cable Attenuation Characteristics
(dBH00 ft)

Cable Frequency (MHz)

RG- 1296 2304 3456 5870 10,368
588 21 315 - . e
141 5.3 280 284 397 637
3213 (10.7)  {15.9) (21.2) (30.8) (48.3)
H214 10.7 159 212 308 483
331 3.7 5.4 7.1 949 154
360 3.0 4.4 58 82 cCcU
332 25 39 5.1 70 Cl
236 33 46 5.7 78 -
183 2.2 3.2 440 54 CU
232 19 28 34 45 QU

402 13 18 22 30 42
FMB B3 {84 -~ - —

RG=3311U I8 1/2-in hardline. RG-236/L) Is 1/2-in Heliax.
RG-3G0UL) i 3/4-in pardline. RG-183/) I8 3/4-In Haliax.
RG-332/U 18 7/8:in hardline. RG-232/U I8 7/8n Haliax.
Values In parentheses indicate use is not recommended.
Gl indicates frequency is above the cable cutoi,

increase is by contamination from the-ounter
tacket. So-called Type I PVC jackets have con-
taminating plasticizers that can degrade ¢able
performance. RG-8/(J has & type T PVC jacket,
and so shonid be avoided. RG-213/01 is the same
size as RG-B/U, but has a type HA noncon-
taminating jacket and is therefore preferred.
‘The cables with the best microwave perfor-
mance either have solid, outer conductors or
silver-plated copper-stranded shielding. Cables
with tin-plated shielding should be avoided, as
should cables with bare copper shielding, The
tin-plated shielding gives rise to higher losses,
whereas the bare copper shielding (which may
initially have lower loss) tends to age rapidly. The
silver-plated shielding shows the lowest initial
loss, and is much more resistant to aging.
Double-shielded cables show much lower RE

has announced a 1-W transistor, the 80143, suitable for
use at 1.3 (iHz, The device is designed for Class A
operation, and has a power gain of ¥ dB at 2.3 GHaz.
The large-gquantity price is $27.

Trim-Tronics, Inc, {67 Albany St., Cazenovia, NY
13035), produces a line of air-variable capacitars with
# self-resonant frequency > $ GHz. These capacitars
have a Q factor of > 3000 at a frequency of 200 MHz.
Price is around $1.85.

‘Mini Directory

Conducted By Bob Atkins,* KATGT

leakage (~30 dB better) than single shielded
cables. Solid aluminum or copper shielding is
best, but it is, of course, not flexible.

1t should be noted that tepeated bending, par-
ticularly over a tight bend radius, can con-
siderably increase the loss of a coax cable. Loss
increase can be on the order of 50-100%, If a
cable is to be wsed in service where repeated
flexing is required, a cable with a stranded center
conductor and silver-plated, braided shielding
should be chosen. The minimum bend radius
should be at least 20 times the cable diameter.
A suitable cable might be RG-214/U, with a
minimum bend radius of about | toot.

The following cables are among those recom-
mended for microwave use:

RG-141/0) — similar in physical dimensions
to RG-58/U), but with a Teflon dielectric, silver-
plated shielding and center conductors, and a
noncontaminating jacket.

RG-214/U7 - similar in physical dimensions
to RG-8/U, but with silver-plated conductors,
a double shield and a noncontaminating outer
jacket,

RG-402/U —— sometimes called UT141. A
small semirigid cable 0,141 in outer diameter with
a solid copper jacket, Teflon dielectric and silver-
plated center conductor, Very useful in point-
to-point connections with SMA connectors
because of its small size.

RG-231/U, RG-331 — | /2-n-OD aluminum-
jacketed-foam dielectric cable. Often vcalled
1/2-in hardline.

RG-360/1/ — 3/4-in aluminum-jacketed-foam
dielectric cable, 3/4-in hardline.

RG-332/U — 7/8-in aluminum-jacketed-foam
dielectric cable, 7/8-in hardline,

R(+236/U, RG-237/U — [/2-in aluminum-
jacketed Heliax.

RG-183/U — 3/4-in  aluminum-jacketed
Heliax.

RG-232/0 - 7/8-in aluminum-jacketed
Heliax.

RSGB MICROWAVE AWARDS

Following the award for the first 10GHz amateur con-
tact over X0 km, which went to [OSNY and 1W4ADT,
the RSGB has announced that awards will be given tor
the first contacts using amateur-owned equipment over
ihe following distances: 10 GHz - 2000 km; 24 GHz
~ 250 km; 47 GHz - 30 km.

Thanks to WD4FAB for bringing these awards to my
attention. HE)

As a convenience to our readers, here is a list of items of particutar interest and when they most

recently appeared in QST,
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New Member Societies of IARU Proposed

Two more Amateur Radio societies, representing
the interests of amateurs in their respective coun-
tries, have applied for membership in IARU.
One is the Vanuatu Amateur Radio Society,
Republic of Vanuatu, in the western Pacific.
VARS, which has 20 members (I8 of them
licensed amateurs), was formed in May 1980, a
couple of months before Vanuatu (formerly the
New Hebrides) became independent.

The other prospective member of the IARU
is the Chinese Radio Sports Association,
representing the interests of radio amateurs in
the People’s Republic of China. Because of the
intense interest that has been evidenced the past
two or three years about the development of
Amateur Radio in China, we present herewith
& brief history, as prepared by the CRSA.

Amateur Radio activities first appeared in
China in the *20s. In the ’30s, a number of
Amateur Radio organizations were formed, and
in 1940 several of these jointly formed the
Chinese Amatewr Radio League and began
publishing an official journali named Radio
World. In 1947, CARL was accepted as a

HF BC WARC

The tirst session of the high-frequency broadcasting
WARC ended on February 11, only one day later than
the original schedule. It was a difficuit conference for
the participants, for there were many conflicting needs,
There were a number of countries that were satisfied
with the status quo, and didn't want that disrupted.

*President, [ARL

member-society of 1ARU. Tater, after the
founding of the People’s Republic of China,
Amateur Radio began to develop among the peo-
ple, especially the youth. [n October 1958, an
Amateur Radio organization named the Chinese
People Radio Club was established. Then, clubs
were formed omne after the other in many cities,
provinces and auvtonomous regions.

The Chinese Radio Sports Association was
formed in 1964 as a new entity under the juris-
diction of the All-China Sports Federation. It
is now the sole national organization authorized
to represent radio amateurs in China.

Amateur Radio activities in China have varied
forms. The most popular aspects include
Amateur Radio Comminication and Amateur
Radio Direction Finding. The development of
Amateur Radio has enabled youth to acquire
more knowledge about radio techniques, and it
has provided the opportunity for Chinese
amateurs to exchange experiences and strengthen
ties with other amateurs all over the world.

At present, active Amateur Radio stations are
being operated in Beijing (BY1PK), Shanghai
(BY4AA) and Chengdu (BYSAA). Radio com-

Other countries felt that existing procedures did not
take care of their needs, and wanted different methods
of pianning the use of the bands allocated to broad-
casting. ‘There were still other countries that do not yet
have an HF broadcasting service and wanted some
assurance that their future needs would be taken cate
of,

The second session of this conference, to take place
ta 1986, will plan the actuat use of the HF BC bands
based on the principles developed at this first session.
The proof of the pudding will be in the cating, and it

munications and radio direction-finding activities
are condducted in 17 provinces and autonomous
regions and, competitions for Amateur Radio
communications and direction finding are held
on a regular basis every year. Radio techniques
¢linics, electronics summer clinics and exhibitions
of radio equipment made by amateurs are at-
tracting thousands of new amateurs.

In the radio receiving competitions held in
1956 and 19538, young Chinese radic amateurs
won the team champion title. Representatives of
the Chinese Radio 3ports Assoctation visited
Japan in 1980, and in 1983 representatives of
CRSA attended the World Amateur Radio In-
ternational Conference held in Tokyo. In July
1983, the Chinese Radio Direction Finding Team
participated in the 27th International Radio
Direction Finding Competition held in
Yugoslavia, With the support of their govern-
ment, Amateur Radio activities are developing
rapidly in the People’s Republic of China.

We look forward with enthusiasm to the
renewed participation in international Amateur
Radio activities by our friends in China,

is far too early to state positively whether the con-
ference as a whole will be suceessiul, The first session
took no actions that were harmful to the Amateur
Radio Service, In fact, it passed a couple of resolutions
having to do with out-of-band operation and harmful
interference which, if heeded by the HF broadcasters,
would be to Amateur Radio’s advantage.

The TARU was represented at this conference by
GSCO, SPSFM and WIRU, whoe have made 2 more
detailed report available to the IARTP's Administrative
Council. neE

In Training

REDISCOVER THAT TEACHING
GROOVE

You may need a little encouragement or friendly per-
suasion from your Amateur Radio iriends, but you
know that you're willing to get back into training if
given the chance. Maybe that chance bas not been
clearly in view because of previous or current com-
ritments, but ¢club members and potential Amateur
Radio students sse you as that someone to fill the im-
portant instrisetor’s roie and provide needed guidance.
Cive it some thought. Test procedures ate changing,
und the course material is vo longer '‘the same old
stuff.”’ So teinvest your interest in training radio
amateurs — it's a most worthwhile astivity,

Ciiven the changes that have aiready occurred and
those that will happen soon, how should an instructor
just returning to the ciassroom prepare accordingly?
Catch up on the news! The Training Branch at Head-
quarters has received numerous inquiries oves the past
several months about the new Novice test procedures,
and we are glad to provide the FCC-approved gues-
tion pool to new and veteran instructors who are boning
up on the changes (see September 1983 QST, p. 56).

The ARRL Novice Question and Answer Supplement
contains a multiple-choice version of the 200 Naovice
questions based on PR Bulletin 1035A. Now, the FCC
rules aflow greater flexibility in exam format, This helps
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vou choose the best method for your teaching style and
student needs. Let the ARRL Training Program
materiat hetp you design your course of instruction for
an effective use of time and talent,

As an experienced instructor looking at the new test
(|uestions, you may have some comments of suggestions
for future improvement. lnstructors please note: The
FOC invites Amateur Radio operatprs to submit ques-
tions for all Amateur Radio exams, This is how the
FCC compiled PR Bulleting 1035A and 1035B
(Elements 2 and 3). The opportunity for input in this
matter is new and should be taken to improve exams.,
Details on how to submit questions for possible use are
described in PR Bulletin 1035 (February [984).

The new Volunteer Examiner Program will certainly
open apportunities for your involvemens as an active
instructor or Volunteer Examiner, or both. Your sup-
port will especially be appreciated at the local level,
where yous participation can make a difference, See
March 1984 (ST, p. 48, for the latest details on
Volunteer Examining.

Now that you begin to see the overall shape of a
revitalized amateur lesting program, you can apply
your teaching skills acew. After accepting 2 commit-
ment to teach a training ¢lass or to instruct an in-
dividual, ask for assistance from another arnateur or
a local club if you need it. No need to go it alane just
hecause the host club knows that vou have had previous
teaching experience. A training program can be

stronger and more effective if additional help is
accessible,

Here’s an idea that should be welcomed both by you
and the host club: Since yau ayreed to lead the course,
have an ““instructor trainee™ or two assist, to learn the
teaching ropes. Having anaother radio amateur in class
to confer with during the class discussion or to help in
other ways may take the pressure off you while you find
your reliable teaching groove, Therein is a benefit at
work for you, your students and the new training
instructor.

Think of ways to apply your experiences in Amateur
Radio to a teaching situation, Because you have a per-
sonal grasp on the subject matter, it will be easier to
reestablish confidence in front of the class. At the same
time, the students may explore and participate in many
aspects of Amateur Radio. Invite the students to your
radio shack for a demonstration, or to a club activity.

What activities are coming up? Don't forget Field
Day or an area hamfest. These events are natural
extensions of a training class, and your students will
profit from the exposure. A creative and positive
response to the chance to help someone fnto Amateur
Radio is always encouraging to the individuals
juvolved. Remember: You don’t have to go far to share
vour interest, and sharing an interest 1s what teaching
is all about. « Sieve Ewold, WA4CMS, Traming
Assistant GEE]



YL News and Views

No TVI Here

The island of New Britain, part of the Bismarck
Archipelaga, lies east of the big island of New
Guinea. There is a large cocoa/coconut planta-
tion on this island located 80 km from the town
of Rabaul and up in the mountains. For 21 vears,
the Freymadls have managed this plantation.
Born in Bavaria/Germany, they first went to
Australia, where they lived for more than a year
before moving on to New Guinea. They were a
young couple with a young daughter, Karin,
born in Melbourne, Australia. Their son, Hans,
born in 1964, is 2 New Guinean.

Tremendous changes have occurred during
their 21 years on the island, including the New
Guineans obtaining independence in 1975, which
is when the istand of New Britain became part
of the country of Papua New Guinea. Airplans
is the most popular form of transport, and in
many areas the only means of travel. The road
system is very primitive in some areas. In fact,
the Freymadls’ plantation area relied solely on
sea transportation up until two years ago, when
the first road was established, Limited funds
allowed for road construction, but the five rivers
that must be crossed going to and from Rabaul
must be forded — no bridges were built. In times
of rain, being stranded or stuck in the river is
accepted as all part of a day’s work.

Siegi Freymadl and Karin started taking CW
and theory classes together in 1977, Siegi an-
ticipated the need for communicating ~ the day
would come for her children to continue their
education off island. Siegi and Karin had great
fun practicing Morse code together. Their instruc-
tor marveled at how much alike their fists became.
They passed the CW exam with no problem.

Work on the theory continued. Arrangements

NEW SANTA CRUZ COUNTY
EMERGENCY COORDINATOR

Susan Tracy, WAGOCVY, has been appointed ARRL
Emergency Coordinator far Santa Croz County,
California. She is a very active member of the Santa
Cruz County Amateur Radio Club, and has been a ham
since 1977. She has contributed many hours of her time
organizing and participating in communications
assistance For local community activities, Linder her
ieadership, Amateur Radio communications were pro-
vided for the recent Horseman's Association Endurance
Trail Ride, The Monterey Triathlon and the Race
Through the Redwoods. Susan also played an impor-
tant part as an Amateur Radio Emergency Service
(ARES) team member in the storm disaster in Santa
Cruz in January 1982.

One of Susan’s first acts after becoming the BC was
to conduct a training program for all membess of her
ARES team. In a series of training meetings, team
rembers were briefed on traffic handling and
gmergency communication procedures, Many new
members, including Novices, benefited from the train-
ing. All team members were given communications
packets containing net direetaries, communication
plans and sample emergency mobilization plans re-
ceived from other areas. They were given ARES and
Sheriff’s Department identification cards to facilitate
their movements in future, actual disaster areas.

Shortly after tearn training was completed, the
ARRL National Simulated Emergency Test (SET) was
conducted, For this test, Susan and her team wrote up
an carthquake disaster scenario. The test was highly
successful, and 23 local team members participated, Net
control was established by Susan, KH6PP and K6BDK

*Country Club Dr., Monson, MA 01057

Slegi Freymad|, P2ONSF

were made for Karin to leave the plantation to
attend school in Brisbane, Australia. An amateur
friend also arranged for Karin to go to the
Redcliffe Radio Club’s theory clagses in VK4-
land. Prior to becoming licensed, Siegi was able
to enjoy weekly skeds with Karin via Amateur
Radio as a second operator at the stations of
cither P29LA or P2STL. Karin operated as
second operator to YK4AMB. Eventually, they
both passed their Novice exams and received call
signs within a few weeks of each other in 1980,
Karin became VK4VER, and Siegi P29NSE,
Weekly skeds became a highlight of their lives.

The remoteness of the plantation allows Siegi
to set up as many antennas and towers as high
as she wishes. There is no 'TVI problem simply
because there is no television in Papua New
CGuinea. Siegi and her OM do have video and en-
joy the latest shows from Australia, Her OM is
an engineer and Siegi’s technical advisor. Flec-
tricity is generated from a smail diesel engine

in the County Emergency Center, Three repeaters were
used. This was necessary because of the elongated
geographic and mountainous layout of the county ter-
rain, Vital assistance was provided by additional hams,
particularly K7CRS in Carmel, who relayed messages
over the Monterey repeater throughout the exercise,

As part of the SET, approximately 30 test messages
were passed through the National Traffic System by

Susan Tracy, WAGDCVY

Gonducted By Jean Peacor,* K11JV

driving a 4 KVA alternator. It is sufficient for
lights, refrigerator, freezer, washing machine,
water pump, video and, most imporiant, the rig
-~ as Jong as all aren’t in use at the same time.
Breakdowns in the system only seem to accur
when it's most inconvenient: The generator
seems to have an aversion to contests. The
ALARA contest brought on a breakdown, as did
Australia’s Remembrance DDay contest.

Siegi's Novice class license limits her operating
to 30-W output. Most of the time she uses be-
tween 10 and 15 W, Despite the limitations, she
has managed to work 179 confirmed countries,
and is very proud of her DXCC and WAS awards.
She has 71 confirmed QSOs toward DXCC YL.
Most contacts have been made on 10 meters or
on 15 meters between 21.125 and 21.200 MHz.
Lipgrading is high on her priority list.

in Rabaul, there are three Amateur Radio
operators (not extremely active) plus Siegt living
in the vutskirts — a grand total of four operators
on New Britain 1sland. Siegi mentioned how dif-
ficult it can be at times to get verification from
two fellow amatenrs for award applications, and
she is an avid award hunter.

Hlans have been underway for some time for
the Freymadls to pack up and move to Queens-
land, Australia. They were negotiating the sale
of the plantation when Siegi last wrote. She is
all set to operate in Australia with the call
VEAVEF, and may be doing just that as you read
this. it has been exciting for her to be New
Britain Island’s only Y. operator, and she and
her OM will miss New Ciuinea. But, there’s axcite-
ment for them awaiting in Australia: a new, big
country to explore, new people to mest and, best
of all, o being pear their children once more,

Cynthia DeLauney, W6PHT, ARRL Section Trattic
Manager, All messages (one as Far away as Maine) were
delivered, and receipts acknowledged.

Susan was pleased with her first emergency exercise:
It gave us a changce to test our equipment, especially
our antennas which are permanently mounted on top
of the County Building. We also wanted to get team
toembers vut into the extreme parts of the country —
from Davenport to Watsonville — ta see if we could
reach each other.”

One of the major problems with a disaster in Santa
Cruz Coounty is that the county is nearly isolated it State
Highway |7 is closed. In that event, emergency sup-
plies to Santa Cruz would be diverted through long and
<irenitous routes, Another problem is that the Santa
(ruz mountains limit 2-meter communication, The Oc-
tober test proved that in-county repeaters were inefiec-
tive for use throughout the full length of the county.
In the 1982 storm disaster, it was found that entire
mountan communities were cut off from contact with
vmergency uificials,

At the exercise debriefing, Susan said, “Everyone real-
Iy pitched in to help. We had few problems with message
traffic passing, but did decide to pass theru directly to
outlving areas rather than through net control. For this
PUrpose, we ran two nets.”’ She added, *“We learned a
iot, and it was a good experience for all of ns.”

Susan is no stranger to leadership roles, She was
chuirman for the well-attended and highly suceesstul
ARRL Pacific Division Convention in Santa Cruz in
October 1982, She has been elected vice prasident of
the Santa Cruz Ciounty Amateur Radio Club for [984,
dud currently serves as president of the San Lorenzo
Valley Repeater Club. While working full-time, Susan
found time to help her (3-year-old danghter Amy ob-
tain her Novice license. Amy, like her mother, is proud
of her recently received call, KB6AWR. — Arthur R,
Lee, N6FAD [asT—]
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Silent Reps

It is with deep regret that we record the passing of these amateurs:

WI1AKZ, Andrew Hurnanen, Templeton, MA
KIAWQ, Paul R. Goudreau, Sr,, Old Orchard
Beach, ME
K{BAY. George W. Fullerton, South Poriland, ME
WICN], Arthur “Bill” Gormley, Warwick, RI
AJlI, Evereit S. Hudson, Billerica, MA
KALIBK, Gilbert A, Gerridge, Baston, MA
WIPJID, Harley 8. Wood, New lLondon, CT
WIQVZ, Thomas {3, O’Connor, Manchester, NH
WIST, Robert D. Stimpson, Boothbay, ME
K18YN, Thomas W, Crieco, Sr., Torrington, T
WH2BSS, Lester E, Ehlen, Zellwood, FL
WQ%{DWH, Laurence M. Connaughton, Philinont,

KE2EGH, Roy W. Foxhill, Homosassa, Fl
WB2HCE, Edwin R. Deans, Pulaski, NY
W2HJL, Qeorge A. Savoms, Mystic Island, NJ
K2JAQ, Bertram G. Marshall, Rahway, NJ
W2JYB, Edward L. Long, Chatham, NY
WAZ0PR, Ralph R, Paul, Holland, NY
W00, Joseph H. E.hrler. Queens Vil]age, NY
W3AX, Samuel E. Fraim, West Paim Beach, FL.
MICFU, LeRoy L. Wiseman, Sr., Laurel, MD
KAIDHO, Joseph E. McKernon, Archbald, PA
W3IGVE, Malcolm L. Wiseman, Washington, DC
W3IFN, David Yurow, Washington, DC
W3LEZ, Phil D, Boardman, Scotland, PA
WINSH, Alfred N, Myers, Westminster, MD
W3QB, Jay O. Achenbach, Philadelphia, PA
*W4ERA, Carl A. Goldner, Floral City, FL.
H4ETV, 'Charles 8. Bell, Nashville, TN

KAFDB, William D. McCGraw, Nashville, TN
WD4FTX, A, L. Cataline, Davison, MI
*WAAHDU, Willis 1. Howard, Gadsden, AL
K4HGP, Louis B. Palmer, St., Kinston, NC
W4HKU, James B. Cobb, St., Kingsport, TN
K4PNA, Arthur M, Jester, Oanville, KY
WA4RAY, Joseph T. Maddox, Irwinton, GA
W4WLX, Chalmers $. Stromberg, Urlando, FL,
W5AIP, Ford Michael, Norman, OK

WSCEE, lvan R. Davis, Fort Worth, TX
WSGOS, Nomman P, Walker, Midland, TX
KASIRC, Charles A, Rose, Fort Worth, TX
KASIW], Edmund H. Gilmore, 8., Metairie, £EA

50 Years Ago

April 1934

"7 President Hiram Percy Maxim addresses a message
to 2ill members, reminiscing on the April 6, 1914
Hartford-to-Springfield relay incident that sparked in
his mind the concept of a national amateur association
- gnd marked the beginnings of the League. Hamdom
is invited to send a reply message on April 7 this year
to the grand old man of Amateur Radio.

[Z] Responding to numerous requests in gueries to the
Technical Information Service, W1SZ has designed a
converter, using the new pentagrid 2A7, to feed a
broadcast receiver and effectively provide all-wave
recepiion with bandspread for amateur use, A separate
beat osciilator is required for telegraphy, however,
{1 W8RD and W8KIR have long been intetested in and
concerned about the quality of modulation emanating
from many «f our voice stations. Extensive “scope
monitoring since the [ecember QST article on over-
modulation, however, shows a considerable change for
the better.

] On the same theme, W1HRX and WIBZR provide
us with detatls for a cathode-ray tubs presentation of
trapezoidal patterns of received stations, with info on
interpretation of the various shapes.

I} Lest we forget, we are reminded of the League’s
Q5L Bureau system, operated by volunteers, and urged
to provids our district manager with a return envetope
for those coveted cards.

{1 During extensive fioods in Califorpia as well ax the
Northwestern states, amateurs provided esseatial
Gmergency communication to help save lives and prop-
erty. Heroic personal rescues were made through Cana-
dian ham communication as weil,

i The Federal Radio Commission’s expanded
monitoring activity to ensure regulations compliance
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K5JYC, Felix E. Redwine, Tahoka, TX
*ISMRK, Chatles A, Stiles, Jr., Ft, Worth, TX
WB5SMRS, Perfecto M, Gomez, Gulfport, M5
BAOUL, Lewis M. Naolen, Br., Whitney, TX
WIREZ, Louis M. Degettel, Albuquerque, NM
WITOR, Durward L. Nichols, San Antanio, TX
WEWMT, Eugene L, Silvia, Jr., Rayne, LA
N6AVQ, Marcus J. Couts, Tesest Hot Springs, CA
WHOCAF, Jack Y. Levy, Los Angeles, CA,
WODNB, Edward B. Pringle, San Francisco, CA
KsEJ, Leon A, Moore, Fresno, CA

WDEGGR, Donald A. Howard, Paradise, CA
WGKRT, Sidney Wald, Canoga Park, CA
WABKXO, Stanley T, Radenz, San Diego, CA
WB6LID, James A, Troutman, Bakersfield, CA
WoNTY, Robert §. Edwards, Palmdale, CA
W6PAX, Donald G. Burgar, La Jolia, CA
WOPLK, William €. Martin, Fullerton, CA
KAGPOT, Arthur H. Collbran, San Rafael, CA
R6QLY. David R. Cate, San Diego, CA

W6TBLU, John F. Mulien, $r., Los Altos Hills, CA
WeVPV, Wilbur Osler, 5an Jose, CA

WAGWCE, William W. Alston, Madera, CA
KATAGS, Albert E. Smith, Tacoma, WA
WYIAPJ, Edward A, Pruitt, Jr,, Eugene, OR
WTBA, Bertram A. Gooch, Apache Junction, AZ
WICOB, Edward H. Hart, Portiand, OK
WIDSB, Lynn J. Schuck, Mercer [sland, WA
W7GAT, Stephen C. Mergler, Mount Vernon, WA
WYHIF, Robert B, Smith, Corvallis, OR
WIMCZ, John 8. Hollenbeck, Prinevilie, OR
WYMDO, William H. Coats, Green Vallev, AZ
WATNXW, Louis E. Jorquera, Coos Bay, OR
WIOXF, Elmer 1., Bayles, Portland, OR
KTOZA, William A, Fuller, Seattle, WA
*K7PH, Carl Lindberg, Las Vegas, NV
WISVV, Clinton J. Crandall, Tacoma, WA
WASBBT, Guy N. Kelton. Royal Oak, M1
WSDFL, Victor R. Bambeck, Parma, OH
WBEEE, Harry F. Randolph, Euclid, OH
WARFIR, Alvine **Kate’* Eastman, Lansing, MI
KASHCD, Donald R, Carnes, Clinten, OH
WALVD, Allen P. Dudley, Findlay, OH
*WBSMWH, Paul E. Bass, Cleveland, OH

is tot a w1tch-hunt, we are assured. *Discrepancy’’
reports requirs only a simple response; however,
repeated violations will bring stranger disciplinary
easures,

I.] The relatively new League appoiniment of Official
Phone Station has sa far garnered a meager total of
anly 91 enrollees.

() George Grammer’s '59 tri-tet oscillator last month
was just the beginning of 2 complete transmitter design.
This issue brings cletails of an intermediate amplitier,
to provude necessary higher drive on 10 and 20 meters.
An ‘841 is chosen because of its high-mu and freedom
from grid-emission troubles.

1 The Editor expresses fears that the 11-year sunspot
cycle peaks every second time around, so we may have
to wait another 13 years or so for dream DX,

25 Years Ago

April 1959

{1 wovX offers a number of ideas on achieving
variable selectivity with fixed filters, still with a good
noise figure and image rejection.

{1 Which coax to use? W1GKX of Times Wire & Cable
sorts out the various “75-ohm®* types and tabulates
their characteristics, including attenuation figures.
{7l Two half-wave dipoles at right angles constitute
WICUT's Zameter “turnstile” mobile antenna, pro-
viding horizontal pofarization and ommnidirectional
pattern.

"1 K2KGJ won the Edison Award otfered by General
Electric, mostly for outstanding message relaying and

WBSTBS, Hubert W. Eiben, Lodi, OH
WATLW, Wilfred Leemon, 5. Petersbusrg, FL
*KEWNX, kra A, Leack, Weirton, WV
NODVL, Fiareld J, bandwmk Wh:ar.on, iL
EASPWY, John F. l&.eilerstrass, Peoria, IL
WRBYVEJ, Paul R. De Vos, North Liberty, [N
WOBGY, Stdney L. Markusen, Esko, MN
WHCV, Joseph E. Deines, Junction City, KS
WDOFTQ, Adrian F. Lunceford, Jr., Richmond,
MO
WOGEQ, Wayae T. Moore, Ogallala, NE
WBKDI, Ralph A. Bryan, Milford, 1A
K@LUN, Flovd . Cross, Des Moines, [A
KAGNIU, Oiva K. Pauhu, Pengilly, MN
K@PKW, Glen Witzenburg, Lincoln, NE
WORTE, Mathew A. Simonich, Minneapolis, MN
WOUHD, Lucien G, Metzger, Awora, O
VEZERV, Cilbert Varden, Port Charlotte, FL.
VE3AIB J. Leslie Weir, Toronto, ON
VE3KGG, Everett M. Marsh, Brigden, ON
VE3YI, Lawrence R. Young, Collingwood, ON
VEIZU, Roland A. White, Belleville, ON
VETABW, Wiliam A, Wasyluk, Richmond, BC
(INAQJ, Raoul Billen, Antwerp, Belgium
€QZ3SL, Svend Lauth, Viborg, Denmark
VE4PR, W. §. *lim" Raiter, Alderly, Brishane,
Australia

*Lifa Membar, ARAL

In order 1o aveid unfortunate errors in the Silent Keys
column, reports of Bilent Kaeys wlil henceforth ba con-
firmed thruugh acknowledgment only to the tamily ot
the deceased. Thus, those who raport a Silant Key will
not necassarily receive an acknowladgment from Hg.

Note: All Silent Key ceposts sent to Hq. must include
the name, address and call sign of the reporfer as

weil as the name, address and call of the Silent Key

in order ta be listed in the column. Please allow -
sevaral months for the listing to appear in GST, [I#-3

phonepatch work with Antarctica.

[ An audio Filter can provide increased ¢.w.
selectivity, especially for 2 Novice. WIICP presents a
version adapted from 2 W3FQB design.

Ul Standing-wave “hridges'’ are becoming popular, in
all sizes and shapes. WATTK of Collins Radio takes
s straight to the fundamentals and then expounds on
the good and bad points of various coupler and watt-
meter designs.

il The Editor reminds us that the new Frequencies
tnade available for the Radio Amateur Civil Emergency
Service are not an “‘invasion™ of our bands as some
have suggested, but rather a taol that can be used —
though hopefully never - for vital civilian communica-
tion in the event of war.

{1 WIHTF finds voice bands too crowded for suc-
cesstul mobile work, and so has turned (o telegraphy.
He devised a ¢.w. monitor that uses 2 couple of neon
bulbs and a iransistor.

i1 Modifying popular commercial rlgs can improve
performance. W8NJIH revamped his Viking Ranger to
function additionally on 6 meters. W2HUG didn't like
the keying (whe did?) ot the DX-100, and sc installed
4 time-sequence circuit,

{1 The Los Angeles Council of Radio Clubs is spon-
saring an elaborate installation of ham gear at WEUSA,
ag & ‘‘show’’ station to acquaint foreign telecom-
munications delegates with our hobby during their at-
tendance at a world technical radio conference.

1 W6MUR feeds the center of a full-wave antenna and
grounds both ends; the installation works on harmonic
bands as weil.

.1 The Amateur Radio Emergency Corps, civil defense
and the Red Cross all cooperated to make the 1953
Simulated Emergency Test a great success.

11 A deseription of a new **(Q5-59" receiver reads like
a real breakthrough — saturable-reactor tuning, con-
tinuousty variable selectivity, triple {3-band) panoramic
presentation, scanner (o search for DX signals less than
57 .. Uops, almost forgot this is the April issuel
— WiRW o5 a1



On Line

RS-232-C: The Amateur Radi

Most personal computers (PCs) bave the
capability of interfacing with modems for the
purpose of data communications. Usually, this
computer-to-modem interfacing is accomplished
by means of RS-232-C, which is the name of an
Electronic Industries Association (EIA) standard
that is *‘applicable to the interconnection of data
terminal equipment (DTE) and data communica-
tions equipment (DCE) employing serial binary
data interchange.” RS-232-C defines the data,
timing and control signals that are exchanged by
means of the interface.

R5-232-C is of interest to us because it also pro-
vides a means of interfacing our PCs with our
Amateur Radio transmitting and receiving equip-
ment for ASCIE radio communications. The
following signals are applicable to Amateur Radio
utilization.

Ham Signals

Transmitted Data (TXD}, on pin 2 of the in-
terface connector, consists of data that is transmit-
ted, while Received Data (RXD), pin 3, is data
that is received,

Data Terminal Ready (DTR), pin 20, is a con-
tral signal that informs the DCE to prepare for
data communications by connecting to a com-
munications channel. In response, the DCE
sends Data Set Ready (DSR), pin 6, to inform
the DTE when the [}CE is connected to a com-
munications channel,

Request to Send (RTS), pin 4, is a control
signal that informs the DCE that the DTE has
data to transmit, In response to RTS, the DCE

COMPUTER NET DIRECTORY

An upcoming installment of this column will list ail
known computer-oriented Amateur Radio nets. 1f 1
don’t know about your net, I won’t be able to include
it in the list, so please send me the name of your net,
its meeting day, time and frequency, its geographical
coverage area and net manager. (By the way, [ submit
all computer net data that I bave to the editor of the
ARRL Net Directory for inclusion in each edition of
that directory, so it you send me your net’s informa-
tton you can kill two birds with one stone.} Also, those
of you wha send me your net’s newsletter need not send
me the net information if it is already included in the
newsletter,

ATTENUATOR IN A CAN

RFT Conductive Coating is 8 new product that is in-
tended to absorh RFI/EMI over a broad frequency
range. The coating is contained in a [6-ounce aerasal
can and is applied in a 2-mil layer on plastic ar
metal surfaces. According to the product’s specifica-
tions, attenuation is greater than 78 dB at | MHz,
greater than 4% dB at 10 MHz and greater than 2§ dB
at 100 MHz.

The product sounded ideal for eliminating the RF
generated by my computer, RF {hat was being detected
by my Amateur Radio receiver. 8o, [ obtained some
samples from the manufacturer (Miller-Stephenson
Chernical Co. Inc.) to test with my TRS-80¢ Modal
I computer.

Before [ applied the coating, 1 took S meter readings
of the TRS-B0 signals that 1 could detect in the Ansatenr
Radie frequency spectrum. Next, | carefully dis-
assembled the enclosures of the computer/keybouard
and the expansion interface. (Be very careful when
disassetnbling any computer, Some of the devices used
in computer cirguitry are very sensitive. An electrostatic
discharge from your bady is enough to destroy some
devices,) After disassembly, 1 applied the coating to the
inside of each enclosure according to the manufac-

*75 Kreger Dr,, Walcott, CT Q8716
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sends Clear to Send (CTS), pin 5, to inform the
DTE when the DCE is ready to transmit data.

Received Line Signal Detector, also known as
Carrier Detect (CD), pin 8, is a contro] signal
that informs the DTE that the DCE is receiving
a signal {a carrier) over the communications
channel.

Signal Ground (8G), pin 7, provides a ground
reference for the other signals.

Spaces and Marks

Data signals are defined as spaces when they
are greater than +35 V and as marks when less
than - 5 V. Control signals are defined as “*on*’
when they are greater than +5 V and as “off”
when less than -5 V. Depending on the software
and hardware you are using, you may ignore some
signals, while attending to others. Your Amateur
Radio TTY modulator and demodulator (that s,
your Amateur Radio modem) probably does not
reguire the control signals; all vou need be con-

o0 Connection

Conducted By Stan Horzepa,* WA1LQU

cerned with is that your modem s compatible
with the greater than + 5-V spaces and less than
— 3.V marks that make up the data. The other
end of the connection, the computer end, may
require more attention. This depends upon the
software you intend to use.

If you write your own software, write it to ig-
nore the control signals; however, if you are
using commercial data communications software
that emulates a DTE (a “terminal®® program},
it may iook for DSR, CTS and/or CD betore
it will send data.

April’s Fool

The simplest way to get over this hurdle is to
connect DTR to DSR (pin 20 to pin 6) and RTS
to CTS, and CD (pin 4 to pins 5 and 8) at the
computer side of the interface. The control
signals that the DTE sends to the DCE are looped
back to the DTE as responding signals; thus, the
computer is fooled into thinking that all systems
are go and it will start sending data.

For example, when the DTE sends RTS on pin
4, that signal is looped back to pin 5 by means
of the connection between pins 4 and 5. When
RTS is looped onte pin §, all the computer sees
is +35 V (or more) on that pin, which indicates
to it that it has received CTS from the DCE.
(Computers are not ag smart as you thought!)

Once you have satisfied all of the signal re-
quirements at the computer end of the RS-232-C
connection, you are ready 1o send data. Select
your operating parameters {baud rate, parity,
character length, etc.) and call CQ.

" PX: Universal Contest Program and More MINIMUF

Mike Kravitz, KZMK, wrote the Universal Contest Program for the Commodare 84 computer, It is actually

three pragrams that can be used for logging, duping and reporting ham redlo contests. It is a big package,
- 40 Dleass Includa 54 cents postage with your 8.2.5.6. and request PX mogram number 37,

- The griginal MINIMUF program, written by KEGKU {Dec. 1982 QS8T), is still very popular, and now PX has
| -seime new conversions 1o offer: Frank Gaodwin, WABELO, converted MINIMUF for the Atarl 400/8001200. 1t

[s now available as PX program number 38, (FX herah

who also submitied Atarl MINIMUFS.}

y dukniwladges and thanks K3E(L, KAJATK, and KTVBY

- . PX program number 38 is & Commodore G4 conversion of MINIMUF by Alan Memlay, KEBLIY.
-Prograrn number 40 Is & Heath H-83 MINIMUF conversion by Richasd E. Lewin, WIFEWU, 1t runs under

. HDIOS With MBASIC, "

Number 41 is a TRS-80 Color Cumputer (Extended BASIC) verslon of MINIMUE by Dean G. Cole. W7JUGC.
Walt Gesell, WDIDYR, submitled 2 MINIMUF conversion tor the Epson GX-10, It Is program numher 42,
An improved VIC-20 versian of MINIMUF was submitted by Larry K. List, KEIBKD, Ut i program aumbar 43,
A disting of my TRS-BU Mode! | conversion of MINIMUF, as described in tha Aug, 1983 Instaliment of On

- Line, I3 available as program number 44. (Other versions of MINIMUF, an Appls If+ varsion (aumber 20), a

| "SinclalrTimex version (numbsr 21), and anothey VIG-20 version {number 22, which wera arlginatly offered in

‘ the August Instaliment of PX, are still available.)

Tor obtain d listing of any of these programs, send an s.a.a.e. {preferadly no. 10, businass-size) with 37
' cants postage (54 cents for program number 37) to ARAL, Degt. PX, 225 Main B1., Newington, CT 06111, Use
2 separate 3.a.9.¢. for gach program request and write the cataleg number of tha dasirad program at the
“tower left-hand comer of the envelope, Plaase do not send cotrespondence other than FX program requests

_ 1o Dept. PX at ARRL Ha

turer’s directions (1 used approgimately one and one-
half cans to do the job).

After the coating dried {in approximately 15
minutes), [ assembled the enclosures and rechecked the
ham bands for computer RF. [ was pleasantly
surprised! All of the computer's signals were either af-
tenuated appreciably or wete erased completely. (The
gecompanying table compares the S meter readings
before and after the application af coating.)

In the past, I have tried various tricks (with limited
success) Lo try to eliminate the noise emitting from my
TRS-80, The RFI Conductive Coating is the only thing
that really does the job, and 1 recommend it to anyone
trving to contend with computer RF. The coating is
available in black or beige (according to the product’s
specifications, the black is the belter attenuator} from
the Miller-Stephenson Chemical Co., Inc., George
Washington Hwy., Danbury, CT 06810,

S Meter Readings Before and After
Application ot RFI Conductive Coating

Freq. S-Meter Readings
MHz Before Alter
74 °] inaudible
73 7 inaudible
14,187 9 [
14.2 2 inaudible
14,3 3 Inaudible
28313 5
144,006 3 0
144.047 3 inaudible
144,536 1 0 ¥R
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Operating

Conducted By John F. Lindholm,* W1XX

News

Straight Key Night — SKN XlVic

Straight Key Tribute

A tribute o a friend so dear,

He reached the highest mart.

Tho’ he is gone, the echo’s clear —
Vic Clark ... Vie Clark ... Vic Clark,
— WSIOV

We, as hams in general, are an inferesting col-
lection of people, but it seems like those of us
who operate SKN are a most intriguing mix of
individuality. Amateurs from all over the States
and Canada set aside the glitter and parties of
New Yeat’s Eve to dig out their straight keys and
reverse the calendar to that nostalgic time when
good sending took practice and effort, and was
a sought-after skill with each individual fist
reflecting its owner’s personality. This year saw
many operators, from §3-vear-old KAOBP (Ole
Brass Pounder) to several in their seventies,
united in 2 commmon interest, retreating from the
rat race to relax in a comfortable shack with the
zlow of warm equipment and the unmistakable
rhythm of the straight key.

Exactly 550 Brasspounders put a few more
mifes on the old key by operating SKIN 1983/84,
Of those, %0 sent in their reports of a relaxing,
unpressured fun evening.

There were 73 operators nominated for Best
Fist. "Top honors go to KSMM and W9PCF, who
tied for best with a grand total of three votes
each, 'Tied for second with two votes each are
W2MYA, W4CDA, KSPKA, W5KL, WSLXS,
WT7BMI, WITG, WBAWP and NBCWW. Con-
gratulations to the other 62 nominees who came
in third with one vote each.

The **most interesting QSO honor goes to
WOMYY, who runs two kevs — one for his right
hand and one for his left. (He doesn’t get as tired
that way!y WOMYY's first homebrew key was
made from a strip of tin and a knob from an
old coffee pot. Tied for first runners up (kevers
up) are N2IT, N4EE, W4YE, WB4SPB, WSKL,
WASPTV, KASREL and KLTPG. All in all,
there were 50 operators nominated for most in-
teresting QSO

Though it was interesting and fun, there was
a note of bittersweetness about this vear's SKN.
How symbolic it was to say a final fareweli to
Vic Clark, W4KFC, a friend and familiar fist in
each of the past 8KNs, on the eve of the New
Year.

e n e e
. Edith Holsopple, NICZC

;

Aeven)

KEY KLIX — VYIC

This year, SKN was more poigaant than ever, as 1 knew
t would not hear the familiar call of W4KFC comiing
throngh my headphones, I did send my final farewel]l
te Vic by ending with vic (W4RH7Z). 1 lnoked up an
old QSL card from Vie, confirming QS0 on llec, 4,
1954, a QSO on LO Party (W4CDA). So glad to hear
the turnout to honor WAKFC (W4YE). It was most ap-
propriate that we remember our longtime friend Vic
Clark, W4KFC, by signing vic at the end of each con-

*Communications Manager, ARRL

78 05T

tact. | have been in almost every SKN since it started.
in the past, almost invariably 1 would QS0 Vie Clark,
WAKFC {(W5SKL). We chatted for more than an hour
... and in the particular about Vie Clark. Both W4YE
and [ share a long-standing personal refationship with
Vic ... Bud lived near him for 30 vears, and Vic is my
Grand EBlmer, The QSQ-ending vic was just super,
Almost everyone used it (KSMM). As a personal friend
of ¥ic Clark, it was a pisasure to exchange
reminiscences with several other of his friends this
farewell SKN. I had worked W4KFC four times on
SKN, B had become a tradition. (WATNXL),
Something was missing, and 1 can’t help thinking that
this year we wouldn't be hearing the beautiful fist of
WAKFC. Vic loved SKN, and 1 hope there can be
something tied into SKN every year to remind ns all
of him. | think he woutd have bked that (WSPCE), My
best QSO was with WYYE, who koew Vic Clark well
and was greatly honored to speak at his memorial ser-
vice (KT1Q). [ was very pleased to hear all the fine com-
ments honoring Vic ... Wish he could have been with
e US on the air. | know he was listening (K4LMB).

RESENTNG. "DIT-DAH" THE MAGICIAN, I
L WHO ORIGINALLY TURNED r——""—wg]
@ AWHISTLE INTO -
\ A LANGUAGE /[

r (o

ki BH( y) = ,;

W1AW Schedule

April 29 — October 28, 1984 MTWThFSSn = Days of Week
1AW codo practice and bulletin transmissions are sent on the following schedule:

UTG 8low Gade Practice MWF: 0200, 1300; 2300; TTh: 2000; Sn: 0200
Fast Code Practice MWF: 2000, TTh: 0200, 1300; TThSSn: 2300, §: 0200
CW Builetins Dy: 0000, 0300; MTWThHE: 1400, 2100
Teleprinter Bulletins Dy: 0100, 0400, 2200; MTWThF: 1500
Voice Bulietins Dy: 0130, 0430

Slow Code Practice MWF: 9 AM., 7 P.M.: TTh: 4 P.M.; 10 P.M.; 88n: 10 P.M.
Fast Code Practice MWF: 4 PM., 10 .M, TTh: g AM.; TThSSn: 7 P.M,

Dy = Daily

EDT

CW Bulletins Jy: 8 P.M,, 11 PM.; MTWTHhF: 10 AM,, 5 P.M.
Teieprinter Bulletins Oy 6 PM, 9 PV, 12 P.M.; MTWThF: 11 A M.
Volce Bulletins Dy: 9:30 P.M., 12:30 A.M.

GDT Slow Code Practice MWF: 8 AM., 86 PM.; TTh: 3 P.M.; 2 P.M.; 86n: § P.M,
Fast Code Practice MWF: 3 P.M., 9 P.M.; TTh: & AM.; TThSSn: 6 P.M.
CW Bulletins Dy: 7 P.M., 10 PM.; MTWThF: 9 AM.; 4 P.M.
Teleprinter Bulletins [y: 5 P.M., 8 P.M,, 11 P.M.; MTWThF: 10 AM.
Voice Bulletins Dy: &30 P.M., 11:30 P.M.

PDT Slow Code Practice MWE:; 8 AM., 4 P.M; TTh: 1 PM,; ¥ P.M,; 88n: 7 P.M.
Fast Gode Practice MWF: 1 P.M., 7 P.M,; TTh: &6 A.M.; TThSSn: 4 P.M.
CW Bulletins Dy: 5 P.M., 8 P.M; MTWThF; T AM,; 2 P.M.
Teleprinter Bulleting Dy: 3 P.M., 6 P.M,, 9 P.M.; MTWThF: 8 AM.
Voice Bulletins Dy: 6:30 P.M., 9:30 P.M.

Ciode practice, Qualifying Run and GW bulletin {requencies: 1.818, 3.58, 7.08, 14.07, 21.08, 28.08,

50,08, 147,555 MHz.

Teleprinter builetin trequencies: 3.625, 7.085, 14.095, 21.095, 28.095, 147.655 MHz.

Voice bullatin frequencies; 1.89, 3.99, 7.29, 14.29, 21.39, 28.59, 50.19, 147.555 MHz

Slow code practice is at 5, 7%, 10, 13 and 15 WPM.

Fast code practice is at 35, 30, 25, 20, 15, 13 and 10 WPM.

On Monday, Wednesdaﬁ and Friday, 1300 through 2100 UTC, transmissions are beamed to
Europe on 14, 21 and 2B MHz: on Wednesday at 2300 UTC they are beamed south.

Code practice texts are from QST, and the source of each practice is given at the beginning of
each practice and at the be?lnning of alternate speeds. For example, ““Text is from February
1984 Q5T, pages 9 and 84" Indicates that the main text is from the article on page 9 and the
mixed numberfletter groups at the end of each speed are from the contast scores on page 84.
On Fridays, UTG, a DX bulletin replaces the regular builetin transmissions.

n Wednesdays at 2230 UTC, an IARU Region 2 bulletin in English and Spanish on 45.45-baud
Baudot Is sent on the regular teleprinter frequencies, beamed to Central and South America.
W1AW CW and voice bulleting dre sent on OSCAR 101, Mode B, when the satelllte is within
range. Look for CW on 145.840 MHz and SSB on 1454072 MHz.

Teleprinter hulleting are 45.45-baud Baudot, 110-baud ASCH and 1{-baud AMTOR, FEC mode.
Baudot, ASC! and AMTOR (in that order) are sent during all 1500 UTC transmissions, and 2200
UTC on TThESSn. Durlng other transmission times, AMTOR Is sent only as time permits.

CW hulletins are sent at 18 WPM.

WIAW is open for visitors Manday through Friday from 8:30 AM. to 1 AM. EDT and on Saturday
and Sunday from §:30 P.M. to 1 A.M. EDT. If you desire to operate W1AW, be sure to bring a
copy of your license with you, W1AW is available for aperation by visitors between 1 and 4 P.M.
Monday through Friday,

in a communications emergency, monitor W1AW for special bulleting as follows: voice on the
hour, teleprinter at 16 minutes past the hour, and CW on the hal! hour.

WHAW will be closed on May 28, July 4 and September 3.

Station staff: Chied OperatorfAsst. Communications Mgr. C. K. Bender, W1WPR; Charles

Chadwick, K8AXL, Bruce Hale, KASOLS, L3 ]
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Clubs

We often receive letters from clubs that seem to
need a bit of help. Sometimes, the letters are
from clubs just starting out. Sometimes they're
from established clubs where the old-timers have
decided to sit back and let the newer members
take over. Sometimes, they’re from clubs that
have been successful in the past, but aren’t now.
The membership is drifting away.

Clubs seem to be most successful when their
feaders use a bit of imagination, work hard and
plan lots of activitics, When we're asked, we
usually offer these suggestions:

1) 1f your club has a newsletter, send it to all
amateurs in your arez at least once a year. An-
neunce a really special program for the next
meeting. They’'ll come!

2) Let your executives make as many decisions
as possible without reference to the membership,
After all, you elected them for their good judge-
ment, didn’t you? This helps to keep the business
portions of the meetings short,

3) After a short business meeting, have a
good, long coffee break. Then have the program.
Always make sure the program is about Amateur
Radio, not someone’s slides of their trip to
Spain, or the like. (You might be allowed ons
program like this a4 year, hi.) Your programs
could be about modes: RTTY, 88TV, OSCAR,
repeaters, computer communications; operating
activities: contesting or handling traffic, or how
to really work DX; homebrewing: Everybody

CRRL NEWS

[J We are sorry to teport that Les Weir, VE3AIB, a
fine amateur and a valued member of the ARRL VHEF-
LHF Advisory Committee, recently passed away,

{3 Want to promote Amateur Radio? CRRL’s public
relations man, John Gowron, YE4ADS, has 50 reel-
to-reel tapes of 13- o 60-second radio spots for use on
your local broadcast station, They’re free for the ask-
infg. Contact John at 229 Kisel Bay, Winnipeg, MB RZK
IET.

(1 CRRL Ontario Director Ray Perrin, VE3FN, did
Tepresent amateurs ar a recent meeting of CRTPE, now
called RABC, the Radio Advisory Board of Canada.
Electromagnetic interference from digital equiprment
arwi curdless telephones was high on the agenda.

1 The Electromaguetic interference Committee of
RARC is meeting in Toronto on April 4. Bill Loucks,
VEIAR, will represent CREL.

INTRUDER WATCH

CRRL is looking tor new people to take part in the
IARU [atruder Watch. intruder watchers look for
broadeast and commerdial stations that operate illegafly
in our amateur bands, Reports of such stations are sent
1o the JARU Region 2 Intruder Watch Co-ordinator
for verification by intruder warchers in other countries,
{ARU member-societies, such as CRRL, then contact
their licensing authorities and ask them to make for-
mal complaint to the countries in which the intruders
are located. If all goes well, the intruders move ar
disappear.

intruder Watch isn’t for everyone, It takes good
equipment and a willingness to spend hours scanning

*163 Meridene Crescent West, London, ON
N5X 1G3, Tel. 519-433-1198

William Kremer, VEFCSD

brings a project for show-and-tell (even a
demonstration of sume new store-bought equip-
ment would be of interest here); the good old
days: Call it Old-Timers’ Night, and get someone
to reminisce about Amateur Radio in the *20s
and "30s and display old gear (in Canada this is
an excellent program for September just before
the “‘snowbirds” head for W4-land); CRRL:
Any CRRL Director will be glad to visit your
club and bring a film or & videotape or a stide
show and give you the lowdown vn current
issues, the latest developments in DOC and
what’s new with the Leapue.

All this should help to stress the importance
of the monthly meeting. When the meeting is
good, the rest seems to fall into place. Most suc-
cessful clubs try to have activities between their
meetings. Field Day, a fox hunt, an emergency
drill, 2 mall display, 4 Jamnboree-on-the-Air sta-
tion at Scout Headquarters, club participation
in a contest — all are excellent. Here in Capada,
summer is a great time for a road rally. You
foltow a map, keep in touch on 2 metres and
meet for & picnic or a corn roast at the end. These
affairs go a fong way toward making Amateur
Radio more acceptable to the non-amateurs in
your life, Sometimes, it’s tun to designate a dif-
ferent ham shack as open house every Saturday
morning. You serve coffee, and hope that all 100
¢lub members don’t show up at once!

We also receive letters from clubs that want

the bands. intruders can be very elusive. Stilk, it’s in-
teresting and rewarding worh.. It's alse important work,
helping 10 ensure that amateur bands remain in the
hands of amateurs. Interested? Contact CRRE Presi-
dent Tom Atkins, VE3CDM, at §5 Havenbrook Blvd.,
Willowdale, ON M2J 1A7.

ARES CANADA NET

The ARES Canada Net is now mesting every Sunday
at 2000 UTC on 14,13 MHz, Hugh Clark. YE3WM,

Start saving your travel fare now. SORT, the
Southern Ontarlo Repeater Team, will host the
17th annual Radio Saciety of Ontario Conven-
tion combinad with the tirst CRRL National
Convention, to be held in Landon, Oniarlo,
September 27-28, 1985. From left to right are
VE3AVY (RSO}, VE3ZK (SORT Convention
Chairman}, VE3CSK (SORT), VEZGRO {GRRL),
VE3HAH (RSO President} and VE3SCDM (CRRL
Fresident) at a recent planning meeting held
in Kifchener, Ontarlo. (VE3BLJS phota)

Conducted By Harry MacLean,* YEIGRO

Caunsel: B. Rabert Benson, Q.C., VEIVW

to affiliate with CRRL. Unfortunately, at this
time, there is no mechanism for doing this
directly. If you read last month’s Canadian
NewsFronts column, wou’ll know that this
should change this year. In the meantime, your
club can support CRRL by affiliating with
ARRL. The requirements atre simple; 51% of
your members must befong to ARRL-CRRL,
and your club secretary must complete and for-
ward a two-page report form once a vear, There
is no cost, Tn fact, it’s quite the other way
around. Your club gets to keep the equivalent
of 32 U.S. (about $2.40 Canadian) for every
ARRL-CRRL membership processed through
your club membership secretary. This is the
League’s way of supporting your club. Your clib
also receives a charter of affiliation and a
quarterly publication called Radio Club News,
and gets first shot at many League materials and
services.

1f ail this sounds interesting, drop a note to
CRRL Headquarters and ask for a club-
affiliation package. Of course, you might prefer
to wait until the CRRL affiliated-club program
is in place, A committee headed by Western
Director Bill Kremer, YE7CSD, will soon be ex-
amining the rules for the different categories of
affiliation and the benefits those categories will
offer. One category will definitely dovetail with
the ARRL affiliated-club program, and will have
similar rules and benefits.

is acting net manager. Representatives from all
emergency groups across Canada are invited to check
in. Creneral check-ins are also welcomed. In any large-
scale emergency, plan to manitor 14.13 MHz, There
may be traffic for your area.

NOTES FROM ALL OVER

11 There certainly was confusion over those special call
signs for Sable and Saint Paul’s Islands, For a while,
it looked as it both would have a CY@ prefix, After
mree discussions with DOC, the original prefixes were
confirmed. The call signs are C'Y9SAB for Sable and
CY@SPI for Saint Pani’s.

21 Toran A stations disappeared from the i60-metre
band sometime during the week of January 15. A quick
check with (itawa indicated they were ceasing opera-
tion, but no official notification was available at the
time, Onee this hecuimes official, DOC is expected to
lift restrictions on the 1sil-metre band very quickly.
i1 Amateurs in Vancouver recently testified befors
CRTC, the Canadian Radio and Television Commis-
sion, with regard to Channel E cable television in-
terference in the Z-metre band. Commissioners com-
plimented the amateurs on the thoroughness ol their
presentations. Early indications are that ibey will rule
in favour of the amateurs and force a Vancouver cable
company to tighten up its svstem or vacate Channel £,
[] Finally, some public service notes.. Amateurs in
Toronto, in co-nperation with local broadeast stations,
used two-way radio to collect over $6U0(H in pledges for
their United Way campaign, Uuring the holiday season,
amateuss in Thunder Bay, Ontario, visited senior
citizens’ homes, gathering messages to be relaved to
families and friends. In Liverpool, Nova Scotia,
amateurs have acquired  bus. 1t's shared with local
potice and fire department and will serve as a mobile
base for any search-and-rescue operations in thekrﬁjj
Ul
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Aprit 7-8
Arkansas State, North Little Rock

April 7-8
Missouri State, Kunsas City

April 14-15
Mississtppl State, Jackson

May 5-6
Kouisizna State, Baton Rouge

May 1519

Atlantie Division/New York State, Rochester,

New Vork
May 1920
Alabama State, Birmingham
Slay 15-17
Rocky Monrtain Division, Avrora, Colorado

June 13
West Guif Division, Dallas, Fexas

Coming Conventions

June -3

Kansas Seate, Salina

June 16-17

Georgin State, Atlants
June 29.30

Michigan State, Livomia
July 7-8

Tndiana State, indiangpolis

ARRL NATIONAL CONVENTIONS
July 20-22, 1984

New York, New York

Oectober 4-5, 1985

Louis¥ilie, Kentucky

KSeplember 5-7, 1986

San Diego, Californin

MISSISSIPPI STATE CONVENTION
April 14-15, Jackson

‘Fhe 1984 ARRL Mississippi State Convention/Capital
City Hamfest again will be hosted by the Jackson
Amateur Radio Club. This vear's convention will be
held at the Communications Workers of America
Building (1-220 at Country Club Dr.), 9-5 Seturday and
8-1:30 Sunday.

Tap attractions include commerciat dealer exhibits,
g large indoor flea market, concessions and abundant
free parking. €vernight accommeodations will be
available for self-contained RV's,

An ARRL forum is planned, featuring League
Counsel Christopher £, Imlay, N3AKD; Delta Division
Director Clyde Hurlbert, W5S5CH, and Mississippi Sec-
tion Manager Tom Hammack, W4WLF. Mississippi
Sideband Net, MARS and VHF/LIHF forums are also
scheduled.

Admission is free. Fleaumarket tables will be
available at $5 each. Motel reservations may be made
through the Holiday Inn Southwest; specify you are a
bamfest participant for special rates. Talk-in on
145.16/76 MHz,

For further information, contact Carol Kemp,
MASY, 3581 Beaumont Dr,, Pearf, MS 39208,
601-936-7612.. i

Hemfest Calendar

{Attention those who send in items for Hamfest
Calendar and Coming Conventions: Postal regula-
tions prohibit mention in QST of prizes of any kind
and games of chance such as bingo.]

Anzona (St David) — May 4-6: This year, the Cochise
ARA, Inc., will upgrade from a swapmeet to a full
hamtest, to be held in St. David on May 4-6. Tours
& planoed to Tambstone, the Bisbee Lavender Pit and
uther places of interest. A tlea market is planned, and
ail talgaters are welcome. CARA has now acquired a
$u-ucre parcel, which we plan to turn into an antenna
testing range and other tacilities for the amateurs, We
néed your help, For more details, contact CARA, PO,
Box 1855, Sierra Vista, AZ 85636, Attn: KBTHB, Talk-
in on H/76 and 52 simplex,
Lubforoia (Paso Robles) — May 4-6: The 29th annual
West Coast VHE/TIHE Conference will be held at the
Faa Robles inn, Paso Robles, on May 46, May 4,
hospitality: May 5, starting § A.M.: Sunday, starting
¥ 4 .M. Heminars, NF measurements, antenna gain,
ialk-1n on 144,200 MHz and 52, Advance registration
is 4. at the door, $10. For information and reserva-
nons, contact Mike Goshay, K6HXW, PO, Box 493,
Adroy CGrande, CA 93420, tel, BOS-489-8891,
Lasurade (Colorado Springs) — April 15: The annual
Pries Peak ARC Swapfest will be held at the Interna-
wonal Bolka Club, 2422 Bush 5t., Colorado Springs,
1rom % A_M. to § P.M. Tahles ave 35 each. Tulk-in on
145 54 bor more information, vontact Al Vronman,
NUCMW, (341 Diana La., Colorado Springs, €O
BOOY
' punecticut (East Hartford) — April 29; The 7th an-
mial Proneer Valley Radio Assu. (PVRA) Flea Market
vAail be held on Sunday, April 29, from 10 A.M. to
4 P M., at Penney High Schoot, Forbes 51., East
Harford. Lalk-in on 19/99, Far info and reservations,
wontact Jon Patz, KAIFYL, 34 Whiting f.a., West
Hartord, CT 06119, tel, 203-232-8772,

favorga {Hartwell) — Anpcl 28-29; The Anderson,
Hariwell and Toaccoa ARCs will hold the é6th annual

IARKL Hamfest
“Cotvanitoni Travel Coordinatar, ARHE

aG ST=

Lake Hartwell Hamfest on April 28-29 at the Lake
Hartwell Group Camp, located on Hwy. 29, four miles
north of Hartwell. Features include free adimssion, free
camping and free Flea-market space. Activities include
a left-footed CW contest, horseshoes and many other
activities for the whole family. Campgrounds open at
6 P.M. on Friday., Talk-in on §9/79, 93733 and
8947295, Far further information, contact Ray Pettit,
WRB4ZLG, Rte, |, Dooley Dr., Toccoa, GA 30577,

tGeorgin (Albany} — May 5-6: The Albany ARC,
Inc., hamfest will be held at the Hasan Temple, 1822
Palmyra Rd., Albany, on Saturday, May 5, from 3
ALML o 5 PM., and Sunday, May 6, from 9 A M. to
2 P.M. All activities held indoors. Possibility of FCC
exams, Room reservations shouid be made directly with
the Cricket inn, 2588 N. S5lappey Bivd., tel
912-435-6859, Lnn is located one-hait mile from hamfest
site. Room rates are $28.50 for single and $31.13 for
Jouble, For further information, contact Albany ARC,
ne., WaMM, P.O. Box 1205, Albany, GA 31702

lilinois (Chicago) — May 2: The Chicago ARC Evening
Mini-Hamfest will be beld Wednesday, May 2, 6-10
P.M., at the Edgebrook Golf Course Field House, 6100
M. Central, between Elston and Devon. Admission 13
%1, Card table spaces are $3. Talk-in on 52. For
info/tickets/space reservations, send s.a.5.¢. lo CARC,
4631 W, Irving Park Rd., Chicago, IL 60634, tel.
312-543-3622,

tillinots (Centralia) — May 8: The Centralia Wireless
Assti., ine., will hold its wnuual hamfest at the
Kuaskaskia College Gymnasinm, three miles northwest
o Centralia, on Sunday, May 6, from § AM. to
2 P.M. Doors will open at 7 A M. for set up of flea
rnarket and exhibit disptays. No charge for flea market
and exhibit space. Limited number of tables provided
on first-come, first-served basis. Plenty of parking and
refreshments available, Tickets are 81 each, or 6 for
%5, and may be purchased in advange or at the door.
Mail ticket orders with an s.a 5.2, to Centrakia Wireless
Assn., Inc., Hamfest Tickets, P.O. Box 1166, Cen-
tralia, [L 62801, Tulk-in on 27/87 ar 32, For further
information, <ontact Bud King, WBIQEG, ai
618-552-6000; Lou Hodges, WILL, at 618-533-4724, or
write to CWA, Inc., at above address.

llinois (Kankakeey — May 6: The annual Kankakee
Hamfest will be held ai the Kankakes County
Fairgrounds on May 6. A large flea market with indoor

By Marjorie C. Tenney,” WB1FSN

and outdoor facilities. There will be an FCC hooth to
serve you. Hefreshmenis available. Shuttle service
available from adjacent Greater Kankakee Adrport {ali
standard aviation and jet fuels available). For motel
reservations, call 815-939-4551. Talk-in on 34/94, Gates
apen at 8 A.M. Advance tickets tor $2.50; $3 at the
gate. Far further information, call Don Kerouac befpre
5 .M. at 815-937.2750, or write to KARS Hamfest,
1377 Cirele Dr., N, Kankakee, IL 60501,

Tlinois (Sandwich) — May 6: The Kishwaukee RC of
DeKalb wall hold their annual hamiest on Sunday, May
&, at the Sandwich Fairgrounds, Sandwich, Overnight
camping available — ao hookups. Advance tickets are
$2.50; at the door, $3. Tables available at §5 each. For
more information, contact Howard MNewquist,
WAYTXW, P.O. Box 349, Sycamore, 11 60178,
Illinois (Sullivan) — May 6: The MARK Hamfest will
be held at the 4H Fairgrounds. Tatk-in on $55/0%3 and
52 simplex 7 A.M. to 3 P.M. Covered facilities, free
swappers row, tunch served, Contact WAIWOB, tel,
217-268-3139 (evenings).

tKansas (Pittshurg) — May 20: The Pittsbury Repeater
Ocganization will hold its annual haméest on May 20,
from 10 A.M. to 5 P.6., &t Lincoln center, Lincoln
Park, Pitisburg. Covered dish dinner, flea market. Ad-
mission is $2 for ham's family and $1 for children; in-
cludes chicken - bring a vovered dish, For more in-
formation, write to Pittsburg Repeater Organization,
c/a Steve Cooper, 1405 N, Elm, Pittsburg, K8 66762.
Massachuselts (Wellesley) — April 14: The Wellesley
ARS is conducting its annuaf auction on Saturday,
April 14, at the First Congregational Church of
Wellesley Hills, 207 Washington St., at the intersection
of Rtes. ¢ and 16, Wellesley, Doors upen at 10 A.M.;
auction begins at 11 A.M, Talk-in on 63/03, 04/64 and
52, Contactr Kevin P. Kelly, WAIYHV, ¥ Lawnwood
Pl., Charlestown, MA 02129,

Massachuselts (Braintree} - April 29: Celebrating its
53rd year in Amateur Radio, the South Shore ARC of
Braintree will hold an indoor tlea macket on Sunday,
April 29, at the Viking Club, 410 Quincy Ave., from
i1 A.M., to 4 P.M, Tables (8 ft) availahle for $10 each
{includes one free admission per table), and paid for
in udvance by sending the appropriate amount to Ed
Boherty, WIMPT, 136 Wildwood Ave., Braintree, MA
02184, Checks should be made payable to the South
Shore Amatenr Radio Club. Contirmation of check



receipt will be sent. No cancellation refund atter April
25, Doors open to vendors at 9:30 A.M. and to public
at [l AM,, with an entrance fee of $1, Pleaty of
parking. Tables sold out Jast year — first come, first-
served. Questions? Call 617-843-4431 (Ed, WIMPT)
{evenings).

tMichigan (Muskegon) — April 14: The Muskegon
Arsa ARC will hold its annual hamfest and swap and
shop on Saturday, April 14, at the L. C. Walker Sports
Arena in downtown Muskegon, Ham Hospitality on
Friday, Apreil 13, at 7 .M., ut Ramada Ian. Food ser-
vice, net meetings, free parking and programs, Tickets
are §3 at the door; tables are $3 per 4 ft, $6 per 8 It
Talk-in on 146.94 and 82, For further informuation,
write to MAARC, P.O. Box 691, Muskegon, M1 49443,
or call Don Wilson, WBBZOS, al 616-722-2077,

TMinnesota (Bemidji) — April 28: The Bemidji ARC
is again having its huge spring hamfest on April 28,
from % A.M. to 3 P.M., at the Middle School, Admis-
sion is $2.50. Swapfest, movies, speaker and food
available, Talk-in on 13/73. For {urther information,
contact Jerry Pottratz, WBBMSH, Box 524, Bemidji,
MN 56601, teb. 218-751-7502 (after & P.M, Central}.

tMissouri (Columbia) — May 5-6: The Central
Missouri Radio Assn. is pleased to announce Cofum-
hia Harndest "84, to be held May 3-6 at the Hilton Inn
of Clelumbia, 1-70 and Stadium Blvd, A wide variety
of forum topies for hams and novhams, hospitality
room, hard-surfaced flea market, display tables, and
shuttle bus service to parking areas and shopping
centers. Saturday night banquet tickets, dealer tables,
reserved flea-market spaces, advance tickets and hatel
reservations available on request, Talk-in on 16:76 or
222.42/224,02. For information and reservations, coii-
tact Ben Smith, KOPCK, Rte. t, Prairie Home, MO
85068, tel. BI6-427-5319,

New Hampshire (Nashua) — May 4-6: The 10th An-
nual Eastern VHE/UHF Conference will be hefd on
May 4-6 at the Sheraton Tara, Exit [ of L1.S. 3, Nashua,
Program features a Friday night hospitaiity room,
technicat talks by well-known VHFers, “rap sessions®
for the various VHF/ITHF bands, noise-figure and
antenna measurements, and other activities, To
preregister, send $14.50 to Rick Como, KILOG,
3 Pryor Rd,, Natick, MA 01760, before April 29,
Reypistration at the door is $20. Saturday night banguet
is $15, also payable before April 29. Room reservations
should be made directly with the hotel. Be suce to men-
tion *'Eastern YHF/UHF Conference’” when making
reservations. Room rate is $69 single/$31 double per
night, “Merry Weekend™ package provides twa night’s
lodging plus severai meals for $159.95; rates are ex-
clusive of 7% New Hampshive room tax. Address in-
quiries to Lewis D, Collins, WIGXT, 0 Marshail
Tere,, Wayland, MA 01778, tel. 6(7-358-2854 (before
10 P.M.).

New Jersey (Trenton) — April 14-15: The $th Trenton
Computer Festival will be hefd at Trenton State Col-
lege on Saturday and Sunday, Aprif 14-15, from
10 AM. to 5 P.M, TCF-84 is oriented toward com-
puters and will be of interest to hams who are also in-
teregted in computing and digital electronics. "This year,
an ARRL-sponsored Packet Radio Conference will be
held at TCF; also, the usual commercial exhibits, elec-
tronics flea market, many technical sessions and user-
group meetings of interest to the ham, and free short
courses, Admission to all activities is $5 ($3/students).
For further information, write to TCF-84, Trenton
State College, Hillwond Lakes CN550, ‘Trenton, NJ
(8625, or call 6U9-771-2487,

tNew Jersey (Paramus) — May 6: The Bergen ARA
is holding a Ham Swap-n-Sell on May 6, § A.M. to
4 P.M., at Bergen Community College, 400 Paramus
Rd. Tailgating only, Bring your own tables. Sellers $4;
buyers free, Thousands of spaces, Talk-in an 79/19 and
52. For more info, contact Jim CGreer, KK2U, 444
Berkshire Rd., Ridgewood, NJ 07450, tel,
201-445-2855.

tNew York (Melville) — May 6 ‘The Suffolk County
RC Indoor and Qutdoor Flea Market will be held Sun-
day, May 6, 8 A.M. to 3 P.M., at Republic Lodge No,
1987, 3585 Broadhollow Rd. (Rre. 110, Melville,
Refreshments on the premises, and plenty of Free park-
ing, General admission is §2 (women and children
under 2 free), Indoor sellers’ tabies are $7; outdoor
space is 85 and includes one admission. Talk-in on
144.61/145.21 and 52, For additional information, con-
tact Richard Tygar, ACIP. tel. 316-643-5056
(evenings).

tNorth Carolina (Raleigh) — April 15: The Raleigh
ARS will hold its 12th annual hamfest and flea market
on Sunday, April 15, at the Crabiree Yalley Shopping
Mall, located at the intersection of 1.8, 70 West and
U.8. 1 & 64, Action starts at B A.M. Admisslon is §4
af the gate; no extra charge for tailgaters. Tables
available for remt. Bverything covered; WX no
problem. Special-interest meetings, CW contest and
homebrew contest. Lots of hotels aearby, Talk-in on

04764 and 28/88, For more information, contact Pete
Thacher, NAHQZ, tel, 919-876-4073, or Jim Bradley,
WALAUQ, tel. $19-851-2437 (6-8 P. M., weekdays or
weekends), or write (o RARS, P.O. Box 19127,
Raleigh, NC 27603,

Ohio (Dayten) - April 27: The Dayton-Cincinnati
Chapter of the QUWA will hold its annual banguet
during the Dayton Hamvention on Friday, April 27,
at Neil's Heritage Houwe Restaurant, 2189 S, Dixie Dr.,
Dayton, The ¢.0.d, bar opens 4t :30 P.M.; dinner is
at 7:30 P.M, An illustrated presentation will be given
by Dr. Jerrald Petrofsky, NBAQM/8, who has gained
worldwide recognition as the developer of computerized
cquipment that enables paraplegics to walk. Tickets are
$12.50; contact Doug Haorner, WSPH, for details, or
call 513-859-3210,

Ghio (Dayton} — April 27: The (5th Annual B*A*S*H
will be held on the Friday night of the Dayton Hamven-
tion, April 27, at the Convention Center, Main and
Fifth Sts, Parking in adjacent City Garage. Admission
ig free to all. Sandwiches, snacks and c.o.d. bar
available, Live entertainment for a super social aven-
ing. Don't miss it — (wo exciting top awards, and
many, many others. For further information, contact
the Miami Valley F.M. Assn., P.0. Rox 263, Dayton,
OH 45411,

Otiio (Dayton) — April 27-29; The annual Dayton
Hamvention will be held at Hara Arena and Exhibi.
tion Center on April 27-29. ARRL and FCC forums,
fechnical forums and giant three-day flea market, start-
ing at noon Friday, New products and exhibits,
electrical-safety forum, special group meetings, many
special awards, alternative activities, and much more,
Admission in advance is $7.50; at door, $10 — valid
all three days. Banquet $14 advance, $16 at door. Flea
market space $15 in advance — valid all three days.
Checks for advance registration to Dayton HAMVEN-
TION, Box 2205, Dayton, OH 45401, All other in-
quiries, write to Box 44, Davton, OH 45401,
Uklahoma (Wagoner) — May 18-20: The Broken
Arrow ARC and the Tulsa ARC will sponsor the
Greencountry Hamfest and Swapmeet, to be held at
Western Hills Lodge, & miles eust of Wagoner, at Se-
quoyah State Park, on May 18-20. Preregistration is
$2.50; 33 at the door. Programs for entire Tamily,

Ontario (Ajax) — April 14: South Pickering ARC will
host the Durham Amateur Radio Flea Matket, from
8 AM. to 2 P.M., Saturday, April 14, at Pickering
Secondary Schoal, Afax. Vendors will be admitted at
@ ALM. Tables: $4 each. General admission: §2. Talk-
in on 52 simplex, 12/72 and Y7%/374, For more infor-
mation, contact Phil Washburn, VEIHAA, 34 Albany
Crescent, Ajax, ON LIS 2Y3, tel. 416-683-3368,

Pennsylvania { Downingtown) — April 14: 'The Down-
ingtown High ARC (DHARC) will hold its second
anonal hagafest and electronics flea market on
April 14 at the Downingtown Sepior High Schaol,
Manor Ave., just a short drive from Penn, Tpke., Exit
23, Indoor tables $4; cutdoor spuces $3. Admission is
$2; women and children free. Doors open at B A.M.
for sellers, 9 A.M. for all others. For more informa-
tion or reservations, call Bill Worthingion, N3CQU,
at 213-269-6374, or Jeff Knickerbocker, NICCP, at
2I5-269-267, or write to Bill Worthington, 323
Horseshoe La., Downingtown, PA 19335, Talk-in on
146.985/7,585 and 52 simplex.

Sonth Carolina (Greenville) — May 5-6: The Creen-
ville Hamfest sporsored by the Blue Ridge ARS will
be held at the American Legion Fairgrounds, White
Horse Rd.. % mile north of [-85 in Greenville, Satur-
day, May §. and Sunday, May 6. Admission s §4; in
advarnce, $3. Talk-in on 01/61, For further informa-
tion, write to Hamfest Chairman Phil Mullins,
WDMKTG, P.OY. Box 99, Simpsonville, SC 29681, For
advance sales, write 10 Mrs, Sue Chism, NAENX,
Rie. 6, 203 Lanewood Dr., Greenville, 3¢ 29807,

Texas (Keerville) — April 27-29: The annual 7290 Trat-
fic Net Picnic will be held on April 27-29 at the Kerr-
ville State Recreation Arca. Members of the Texas
‘raffic Net, Texas Slow Speed Net and Fifth Region
Daytime Net will join with us and participate in the
many activities. Registration in advance required for
Saturday evening barbecue siupper, Several matels and
hotels in the area; advance reservations recommended,
Cwernight carnping, shelters and RV hookups are
available; reservations obtained by writing to the Ketr-
ville State Receeation Area, 2385 Bandera Hwy., Kerr-
ville, 'TX 78028, or by calling 512-257-5392. Talk-in ot
7290 kHz, 37/97 and 32, For more information, write
ta the 7290 Traffic Net, P.{. Box 126, New Bravnfels,
TX 78130,

Texas ¢Flatonia) — May 4-6: Come to the South Texas
Emergency Met, § P.M. Friday ta 3 P.M. Sunday, with
ARRL program, transmitter hunt, women's activities,
barbecue and bangquet, For information, send an
5.8.8.¢. to Jerry N, Connaway, W5SKLV, 110 Rosemaont
Dr., Ban Antonio, TX 78228,

TWashington (Bryant) — April 21: The 320d annual
Skagit Hamfest will be held on April 21 at the Bryant
Grange Hall (near Arlington). Activities start at 9
A.M., with vendor exhibits, Jim Creek Tour, banquet
and programs planned. Tickets are $8, and may be ob-
tained from Jack Carlson, WTGHOQ, 121-15th Ave,,
Kirkland, WA 98033, tel, 206-%21-7604,
Washington (Spokane} -— April 28: The fifth annnal
Inland Empire Swap Fest will be held April 28 at the
Spokane Interstate Fairgrounds, The swapfest is spon-
sared by the Amateur Radio Clubs of the inland Em-
pire. Commercial and noncommercial displays, swap
tables, contests, auctions, public-service displays, col-
lectors displays, working amateur stations, slow-scan
TV, snack bar, and much more, $2 admittance fee. For
further information, contact Jan Thiemann, KATDDU,
Inland Empire Swap Fest, 220! N, Craig Rd., Spokane,
WA, tel. 509-244-5212,

Wisconsin (Cedarburg) — May 5: The Ozaukee RC will
spansor its 6th Annual Swapfest on Saturday, May 5,
from § A.M. to 1 P.M,, at the Circle B Recreation
Center, Hwy. 60, Cedarburg (located 20 miles north
of Milwaukee). Admission is $2 in advance, $3 at the
door, Six-foot tables are §2; eight-foot tables are 3.
Food and refreshments. Sellers admitted at T A.M. for
table set up. For tickets, tables, maps or more infor-
mation, send a business-size s.a.5,¢, to 1984 QOzaukee
Ra{dio Club Swapfest, P.O. Box 13, Port Washington,
WI 53074,

Wisconsin (Jackson) — May %: Milwaukee RAC An-
nual Spring Dinner Party will be held on Saturday, May
5, 4t noon, at Heidel's Restaurant near Jackson, Ad-
vance reservations required. For more detailed infor-
mation, send an s.a.s.e, to MRAC, N50 W16328 Pin
Qak Ct., Menomonee Falis, W1 53031, All interested
persons are invited,

Wisconsin (Waawatosa) — May 10: The Milwaukee
RAC annual auction of equipment and parts is Thurs-
day, May 20, at 7:20 P.M., at the Wauwatosa Savings
aid Loan Bldg., 7500 West State St., Waowatosa.
Open to all bamns and proteges. Free admission; no sales
charges. No flea-market dealers. Please tag all gear to
be sold with seller’s name and minimum opening bid.
Our auctioneer is the inimitable Travis Baird, WOVQD.
For further information, write to Milwaukee RAC,
NSO W16328 Pin Qak Ct., Menomonee Falls, WI
53051,

Nate: Sponsors of large gatherings should check with
Leagua Ha, for an advisory on possibie date cons
fllcls before cantracting for meeting space. Dates
may be recarded at ARRL Hg. for up to two vears In
advance. [EEE]

Strays -

QST congratulates. ..

[J the following radio amateurs on 50 vears as ARRL
tem hers:

* Herman RBielefeld, WYSFK, of Waterford,
Wisconsin

* Rudolph Veverka, WBFBB, of Omzha, Nebraska

* William Conant, WIBPY, of East Hartford,
Connecticut

* Elmer Barber, K1ZFP, of Jensen Beach, Florida

¢ Caleb F, Enix, WSEN, of White Figeon, Michigan

* Marion R, Longworth, W8CSG, of Chelsea,
Michigan

* Corwin [.. Miller, W8RZQ, of Grove City, Ohio

* William A. Morian, W8WWU, of Mount Vernon,
Ohio

* Joge de Caluwe, ON4LX, of Qost Viaanderen,
Belgium

| Ronald Wysong, KBAY, of Centerville, Ohio, on
his promotion to President of R. L, Drake.

[Zi Mary Lou Shontz, N2CLX, of Hainesport, New
Yersey, on being named 1983 Ham of the Year by the
West Jersey Radio Amateurs.

121 Ann Leveridge, K3VZB, of Bast Bernard, Texas,
on being elected President of the National PTA.

iJ Joseph J. Dombroski, KM2Y, of Middlesex, New
Jersey, on attaining the rank of FEagle Scout.
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Clulb Corner

AN OPEN LETTER

A year is over for the Special Service Club program,
and there are 100 clubs in the ranks, These special cfubs
go the extra mile to get involved in their communities,
Curtis Carter, K4KKQ, a member of the Central
CGieorgia ARC (a Special Service Club) offers the follow-
ing challenge to all clubs.

““The League can look back in retrospect with pride
at 1983 and its many achievements during the year. So
can the Central Georgia Amateur Radio Club. Over the
years, the Central Georgia bunch, like some other
amateur clubs, had become a ship without a rudder —
dead in the water. It needed that certain magic, drive
and vitality to get moving, achieve a goal, become an
integral part of the hobby and be worthy of the public’s
trust.

*Our club got its zing six years ago on the day that
the Ceorgla Special Olympics came 1o town. We were
agked to provide communications for a two-day event,
and seven bedraggled Amateur Radio operators arrived
to assist the local Special Qlympics committes, While
the club’s effarts were handled professionally and were
appreciated, we were guick to recognize our
deficiencies,

**As the years wore on, we continued to support the
Special Olympics, and even assisted at other public-
service events. The club’s dedication and profes-
sionalism in providing the necessary communications
for the Special Olympics was the prime reason that the
City of Warner Robins has been awarded these games
for as long as the city and its citizens want them,

“But most importantly, our ¢lub had found iis
wheals and was up and running — a <lub with purpose
and goals. [n 1983, we shifted into high gear, Here is
a quick look at our achievements in 83,

“We began early in the year by planning for the first
Middle Creargta Computer Fxpo. We had the idea that
we would indoctrinate the public and our fellow hams
on the many and varied uses of the computer and how
it would affect their lives in the years to came. At the
same time, we would raise funds for the local Area 8
Special Olympic Committee, With the support of the
Chamber of Commerce and a grant of $300, we set out
to lure the big companies to our event,

““While we were busy working on the Computer
Expo, we had other responsihilities. We were respon-
sible for providing communications at the annual
Valksmarch held at Robins AFB, Immediately after the
Volksmarch, we assisted the March of Dimes with their
Walk-A-Thon, When we finished the Walk-A-Thon,
the Computer Expo began.

*We hrought in some af the big manufacturers of
the computer world, and our success was beyond our
greatest expectations. We took the praceeds and bought
a computer with two disk drives and a printer to aid
the Area B Special Olympics Coromittes. When trying
to establish scheduling for 7000 persons in a multitude
of events and to keep track of medications and where
everyone Is staying in the area, a computer is a Jefinite

asset..

“The Olympic gaimes were in late May, and while
we ware getting our hreath we found ourseives setting
up for Field Day. We truly enjoy showing off to the
public, so we went about doing just that. We not only
invited the local media, we asked the public to join us.
While the crowds were not as large as we had wanted,
the general public did come to observe.

“We held our hamtest in the sweltering days of
September, but thousands of hams came anyway.
Publicizing the launch of the Columbia ST5-% mission
and Dr. Garriott’s planned operation from space
helped. We had a continuous crowd around the TV
reviewing the Gasriott videotape.

*In October, we were asked to provide communica-
tions tfor the Houston County Hospital’s Exercise for
the Health of It program, which included foot races,
bicycle races and long walks. By now, almost everyone
in Houston County was well aware of the Central
Georgia ARC,

“Although we were well into the planning of the
Space Shuttle event, we tound time in Movember to
handle the epordination for the City's annual Christmas
parade. We were commended on our skill in getting the
parade underway and to its successful completion,

“The 5TS-9 Shuttle launch and the subsequent
Amateur Radio operation in space has to be the
hobby’s most controversial subject since the shutdown

*Club Program Manager, ARRL

82 051>

Conducted By Sally O'Dsll,* KB10

"$SC Kudos and Contacts

~-Congratulations to thé League's newest Speclal Service Clubs. These clubs are recognized
- {or extended elforts on behalf of Amateur Radio and service to their communlities. For
further information on thase ¢lubs, contact them at these addressas.

- Amateur Radio Club of Savannah, inc.
“¢lo P.O, Box 13342
Savannah, GA 31406
< GQlub. membership — 34

. Blve River Vailey Amateur Radio Society
- ¢l RR 3, Bok 310
" Shelbyvilfe, [N 46178

-Ciub membership — 31

" Biue Valley Amateur Radio Club, inc.
- ¢fo RFD 1, Box 88
Beaver (‘rossing, NE 68313

L. Club membership —

.- .. Conefn Valley Amateur Radio Club, inc.
o .glo PO, Box 2051
_Thousand Caks, CA 91360
Clun membership « 71

Four Lakes Amateur Radio Club
-¢fa 3713 Rebel Dr.
De Forest, W] 3532

Club membership - 123

" Great South Bay Amaleur Radio Club

o ol B, Box 491

Babylon, NY 11702

" Club membership — 50

Knickerbocker Amateur Radio Club
¢fo 433 Main 51
Fort Washington, NY 11080
Club membership — 16

Prairie Dog Amateur Redic Club
¢io Box 485
(hifdress, TX 79201

Ciub membership — 15

"Robbinsdale Amateur Radio Club
cio PO, Box 22613
Hohbinadale, MN 553422

Club membership ~— 42

Wantagh Amatour Badic Club

olo 2444 Seebode Gt
Belimore, NY 71710

" Club membership — 42

Warminster Amateur Radio Club, Inc.
clo PO, Box 113
Warminster, PA 18974

Glub membership — 102

of the amateur stations at the onset of World War {1
-— amd certainly its biggest shot in the arm! We were
quick to recognize the potential of such an event, and
went all out to publicize it, We pushed this event, on
hehalf of the hobby, to the limit, We were able to resur-
rect some of the old dyed-in-the-wool anti-2-meter
hobbyists, and got themn excited.

“Bart the year was far from over. While publicizing
the STS-9 mission. and boasting of our support of the
public, we were approached by the Warner Robins
Police Department to assist them during the Christmas
holidays. Our members responded immediately; our
services were used and warmly received,

“We do these projects because we are good at what
we do and we enjoy doing something for the public.
We, the club as a whole, feel we owe something to the
public for the privilege of heing licensed and operating
vur stations., But doing our thing is only one aspect;
bringing it to the public is something else.

“We like to boast that our biggest Fan in the middle
Cieorgia area is the media — TV, radio and newspapers.
{nece they became aware of what we could do, they
were anxious o see us in action. Qur personnel ap-
peared on local television seven times (o promate the
hobby, & total of 39 articles appeared in nine
newspapers and technical publications. During the year,
the city of Warner Robins issued three proclamations,
and the Governor of (eorgia issued one to recognize
the Amateur Radio Serviee.

“By now, you probahly have said to yourself that
our club has been quite active — and you wouid be
right, but only partially. fo promote amateur participa-
tion in the STS-9 mission, we appeared hetore high
sehoal classes, Boy Scout groups and other ham clubs,
Portions of the videotapes were shown on two tocal TV
stations. These two tapes were shown to more than 600
students and Boy Scouts, and to thonsands of bams.
[n addition, we encouraged three local TV stations to
show the ARRT. public service announcement in an ap-
propriate time slot.

“Quite a year for a club with a membership of 110
hamis, right? Well that's not all we have accomplished,
Probably the greatest thrill 2 ham can expect 1s when
he or she is uble to pass the hobby on to cthers, In 1983,
we conducted two Novice classes and licensed 15 new
hams., One of the classes was conducted at a focal junior
high school. it was such a great success that Amateur
Radio will be offered to the students next year as a
science elective, We are extremely proud of this
achievement.

“So, with alf this behind us, what can we do for au
encore? It’s barely vearend and already we are plan

With WD4NCP at the head of a junior high
schaol science class, eight new hams were
brought into the fold, Because of its success
in the classroom, Amateur Radio will be
offered as an elective in the tali, (KF4FQ
photoj

ning on the March of Dimes Walk-A-Thon, Novice
classes, the 2nd annual Middle Georgia Computer Expo
{with proceeds going to charity), the Annual Georgia
Special Olympic Games, Field Dav and onr HamEest,
Plus, we have been asked for repeat performances ut
the vther functions, We'll probably find a surprise out
there if we just keep out eyes and ears open.'

Theirs is a mighty hard act to follow. 1s your club
up to the challeage?

NEW ARRL VIDEOTAPES

You may now add the following to your ARRL film
catalog: VT-28 — All China Amateur Radlo Direction
Finding Competition (30 min., color. VHSk VT-30 —
Amateur Radio’s New Frantier, Vol, 2 (28 min., color,
U-Matic, VHS), post 5T5-9; V131 Field Day 1983 (13
min., color, VHSY; T-18 — Vic Clark Memorial Ser-
vices (cassetie),

As alwaye, remember to indicate on form CT-20 the
format you need. For further information, contact Karl
Townsend, ARRL Film Libraran, 225 Main St
Ncwmgmn. CT 0611, R



Amateur Satellite Program News

OSCARLOCATOR SECOND REVISION

The second revision of the OSCARLOCATOR package

is at the printers. The package should be available from

your favorite radio store book dealer or from AMSAT

later this spring. Watch for an announcement of

aAvéailabi]ity in ST, You may also order direct from
RRL.

The new, redesigned package contains map plotters
for AMSAT-OSCAR 10, UoSAT-OSCAR 9 and the
Soviet RADIO satellites. Adso included is information
about AMSAT, how to choose equipment for OSCAR
10 operation and how to get started using Phase [l
satellites (2 meters, uplink; 10 meters, downlink).

The plotter for OSCAR 10 is 2 simple device that
determines your station antenva azimuth keading, 1t
uses a polar-projection map, range circle centered over
wour jocation and a ground-track cursor. By plotting
the sub satellite point (that point on earth directly under
the satellite), you will be able to find the sarellite’s loca-
tion and read the antenna heading from the range circle.

The gronad-track cursor will have to he npdated
every two or three months. Starting this month, a full-
size ground track will be provided fsee Fig. 1). Tnstruc-
tions for making use of this drawing are in the
OSBCARLOCATOR package.

The Satellite Experimenter’s Handbook

This new ARRL publication, hot off the press, is the
finest Amateur Radio satellite book available. Price is
$10 postpaid in the LS, and $11 in Canada and
elsewhere direct from ARRL Hag. It is also available
in many radio stores and from AMSAT,

Included in the book is a proof-af-purchase coupon
that entitles ARRL members to a $1 credit on the nest
renewal or purchase of goods or services from Head-
quarters, This is an innovation for ARRL publications.

Call for Experiments

AMSAT and ARRL are looking for ideas for Space
Shuttle experiments. [f yon have any ideas for future
flights, please contact Bill Fynan, W3X0O, or ARRL

Haq. See World Above 50 MHz, this issue, for more
detatls.

AMSAT Forum At Dayton Hamvention

The tentative scheduie for the three-day event is:

Friday, Aprif 27: One hour in the afternoor.
Speakers will be N2CF, WA2L(() and WBGOQW. The
topics wilk be (1) AMSAT, its Purpose and Qperation,
2) Amateur Satellites: Today's Clapabilities; Tomor-
row’s Challenges and (3) AMSAT Information Net
Operations,

Saturday, April 28: 1'4 to 2 hours in the afternoon.
Panel of speakers: W3TWI, WAZLQQ, ZS6AKY,
WIGEY and KASQ, with maderator KBOCT ., Fopics:
{1} AMSAT-OSCAR 10 and UoSAT-B Satellites —
Elesign, Development and Operation, (2) Barth-Station
Requirements, (3) AMSAT Software Exchange and (4)
Computer Applications,

Sunday, April 29: One hour in the morning. Speakers
are W3IGEY, KBOCL and W3IWI. Topics: (1) AMSAT
in the Future, (2) Satellite Activity — Phase THC, (3)
World Space Foundation and (4) Solar Sail Project.
ftnx KEOICL)

THE AMSAT-STONER CHALLENGE CUP

AMSAT Vice President for Operations Doug
Loughmiller, KOSE, has announced a new satellite
operating award AMSAT-OSCAR 10 will be used for
the competition beginning April 15. More details on
this event can be found an page 37.

AMSAT GENERAL MANAGER ASKS
YOUR SUPPORT

*The suceessful operation af QSCAR 10 brings with
it many new challenges and opporttunities. Perhaps the
largest challenge facing AMSAT today is the need to
expand its membership, ideally, this is hest achieved
by providing information and assistance to those
amateurs who are just now becoming satellite en-
thusiasts. This vast group of potential members holds
the key to our future as an organization. Their active
participation and financial support will propel us into
4 more exciting future, Without them, we may face a

Conducted By
Bernie Glassmeyer,”
WIKDR

““Take the lead in bringing the AMSAT message to
the amateurs in your area, A proven method of meeting
this objective is through hamfest participation. [ ask
that you plan to represent AMSAT at vour area
hamfests.

'“The set-up of & booth is a simple task. You might
also constder leading a demonstration o a forum talk,
if $uch an vpportunity exists.

“Please iequest a hamfest support kit from the
AMBSAT office. The kit includes free handouts and our
many promotional items. We aiso have some excellent
audio visual programs that are weli-suited to harnfest
activities. These include VHS videotapes, slides, tapes
and photographs,

“Your participation in ham(ests wiit be an impoz-
tant step toward a brighter future for AMSAT.
Moreover, you will find it a personally rewarding
experienge,.

“For more information, please write to or call
AMSAT Haq., 850 Sligo Ave., Silver Spring, MD 20910,
tel. 301-589-6062."" — Bl Laggaro, N2CF, General
Manager, AMSAT

Monthly Listings

(21 ASR (Amateyr Satellite Report) is available for $22
(530 overseas) for 26 issues (! year) from Amateur
Satellite Report, 22F Long Swamp Rd., Woleott, CT
16716,

L AMSAT Membership is available for §24 per year
{826 outside North America). Life Membership is $600.
Subscription 1o six issues of Orhif magazine each year
is inseparable from membership, Write to or cali
AMBAT Haq., P.0, Box 27, Washington, DC 20044,
tel, 301-589-6062. VISA/MC cards accepted.

LT ARRI. Members Only Send 2 & x 9-in s.a.5.2. with
your call sign to ARRL for a complete, monthly orbit
schedule for all operating Amateur Radio satellites.
Please mark the s.a.s.¢. with the month needed, to help
us ensure that the envelopes are filled properly, A year’s
supply of s.a.5.e.’s may be sent in at one time, but be
sure to send 2 units of postage for each s.a.s.e.

(1 A free package of information about AMSAT and
the Amateur Satellite Program is available from ARRL
Hq. This package is intended for those with no

*Satellite Program Manager, ARRL future of uafulfilled dreams. knowledge of the program, [
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Results, 14th Annual ARRL
160-Meter Contest

This was no replay of the 1982 contest when
the scoresheet read ““QRN — | and 160-meter
contesters — 0.”" The weekend of the 1983 con-
test, December 2-4, brought adequate band con-
ditions, while Top Band buffs from around the
world provided the effort and incentive to make
for an interesting contest weskend.

With the likes of KUSE and his 1500-foot
Beverage antenna at VP2EEW working all
comers, and NBAG on station at ZF2AG
handing out the Cayman Islands multiplier to
nearly 150 stations, the whole tone of the con-
test was set. There was enough DX to excite those
looking to fatten their 160-meter DXCC totals
and there were many of the ‘‘rarer’® states on
the air to help those looking to compilete the re-
quirements for 160-meter Worked All States.

There were enough stations on to pad the QSO
totals for those operators able and willing to dig
them out. Top single operator, Jon, AAIK {and

there has to be a few “dB* advantage when Jon
hands out his Delaware Section) found 807 dif-
ferent stations to work in his 36 hours of con-
test operation and had a rate of 75+ stations
per hour for several hours. The multiplier
distribution ran true to the old story line: East
Coast stations worked Buropeans for a few
rnultipliers, West Coast stations worked JAs,
thanks to some FB propagation conditions:
evaryone added to their multiplier totals with sta-
tions from South America and the Caribbean.

By comparison, 9 of the 10 single-operatot
Top Ten scores from the 1982 contest would not
have made the listings in this contest. Last year's
top single op, ADB!, added 13 kilopoints to his
1982 score in 1983 and wound up in sixth place
in the single op. standings. AAIK led the single-
op pack with the third highest QS0 total of all
contestants (the two stations who beat Jon were
multiop stations and only bested him by 13

QS0s) and had (at 86) the second-highest
multiplier count of all stations reporting activity
in 1983, The rest of the single-operator Top Ten
is filled out with, among others, four stations
who held Top Ten slots in past 160-meter con-
tests, They are NTDF, K1ZM, ADSI and WBEJ.

In the race for the top multioperator slot, it
came right down to the last multiplier. N9MM
and KS8S8 each had 820 (8Os, but the 34
multipliers of MM was one hetter than KS83
could find, assuring the crew at N9MM the top
slot. Whew!

Four of the "83 Top Ten multiop stations are
“repeaters” that held Top Ten positions in 1982,
They are WBAIH, WBLT (last year’s top multiop
station), KK5T and WOAZ,

The next ARRL [60-Meter Contest is
scheduled for the weekend of December 1-2,
1984,

Good Luck! — NICZC and KIWJ

Top Ten
Single CQperator Multioperator
AMTK 143,190 NOMM 141,708
KENA 186,510 KSES 139,357
7DF 134,904 WOAIH 132,435
KAVX (KMIP) 134,398 WALT 134,774
130,872 WAIEYY 122,720
Alsl 128,307 KKSE 114,744
K4FLI 124,000 KEQA 108,880
K4XU 122,426 ACEW 85485
WOEJ 17,117 WoAZ 93,936
WAICF (N1EE) 112,392 NASB 23,308

Antennas Used By Top Stations
Singla Op  Antennais)

AATK 113-ft shunt-fed vertical/Bevearages

KSNA SloFera (E.& W)lnvarted ¥

N7DE Cinlling Discaye

KaVX (KM9P Half Sloper/Bevaragues

KiZM Wira/Beverages

Muitiop Antenna(s)

NOMM 105-1t vertical/Beverages

KSBS Verticalfinverted V @ 180-feet

WHAAIH VertlcallslopariZepp

WaLT 40-ft verticali Baverages
(800-1000 it long)

WASEYY Inverted L & Inverted ¥

SOAPBOX

I put the wire up one week before the contest. Why do
it in August when it’s so nice in Pecember? (VE2MJ)
When it's 3 A.M., the rate’s down to 15 Q8Os/hr and
the coffee’s all gone, nothing wakes you up like a
cathode-to-grid short o a 3-500Z {KKSD.

Division Leaders

Singie Qp Division
Call Score

A81K 143,180 Atlantlc
KF80 79,166 Gentral
WaHwW 3,000 Dakota

WaKI. 38,052 Delta

AD8I 129,397 Great Lakes
KENA 138,810 Hudson
NTDF 34,904 Midwest
WIGF (N1EE) 112,392 Hew England
NTEL 77,440 Northwastem
K8HIH 53,476 Pacific

K4X1) 122,426 Roancke
KelJK 23,142 Rocky Mountain
AlBHM4 55,0972 Southeastern
K&SE 88,240 Southwestern
N5JB 101,698 Wast Gulf

VE3ABG 71,229 Canadian
VP2EEW (KUBE) 25,002 22

Multiop

Crall Scure
XA 90,342
NOMM 141,708
Ksas 139,357
NESM 77748
N1RI &6.780
WIRM 016
WRBEGE 12,892
WRKEA 91,134
KK 114,744
VETQRP 196
JATVFR 1482

H. B, Frey, K4XU, operating from North
Carolina, came in 8th In the single-op
category.

KITW and N7CYZ spent some time on Top
Band trom Wyoming.

SCORES

Scores list call sign, final score, total QS0s, total multipliers and hours operated. Example: CXBDT’s score is 40 points, with 4 50s, and 2

multipliers. He operated for one hour.

oX HAITI JASDOH 766 2714-10 L1, GAY MYV SR8, ILUIVO, MEXICO
X JASROH 480- 20-12- LTl opra.) . . .

HE2vP #1,730.206.53 & e prrir i 1482, 116 KEIMD #B00- S3-0-28
URUGUAY JH1APK - 8Tz JAFYEA (JAISSY JG1GIF oprai
CNBOT 46, 4z 1 COLOMBIA JAIVKE LIHARHF,ope) 056 3316- 10

HK1AMW 400 40-22- 8- & 5 ANGUILLA VENEUELA
SPAIN JATYWD HE?KEH.QP& s 1 YEZEEW (KUSE. ope) g'alel] 10,184:121-42- 12
EAIVY 700- 2514 JAPAN JRBLIO 12 3| 4609224651

JATNI 1983 4621- JATYCL (JL1QRS opr.y

IR1GTF 1202, 4015 B oad MONTSERRAT ISLAND CAYMAN ISLANDS
JRELAND JATYCD (JHICZA apr) JAIAAT = f 11 VP2MFL (KSBDX, opr} ZFRAG (NBAG.Bpr)
Eigd 150 & 4 1080- 27-20- 7 HATYFB (JET8 HLZMLIJHT,MXO. e 1812 3 1249614244, 14
84 N5



WIVE

1

CONNECTICUT

WX 36,403-301469- Y
WWEF 24,970-223-55-
N1GGC 16,302-210-38- 17
WIwY 16,170-156-49- 12
E10wW 14,945.272-35- 13
NiJwW 13,480-167-40- @
AALZ 2300- 50-23- 1
wiay 380- 16131

EASTERN MASSACHUSETTS

WIGF INTEEapr}
112,392-642.84- 30

WIYN 44.330-326-85. 16
K1IMEM 40,040-288-55- 11
K1Na 39,467-310-61- 15
WAL 38,280-321.58- 13
WI1AQE 17,964 19446
KQ1F 16,845 19652
wir? 63, 1027
K1XM 3090: 5030
WITUM 180 711 ¢
KR1EB i 32166
MAINE

WI1HRQ 24 048-249.45-
K314 12,400-155-40-
WGk 4928 8g-28.
RIPY 3562- B7-26-
WiHRY 2BB2. H2E3-

NEW HAMPSHIRE

WAITZV 7307153266
K1oL 16,512-171:43- 1R
N1ACH 15,552.159.48- B
AGIT 1138 &
KITR 1600 40-20.
RHODE ISLAND

HA1SR T0,660-130-45- 27

NIRI [+ KATAIRKA1EHR N1BVY.

NTCM,NTXW.WB1DX)

56, 250-453.70-
WIDP (KIHGG KA 1s DUY,HAP,
N1s AKOBBM WIGS WBIFDY.

opis.) 29.200-29250.21
VERMONT

K1IK AT OTB.5858-15. 23
WEI1GQR 69.:100-516-65- 25
KILPS 16.954-170-45

WESTERN MASSACHUSETTS

KIKNG 26,136:233-54- 11
WaA1ZAM 1062612542 B
WHIHIY 8192-128-32- 13
WijP 4300 B6-25-3
2

EASTERN NEW YQRK

KENA 136.510-779-85- 25
K12M 130,072-749-84- 38
WAZSPL 75,336-482-73-
K2EK 52,780-394.65- 16
KZxA 35,343-27063- 9
W2KHO 23,766:227-51- 21

WASMAZ 17,021)-185-48-

K258H 1336514745 4
KNIQ 13,020-152.42. 10
KRzv 12,120-150-40- 16
wabw 4630-130-36- 4
KIMN 803¢- 3033 5
WEB2PUH 2424 7978 7
N2 4. 2814

N.Y.C. & LONG ISLAND

W2GKZ 21,338-224-47- 15
Warizp 10,434-141.37. ¢
WHZDLA 4H72-100-24- 18
KASHL 4750 8538, 7
W2JG0 4681- 73-31.6
NORTHERN NEW JERSEY
KR 53,144.48758. 24
W2RQ . e A |
N2IN 1120 43.20-

$OUTHERN NEW JERSEY
wazry 1082612243

WESTERN NEW YORK

W2ONP 20.064.206-48- 25
KWza 13112-149-44-
NAZG 12.363-157-38- 18
wacJa THOQ-100-39- 9
WP TO08-108-32-
HK28 973, 903110
W2Gd 4B44. #5228
NAZA 1764 42:21- 7

KXR (kD2 T28,WZHWS.
WARVUIN WE2s EGITSY.WIK,

oprs.} 00 94254760

3

DELAWARE

AMIK 143,190-507-86- 26

NaMNA Ti05-100-35.2

EASTERN PENNSYLVANIA

WaGM 107, 152-709.74.

W3S 57, 865-315:71-19
WIBUR 40,064.30484. 17
W3RGN 31,428-200-54-

NICks 25,488-264-48- 13
WR3ICAG 24 850-238-50- 10
KR3G 21.720-206.583- 13
WEIFAA 0 BK5-509-41- 16

WICNS #0,790-188-54- 8
WaAJE 19,834-208-47-
WAIYON 19,366-209-46- 13
KAJLD 18,524-209-44-
WaADE 490736 &
WINZ B4570-107-39-
WAARK E200-106-31.
K38W2 4292- 74-29-
W3AP 1640 41-20-1
MARYLAND.D.C.

W3zZ 59,300-579:¢5. 29
WHGE 44,958.578.50.
WE3JAU 36,720-300-60.
N3GD 75,264.265-49-

L Kil] 20.502-200-81 11
WIGN 18.000-200-45.
W3CM 11.973-15230- 5
W3PEY H24- 8616

WESTERN PENNSYLVANIA

KamQ #1,548.520.76. 27
Wiom J6,464.340-53- 28
W3HDH 28,938-27053- 14
AF3Y 1420 66-20. 2
VWEFSE o2z

K3UA [ + W3FSE)
18,945.206.45. 7

4
ALABAMA

N4AIL FAPA0137- B
GEORGIA

AlgHM 56,872-379-12- U6
K4LEE 45,7R4.22668 4
WaVLIX 27 . 250-55- 11
Kagal 13478-14546. &
WI4R T416-100-36.
WEAARY £Y22. 92498 &
Nalz 64H0- 9035
HALKMH 444- 60-28-
ABAE] 1080- 27-20-
KENTUCKY

KdFU 124,000- 76080 31
WErOK 42 184-44163- 10
WET 7276-214.24- &
WALEBN 727210136 10

NAXM ( + KD4U, KK4Q, NO4R)
WG H-LER-16. 2B

NORTH CAROLINA

Kaxl 142.426.7300.82. 24
NaSE 101,524-A0241-
WATME 59, B65-474.66- 29
k4P 11,280-141-40-
KAHF 4422 4338
WA 4176 re29. 5
NORTHERN FLORIDA

HAHBK 37 BEAEII BT
AALEH AFTRZESI% 16
WRIM 154 11 7 1

SOUTH CARCLINA

KAUNW A0, 1M6-338.58 11
MNAEE G188 4154 7
K4ADI 5116, 7633
SOUTHERN FLOAIDA

N4IN 45, 788.09%.32. 19
WHOD 3590274520 2
WACWY 17.545-146.55
K4KUZ 13,719-120-54. B
“4RD 2889 5227
TENNESSEE

HaPy 3078026757~
wMaz 1315815045 9
KADN 10,830.135-39.
WIVQS T452-102-38. 10
VIRGINIA

KEaw 86.827533-73- 33
AMAAT £4.048.26048- 6
KaVHH 18 450-184-50-
Ka0D 1813520045 9
Kxdy 16,684-104-43-
WakMS 33110743
WAYE TA00-100-06. 3
NaRA 326 K927
NAMM 2RR0- 4730 1
KAgX 5 5623

5

ARKANSAS

WEKL 38,052-302-63

LOUISIANA

K5KLA 13,959.144-47-
MISSISSIPPI

KKSK 12.013-142:41- 14
NEXA 1r2.992-113.48.
WEGWD B708- 86-39- 10
WABMUE 120 2415
NORTHERN TEXAS

N&JIB 101 ,598-576.82- 27
NSTP 59,212-363-¥7- 13
KCsDx h8,165-392.73- 15
NAAL JhHIT2EZET 7
KB5UL 24.998-211.88. 17
R LITEY 07613251 17
WEFIX 15, 156-143-46- 15
KDSRG GH00-503-40- 9
WhHiE 6142 83-37- &

KSMR {4 NSAZMWTAEL WDSBIK)
39,349.399-72- 15

OKLAHOMA
KMEH BA.781.504:81. 25
NSAFY 1016012840 13

KKSE (4 K?CW NALTEWSK)
114 744.653.84. 32
HASE ( + KESM KASKGO,Was
LFS VHP W7FG WOSDWT)
§3.308.54r-82-
NBN/S |+ WIAS)
93,980-521-76- 15

SOUTHERN TEXAS

RELZO 86235974 11
K801 3504- 86-32: 16
WSNT. ( + WABIEX)

SE IO 1RAT.
WASEWY { + NSEM)

1515 103-35-

G
EAST BAY
IK6HTH A5, 476-236-58-
KBTS 10,168.121.41- &
ADGEF 134410238 7
ADEX 3080. 55-25 &
LOS ANGELES
KBSE 16,240-452-80- 26
NANW £586. 807
WWEPFE S320- FO-38- 10
WABMEM 180 4544 4
ORANGE
NTAZ 39.000-272.65. 24
NGPE 25, TB0-202-54. 20
NIARDSE 3432 66.26- 7
KOTSF 440 2011 %
SANTA BARBARA
NEVR 18502 168.58 &
KEMX0 LETLo R
WEJIED 00 500 B
SANTA CLARA VALLEY
K&AU 2717022986 18
KDGPY ZR,960-203-88- 1
WEOKK 6011935 7
NEHR Stk 6526
L 056 9536
SAN DIEGD
NSND 54,645-239.69- 14
KELM 008011245 11
AABEE {104 312 t
SAN FRANCISCO
WSy 14 310-158-45. 19
WBBEGE (KABAHK KBSHT NEMQ
NEOP WHEEWPO WB?DEG,oprs.)

12, 892-263.44. 17

SAN JOAQUIN VALLEY
KEMO 25 056.711-54- 15
WEBYH 1800 3625
WESK 1158, 34-17-
WABRAL (KJEP WEMUY WBevGL,
WOSCNV,WDEDET oprs.)

12 #38-131-44-10

SACHAMENTO VALLEY

Ay o4, 184-418-r2- 10
WasgUL 19,232-2450-64. 31
WABRRY N 25157
PACIFIC
KHEL) 1406 34-149-
AHBE { + AHB)

3288-108-43-8
'
ARIZONA
KoY 7400046774
KLt SRR I5868
SKFY J4.050-287-65- 20
WrYs 384d- 82-11.
WATKLK 680 2315
IDAHO
NTSU 37 F50-280-65- 19

MONTANA

N7EW 77 440-480-80- 31
kORRIT 56,240-461-78- 2
K&IT 15.900-159.50.
WBICFL 3392 54.29- 7
MNEVADA

KATARFE 18,8681 10-53-22
OREGON

WIDGH 25 408-209-56- 24
NTDB 12408.13247. 24
Wit 8840.130-34- 16
ADFT 870 59.38.
KATFEE 1280- 4C-16-
UTAH

KETHA 4216 883170
WASHINGTON

kG 42 478-275-87- 30
NTCKD 39.540-280-66. 28
WTIEL 13,462127-53- 20
WIKQY 12,314-121-47. 25
KY7G 4321-178-39-
W7BYK 7392- 1642- &
Krui 7144 84-38.- 1)
AKFF 280- 14410 &

WIRM (KBTG,WIWA,opra]

37 016-49081- 26
WITd {4 W7XR)

37 BAB-Z40-TE- 30

WYDMING
WAMAM 15121748 3
WrHLA 1440 2620 &
KITW (+ N7CYZ

5040~ 7536 6
8
MICHIGAN
NHEA 60, PR3- 14
NBAKY 36, 70T-E0E0.
KBOAK 14,720.160.45.
KESIA 13.772-155-44- 8
NERJ 1162016635 &
NSCKH BUB0-101.30-
WaWVU 160 4624 4

ACAW | + KSUD,KZ8k NSERV)
95,985-688-79. 23
KEACM { + KCAKQ)
B BA0-517-67. 23

GHIO
alsl 128,397-754-43 29
WHFN 104,166-625-81- 29

WBSJEM (WDBLIP.opr)
101.088-612-78- 22

RACOY F0500-566- 70 31
IK3MN 64,828-413-78-
WBILG 41,832-283-14 14
NEBJICG PIUTRZIET
KOBIH 15,000-150-50. &
Wakx Ga52- 90-37
WHTOM 939210332 4
WEPCS 4588 7431 &
KBHF HBI). 5526, 7
kEMR 2250 42-25.
K585 [+ AlBPY

136, 487-820-83. 40
WHLT KL T3, KBLT REND,
WBOPHI WDSIXE WDBLXX, nprs.}

131, 774-TB2.82- 41
WESDL [+ ACBM.WHYSS,

WDEMEL) 44395997 8522
WEST VIRGINIA

REGQL 33.420-271-80- 20
KBEES 13,670-143:d6- 5
WHIWY 12 14-149.43-

]

ILLINOIS

KFat 79 156-502.27- 24
[T &4 473-468.73. 70
LSRG 65,067438-73- 19
K90 58,435:448-55. 20
WIYYG 477031266 16
NaCW 34, 465.281.61- 13
Ryt 12,400-270.60- 15
WBIGY) 32306.274-58. 25
WHIA 2952035358
#BBAGH 19.395-152.52: 17
KGan 16,840- 12044
WOEDBE 14,872-169-44-
WM 14 53615545 1D
WALNG 6692 75-44-
Warsh 644- 2314 4

WABEYY {+ K9GL,WBSTIVI
122,730.755.80. 40
VIOAT (AKSF KSIFO KONR,

VIGHPR WRIHAD WORGSA.oprs.)
93,936.609.76-47

INDIANA

KE®! 88,1%-454-73- 16

WaRE 30,39%-259.58 4

KASGKH A2 2184717

WRYGIF 19.080-180:53- 18

WaOn 16,8481 74-48 ©
WoTR 14,852 158-47-.
WHIWGY 11,592-126-46- 16
WM 8582-113.28-
KKIG 2012 566
KEIFC PP K728
NEMM { + KMSDWOZRYX,WRIPOH)
141,708-820-84- 30
K9ZUH { + WBOFXR
63.888-47286-21
WISCONSIN
WAL 35,496-308-50- 15
WASTZE 26, F60-220-61-
Wawe 19,826-212-47.
HGM 11,750.122.47- 5

WBAIH { + KBFVF,WRUC)
132 436- 750,81+ 41
KEZA {+ KOG, WHAYXY)

106,830-650-80-2¢
]
COLORADO
KK £3,142-198-58.
KGTZ 31.384-198-64. 17
EASCDON 21122-118.59. 15
KIpG 10,164 116-42.
NBZA G788, 8139 8
KOAZ L0 5135 &

VIRKEA (+ NDRE)
91,134-483.83 35 _

1OWA

WaEJ NEN7 780728
NOBE 28 920.21660- 17
WRAICGI 25 84221655 14
KALUZ 23, B68-228-52-
KASAL 12.738-140-45- 11
wavey 610 8a-40-
WoANZ 4402 1131
WORGYY 4200- 10-30-

HBSM {+ KAJGH WBavYV)
77,748.501-76- 40
KEGVE { + KAPHI.G)

25 820-184-65-
KANSAS
NTDF 134,904 75684,
WARQML 106,800-854.80-
WARTKJ B1,712-387-78- 20
WOAWP GO 86.36
WORFEN (WBETOM,WDECAN
prs.) 0301 29-35- 20
MINNESOTA
WiHw 3, 000608-7%- 23
KBPK, H3B58570-73- 21
KREG 28,560-4 76-50- 17
wBpgJP A7 HE0-229-60- 26
WARXL HHEO-13-37. 12
HNgY $2F2- ¥B-33- 10
HISSQURI
HAVX (KMIPoprj

134,290 7308935
HEBRASKA
KRHA 106,846-632-82- 35
NORTH DAKDTA
KFaa 4995-119-42: &
KIgE 00 50-20-
SOUTH DAKOTA
WaJx HE, 32857476 26
YF

MARITIME-NEWFOUNDLAND

VETAXT 26,061-245-51- 17
VE1YX 25,308.207-57-14
QUEBEC

YE2ZM) 1£.028.198-43- 17
VERQ 1695 6828
ONTARIC

YE3ARG ¥1,221-52767
YEMNQ B8, 765.477-72- 33
YEIMFA B T60-470-70-
VEIIKZ JB28-117-42-
ALBERTA

VEBADL 4800 FO-35. 17

BRITISH COLUMBIA

YETCRU AZ70831458 87
VEZES 14.686-117.85.
VENQ 3976 7126
YErFRT 1848- 44-21- 5
YEZQRP WETs FPT.FDX0prS
196 14 7~ 3
GHECKLOGS
VEIRALKERVL [T o]

April 1984

85




Public Service

RACES, Repeaters and Rock ‘n’ Roll

For vears, a vexing dilemma has been facing
amateur groups interested in putting a 2-meter
Radio Amatenr Civil Emergency Service
(RACES) repeater on the air in their com-
munities. That is, FCC-designated frequencies
for 2-meter RACES operation were not in har-
mony with standard amatetr repeater pairs. This
had an inhibiting effect on the growih of RACES
repeaters (funding for which can sometimes be
obtained from iocal government).

While all amateur frequencies are available to
RACES on a shared basis during normal times,
in the event of a presidentially declared war
emergency, the anly permissible amateur opera-
tions would be by a RACES group, and only on
those oddball frequencies. Why put a repeater
on the air when it will be unusable when it’s
needed the most? This has not been a very
workable situation, pariicularly since 2-meter
repeaters plav a ¢crucial role in most emergencies.
The realization that standard repeater frequen-
cies should be available to RACES took a
substantial amount of time to filter through the
maze of government agencies concerned.

Admittedly, the wheeils of government move
slowly. Luckily for amateurs, the climate of the
FCC continues in the deregulatory mode.
‘Through the efforts of ARRL and other agen-
cies, the FCC has apnounced that, sffective
March 26, 1984, all 2-meter repeater frequencies
are available to RACES (see Happenings, March
1984 (ST). This wili bring more repeaters into
RACES operation, expand the potential for the
use of RACES stations in the future, and will
eliminate the uneasiness of trying to figure out
a reasonable way of complying with the non-
standard 2-meter RACES segments in the event
of a national emergency.

THIRTY SECONDS OR LESS — AN
EMERGENCY AUTOPATCH PRIMER

Let’s face it: Nobody is ever fully prepared to make

an emergency call, and it's normal to stumble a bit.

Since we cannot practice on the air the way we do for

traffic handiing or for communications backup service,

the best we can do is t0 refresh our memory of the steps

%o take and the information needed, and hope for the
est.

Step §r Stay calm, which is not very easy it vou’ve
just seen a sports car climb under a semi-tractor fruck
to get out of the sun. Try to stay cool, anyway; you
can’t help anyone if you panic,

Step 2: Stop and think. Move (o & position where
rou are not in danger and take stock of the situation,
You should be able to get the information needed for
ihe authorities in 30 seconds or less. 1y it sometime
when there is no emergency; it'll be good practice.

Step 37 Call for help, IF you have called 91§, your
call was probably '*screened™’ by a police agency, such
as the county shetiff. Ciive them » Arief description {see
below) of the incident and the iocation so they can

*Deputy Communications Manager, ARRL
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Further, this will have a very beneficial effect
on cooperation between RACES groups and the
League-sponsored Amateur Radio Emergency
Service (ARES). RACES and ARES can now
work together on the same frequencies to meet
the needs of any local or state emergency. While
RACES and ARES are separate entities, the
League strongly recommends dual membership
and cooperation between both groups whenever
and wherever possible. Using the same operators
on the same frequencies, as ARES group also
enrolled as RACES can “‘switch hats’ from
ARES to RACES or RACES to ARES to meet
the requirement of a developing situation. For
example; During a nondeclared emergency, the
group can operate as ARES; but when an
emergency or disaster is officially declared by a
state or federal authority, the operation can
become RACES with no change in personnel or
fraquencies.

RACES is sponsored by Uncle Sam, specifical-
ly the Federal Emergency Management Agency
{FEMA). it is a part of the Amateur Radio Ser-
vice providing radio rommunications for civil
preparedness purposes only, during periods of
emergencies. These emergencies are not limited
to war-related activities, of course, and inclnde
natural disasters. As defined in the FCC Rules,
RACES is conducted by volunteer radio
amateurs and designed to provide emergency
communications to local or state civil
preparedness agencies. RACES is administered
by local or state civil preparedness officials.

Amateurs operating in a local RACES
organization must be officially enrolled in that
local civil preparedness group. RACES is con-
ducted by amateurs using their own primary sta-

transfer your call to the proper agency. Céve this agency
all the details they need, and follow whatever instruc-
tions they give. Do not get involved in any emergency
unless you know thoroughly what you are doing. You
cold get into serous drouble and then need help
yourselt,

informatinn to be Given in an KEmergency

Iy What is the nature of the incident {i.e., car acet-
dent, crime, fire, stalled vehicle, etc.)? |

2} s there immediate danger to life and property?
Are there injuries, leaking gas, downed power lines?

3) Is it happening right now?

&) Where is/was the incident? Be as exact with loca-
tion description(s) as possible: what road, direction of
travel, distance and direction {rom highway exit or mile
marker, any landmarks,

5} Number and descriptinns of person(g)/vehicle(s) -

invalved, Describe the personds) involved: sex, ags,
race, height, weight, etc. Describe the vehicle(s): make
and meodel of the vehicle(s), license number, any
noticeable characteristics such as dents, body rot or
other damage.

While this seems to be a great deal of information
to get into a very short time, remember that some situa-
tions will need much more than what and where the
incident is. The investigating officers can get the rest
of the details at the scene.

Conducted By Robert J. Halprin,* K1XA

tion licenses and operator privileges.

While operating in a RACES capacity,
RACES stations and amateurs registered in the
local RACES organization may not com-
municate with amateurs who are not members
of RACES, Only civil preparedness communica-
tions can be transmitted, and tests/drills are
limited to a maximum of ooe hour per week.
{ARES is not subject to any of these restrictions.)

The beauty of ARES/RACES togetherness is
that RACES has official government recognition
{and resources), while the League’s ARES has
a skilled Emergency Coordinator at the helm,
the backing of ARRL Field Organizaticn per-
sonpower, and freedom from the above-
indicated operating restraints. Public service
2-meter repeaters can now be pperated under
joint ARES/RACES coordination, and it is com-
pletely unnecessarv for anyone o even con-
template altering repeater frequencies to operate
on RACES frequencies during a declared
emergency. ARES can shift to RACES, or vice
versa, without a shift in frequency.

in areas where there is currently no RACES
organization, it would be a relatively simple
matter for an ARES group to enroll in that
capacity. The first step is for the ARRL
Emergency Coordinator or District Emergency
Coordinator to make a sophisticated presenta-
tion to local civil preparedness authorities.
Perhaps the fogical long-rangs goal is for ARES
and RACES to merge into uvne vigorous
organization. Now that the all-important 2-meter
frequencies have been reconciled, the coneept of
a unified public service force is something worth
striving for.

By the way, “‘Rock *n’ Roll"” was included in
the title was just to get your attention!

The average emergency call should take no more than
30 seconds from the time the autopatch is accessed until
it is terminated. Adding the 30 seconds that it showld
take to get yourself and your information organized
brings the total time invested to one minute,

Got a minute? Do it right and make it count] — £
A Schwarzmann, WB4IOL, Pompeano Beach, Florida

INFORMATION ON JOINING MARS

The Military Affiliate Radio System (MARS) is a thres-
pronged network organized primarily for handling
nessages to and from Asmerican service personnel sta-
tioned overseas. Because of third-party-traffic restric-
tiops in many countries, MARS provides a service that
is usnally nat permitted on the amateur frequencies.
Thousands of amateurs participate in MARS (a
separate license and authorization is required) on
numerons nets, all of which are outside the amateur
bands on military frequencies.

Muny amateur messages find their way into MARS
cirenits, and MARS messages find their way into
amateur (usuaily National Trakfic System) nets, a$ 1
result of those amateurs who provide fiaison between
the two circuits. Tratfic for points overseas where U5,
military personnei are stationed can be ingroduced into
NTS and ultimately handled via MARS, provided a



complete military address is given. Third-party trasfic
coming from the MARS network into NTS nets for
delivery by Amateur Radio is converted from MARS
to amateur message format and handled as any other
message. When the traffic originates overseas, the name
of the country from which it originates, followed by
“via MARS,"" appears as the place of origin in the
message preamble,

[nformation concerning MARS can be ohtained
directly from the individual branches at these addresses:

Navy-Marine

Alr Force MARS Corps MARS Army MARS
Chief, Air Forse Chief, Navy. Directar,
Marine Corps CONUS Army
MARS MARS
AFCC/XOP NAVTELCOM  C COM 'Rh
SIG Command
Scott AFB, Washington, DC  Ft. Ritchie, MDD
62225 20390 2179

NTS SECTION-NET EXPANSION

Last year, [ wrote an article (April 1983 OST, p. &1)
<0 the conception of the New York State CW Morn-
ing Net {N¥5/M). As the manager of this Cycle | gec-
tion net, [ thought it was 2 good idea to share and ex-
plain its success, The purpose was to also show the sec-
tion net managers in the National Trafiic System that
a net of this kind just might fit the bill in their sections
as well.

To stress my point, here is some pertinent informa-
tion to show why a Cycle 1 section net is not only feasi-
ble but much needed in NTS, Here are some statistics:

156 (1983) 205 (1982)
4027 1789
2567 torz

Sessions reported
Check-ins
Traffic passed

Please keep in mind that the net has been in operation
only two years and it is still growing. ‘The numbers
abaove show that CW lives on.

! find that the traffic comes from the following
places:

1) left over from the previous evening’s session
(Cycle 4).

2 Early-morning independent nets.

3) Originated by net members that morning.

4} TCC reps. The net gives them 4 piace to pass traf-
fic they picked up on their skeds.

‘Three more things to consider:

1) During SET weekend, an established Section Net
i aiready there to handle the traffic.

2) The same goes for the *“Christmas rush”’ and, in
some cases, for the college *Valentine’s Day Message
Blitz.”

3) Last, but not least, it is there for emergency or
disaster purposes.

It is advisable to keep the net’s CW speed down,
therefore enticing the newcomer to join the net. Our
net also provides a fraining course to. help these
newconers over the “cold sweats’ when trying to learn
about net procedures, message formats, QN signals and
traffic handling in general,

These are all things to consider when starting a new
net like this. it is advisable that a#f section net managers
give some serious thought to this. If you think it might
work in your section, give it a trial run. You won't
regret it,

If you need any further information, ¥ will be happy
to angwer any correspondence. Good luck and 73,
-~ Mark Ruppaport, WB2EAG, NM NYS/M, RR 2,
Box 215, Holmes, NY 1253

PUBLIC SERVICE DIARY

L] Baltimore, Maryland — January 20. While driving
on the Baltimore Beltway, KC3IX spotted a vehicle that
was weaving from lane to fane and greatly varying its
traveling speed, With W3GXK's help, KC3IX used the
W3IDID/R autopatch to notify the Maryland State
Police of the problem, and continued driving behind
the erratically driven vehicle until a state police patrol
car arsived, (W3GXK)

L Orange County, California ~- fanuary 26-28. The
notorious Sunta Ana winds, hitting gusts of up to 0
mi/h, caused a small brush fire to burn out of tontrol
in the Modjeska Canyon. For nearly 36 hours, 25
amateurs used the WOCNL. repeater to conduct com-
munications for the 500 fire crewmembers and the twa
Red Cross shelters that had been set up for the workers
{WORE)

AMATEUR RADIQ EMERGENCY
SERVICE REPORTS

[ York, Pennsylvania — Yanuacy 19, A natural gas
explosion caused a taging fire in the center of York.

“Third-Party Traiflc Agreements

“Here is the latest list of countrles (by prefix) with which .S, amateurs may legally handle

third-party-message traffic.

=GB The Gambia - Ja St. Lucia - XE Mexico
" CE. ‘Chile ’ J8 St Vingent YN Nicaragua
L0 Chile JY Jordan - ¥§ El Salvador
Ck Bolivia Ly Argentina YV Vanezuela
CX O Uruguay COA Pary 2p Paraguay
CEL Liberia PY Brazil ) 308 Swazitand
HC Ecuador TG Guatemata 4UHITU T, Geneva
‘HH Haigi o Tl faosta Rica ‘ 4% farael
HI  Dominican Republlc V2 Antigua and Barbuda &Y Jamalca
L HK Colombia VE Canada -8R Guyana
WP Panama VK Australia 929G Ghana
- HB_  Honduras Y¥RE Pitcaim Island? ay Trnidad and Tobago
43 Grenada ’ T

- fln'tormal agreament, Ses League Lines, Oct, 1981 Q&Y for detai.ls

Since the possibility of further explosions remained, it
was necessary to evacuate about 4000 people in g nine-
square-block area around the site. Assistant RACES
director N3IBQB was notified of the incident an the
146.79 repeater (NJALA/R). He and DEC N3AJA pro-
ceeded to the York Emetgency Operations Ceater
(EOC). W3AQN called up an emergency net on rhe
repeater, and several stations checked in to volunteer
their assistance. Evacuation centers were established at
the William i*enn High Schood and St John's Chureh,
and amateurs were dispatched to these points to pro-
vide communications among County Control, Red
Cross headguarters in York and the evacuation centers.
Three hours after the amateurs were notified, the
emergency was under control and the hams were
released from their assignments. (N3ALA, DEC District
10}

COMMUNICATIONS SERVICE
OF THE MONTH

1984 Save a Life Net

On Saterday, December 31, 1983, at 2000 PST, the
WRGHLIL repeater (143,22 MHz), located on Santiago
Peak in Orange County, Cafifornia, was activated to
coordinate net activities for a special ARES program
in Orange, Los Angeles, San Bernarding and Riverside
Counties,

Seventy-four Southern California Amateur Radio
operators, with both mobile and base capacities, in-
itiated operations over 14 repeaters and several simplex
frequencies to provide information to the California
Highway Patrol and local police agencies relative to un-
safe highway conditions, traffic accidents, stalled
vehicles, and erratic and reckless drivers. Hundreds of
additional hams were aware of the program. For those
who were mobile, it provided them base station and
telephone support for any emergency ar routine traf-
fic that required handling during the course of the
night,

The net ended at (400 PST New Year's Day with over
S0 pieces of message traffic handled. This traffic in-
chuded disabled vehicle assistance, road hazards,
vehicular accidents (some with injury) and incidents in-
volving erratic or reckless drivers where direct contact
with palice agencies was continually maintained until
their units arrived to determine if violations of the
Californita Yehicle Code were, in fact, being commit-
ted, This action resulted tn 2 number of potentially
dangerous drivers betng removed from Southern
California highways.

Additionally, there were a number of residual
berefits as 2 result of this program. The siranded
motorists who received assistance will long remember
the support trom ham radio operators. The California
Highway Patrol, which for veurs has shunned the use
of volunteer assistance, was so impressed with the pro-
fessional manner m which traffic was handied that
ARES is being considered for possible commusications
support for that agency during the 1984 Symmer Olym-
pies. Local ARES officials gained valuable informa-
tion regarding multiple frequency usage, net manage-
ment personnel, inter-county coordination and better
understanding of liason requirements with city, coun-
1y and state agencies Al of the kams involved learned
improved techniques in network interaction and ex-
peditious traffic handling.

A critique o the program is currently under wav and
will be completed soun  Anvbody wishing 2 copy of
the critique s additional information regarding the

program s invited to send their raquest along with an
5.2.8.¢. to Dick McKeever, N6BAW, 4854 Maychelle
Dir., Anaheim, CA 92807,

The following systems were either used in direct sup-
port of the Program or were monitarad during the get
in order to provide assistance to the many hams an the
highways who were not directly assaciated with the Save
a Life Net; WB6HLL/R (145.22 MHz}, W6IBT/R
(146.85), KC6K/R (146.79), WBGKRW/R (146.895),
KI6B/R (146.91), WDEDPY/R (147.975), WeTZ,/R
(146.88), N6DFQ/R (145.24), NOBAE/R (145.42),
WHFXN/R (145.46), AAGDE (147.09), WHCNL/R
(145.14), WBeRSD/R (146.98%) and W6LOR/R
(224,500, — Ralph (i, Swanson, WB6JBI, Anehetm,
California

ARRL SECTION EMERGENCY
COORDINATOR REPORTS

(1 At deadline, SEC reports received for 1983 totaled
517, Reports for the year decreased slightly from 1982
(329}, and the number of different Sections reporting
during the year was reduced by one ($7). Twenty-five
SECs reported every month, 4 decrease of 17% from
last year {30). lncluding late reports, the following Sec-
tions had [00% reparting (the nimber in parentheses
shows how many consecutive years of complete re-
porting have occurred): AB (6), AZ (2), IL ¢h, ME (3),
MU (3), MN 2), MO {11, NE (1), NLI (3), NC (1), NFL
(21, OH (63, ON i2), PAC (1), 8DC (13), SJV (6), SD
(1), SFL (32}, TN {2}, VA (), WV (8), WMA (4), WNY
{2) and WPA (2). The SFL Section added one more to
its longstanding record, which now stands at 32 straight
YEUrs,

Nanteporters numbered U6, one more than 1982,
These sections were: BC, EBAY, GA, 1D, LAX, MB,
Ml}l/‘lljllf MDC, NM, NI, NNJ, PQ, SBAR, SK, N3
n .

For January, 33 SEC reports were received, denoting
a total ARES iembership of 17.531. Sections reparting
were: AB, AZ, CT, DE, EMA, ENY, GA, IN, ME,
M1, MN, MO, NC, NE, NH, NFL, OH, OK, ORG,
PAC, 8Y, SDG, 3JV, 8C, 5D, SFL, TN, VA, WA,
WV, WMA, WNY and WI.

NATIONAL TRAFFIC SYSTEM

January Reports

1 2 3 4 6 5} I
Cycle Two

Area Nels

EAN 31 9H 291 722 98.8
CAN 31 &80 218 449 10D.0
PAN® 62 &3 108 378 100.0
Region Nots

IRN a0 459 v8 87 931 1000
2EN 62 408 65 342 839 1000
3RN 31 226 73 418 935 1000
4RN 2 24 85 399 757 100.0
RN3 B BI1 B2 364 984 1000
BNG 62 467 75 338 ¢8.8 1000
ANy 93 926 100 17 471 1000
8RN 62 2335 307 1000 1000
4RN 62 302 49 262 99.2 100.0

April 1934 87




TEN HZ 434 TH 345 #OG 1000
0.6

TN 62 188 30 182 BQ.0 100.0
1Cce

1GC Eastem 92 434

YCG Gantral ga' 5

TG Pacitic

Gycle Four

Araa Nats

EAN 3 1681 542 1347

CAN N ¥i5 250 839 1000

PAN 31 984 317 992 98
Reglon Nots

RN 60 P17 119 485 943 988
2AN 49 g8 V.7 510 960 903
3RN 82 336 5.4 585 96.8 1000
4N 10,0
BN5 62 491 79 524 958 1000
ANg 62 594 46 532 98.2 1000
AN7 82 529 45 513 94.9 1000
RN 82 288 16 315 98.0 1000
9BN &2 340 83 382 96.0 100.0
TEN a1 331 54 368 844 1000
ECN 938
TWN 85 340 6.2 370 B1.0 887

TCcC

TG Eastern 127 802
1GC Cantral 80' 296
TG Pacitic et 535

Sections? 7802 41573 40
Summary 9245 46,165 50
Record 8347 30,754 181

*PAN operates both cycles one and two.

17CC functions not counted as st sassions.
*5action and Jocal nets reporting (272): APSN ATN
{AB), MG (AK), AENB AEND AENK AENR AENX AENY
AENZ ATNM ECAN WAEN (ALY, ACN ATEN HARC
(AZ], BGEN (BCY, NCN ATTY/V 5CNH SGNI2 SCNV
SYTNIt SVTNI2 (CAl, N CPN NVTN ASN WCN (CT),
MDD (DE/MD), BEN DEN ENMC FAST FMSN FMTN
FPON FPTN GCVTN GN LCEN LSTTN MFPN PETN
PEN PRVAN QFN SEFTN SPARC SVTN SWFTN TPTN
FL), CGVHF CBCN GCN GSBN GSN GTN NWGN
GA), 175SMN ICN (A), ILN ISN ITN (IL), ITN QN (IN),
CHETN KMWN KPN KSBN KWN QKS QKS-58 (K8),
3ARES 4ARES 5ARES YARES 11ARES BARES CARN
KEN KNTN KSN KTN KYPON MKPN NKARG TSTMMN
WTEN (KY), LTN (LA, CITN EM2MN EMRI EMRIPN
EMFAISS HHTN NEEFN RIEM2MTH WMEN WMFN
WMN WMTR (MARI), MEPN MMN MTN WRIN (MB)
AEN CMEN MPSN OXRACES PTN SGN (ME), MACS
MITN MNN GMN UPN gﬁl}, MNAMWHXNT MSN MSPN
MBSN PAW (MN), CCARN CMEN HBN IFN JCARES
LOACW LOAFM MEQOW MON MOSSHE MTTN BRARN
SARAN STARES (MO), MTN (MS), BSN MTN (MT) CN
CBN (NCSE), BVARES CC2MN EN2MN MARES
MMNARES NCHN NGN NE4D NE7S NET60 NENN
NMPN NSN PVY2MN SBAAES TCARES WNN (NE)
GSFM GSPN NHN [NH) HCATEN JSARS MCN NJM
NJN NJPN NJSN NJVN OBTTH SJVN TCETN TCETN
{NJl], NSN (NV), CON GNYTN EPN HVN NCYHFTN NLI
NLIPN NYPON NYS NYS/M OGTEN SCVHFTN SDN
STAR WDN (NY), ALERT BN BNR BRTN BSSN
HUARES LCHNWOARES LCTN MCTN O6MN OSN
QOSSN (OH), CARA NWOSN NWOTN OLZ ONON OPEN
CTN OTN OTWN QCWA-B3 STN {OK), BSN LBLARES
MPARES OHNN ORARES OGN FOXARES PTTN SOFM
THI (OR), NWPAZMTN WPA WPATMTN WPAPTN
(PAL, PTN (PAC), QSN (PQ), AZMN GPD2ZMN LGZMN
SONTN SCSSBN (SCh, SDEEN SDTIM WCEN (8D),
TNGN TNPN TNVHN TSRN (TN), DFW NET TEX TSN
TEN TTN {TX), BUN UGN (UT) ¥TN (VT), EWTN NTN
NWSSEN PSTS WAHTS WSN (WA), BEN BWN NWTN
WCWTN WIN WNN WSBN WSEN (W), WINS (WIN),
WYARN WVFN WVMDN WVYN (W),

1 ~= NET 4 — AVEBAGE 7 — % REP.

2 — SESSIONS 5 — RATE T AREA NET

3 — TRAFFIC & — " AEP,
Transconiinental Corps

1 & 3 & |3
Cycle Two

TCC Eastern 124 4.2 562 434
TGG Gantral ] Q925 &1 295
TCC Pacifle

Summary 217 89.3 1473 728
Cycls Four

TCC Eastern 148 45.8 1209 602
GG Gentral B2 96.8 897 296,
TG Pacific 125 G4.4 1247 #35
Summary 335 523 2053 1533
1 = AREA 4 = THAFFIC

2 - FUNGCTIONS
3 — ¥y SLICCESSFUL

TCC Roster

The TCC Roster (January;rCNycro Twg — Eastamn Area
{AFBY, Directon — AA4AT N1BHH WB1BYR N3COY
WEZEAG KTEIC KA1GBS VEIGDIL. WBIGZU KOZH
KB2HM VE3HTE K4JST WDALRT W2MTA K307

f . QUT-OF-NET TRAFFIC

88 05

WBPMJ WaOHB W10YY WDBRHU KIRZR KAIT
KBAUD KR4V ARTW N2XJ W1X¥ WRBYDZ, Cantral
Area (NSAMK, Directory — NSAMK K8AZS WABBHF
N&BT WECTZ NSDFO WBFRC WORFWB KBFW NG5G
WO WAL WALJTE WBJUJ KEKJIN WEKLY KDSKO
WBBDNVN KESUL KSUPN WF4X WBSYDD. Pacific Area
{WOHXB, Directon — KT6A WATCBN VEGCHK NYCSP
NeGx1 KLUAGD WDRSESY KDTEY KBYFE WYGHT WRHXE
KMe! W5JOV KR7L KBOMB KROVK KEOWA WAROYI
KE7TR ND5ST WTTGU KBUYK WB7WOW KEYBY KMTL.
Cvele Four — Eastern Area (W2CS, Diractor) —
AALAT VESAWE KiBA WAIBBN KIGC WA4CCK N3COY
WIACE NICW KAIDTE WB2ZEAG WIEFW W2FR
WDAFTK KATGBS W2GKZ vEAGOL WBIGZU KB2HM
WEBSIHH W1ISO K4JST KN1K N4KB AHZM W2MTA
WiNJM WB4PNY WIPL WBQHB W1QYY W2RQ
HIRZA KA1TT KB3UD WB4UHC WAUQ WavyY VETWF
WZXD N2XJ WIXX N8XX WRBYDZ K4ZK W2ZOJ, Cen-
trai Aroa (K5GM, Director) — WBAM WHCXY REEZ
WEGHP KSGM WeHI KSOAF W5RB NSTC WSTFB
KSTL WEBSUYU KBOX KVEX, Pacific Area (KN7B, Direc-
tar) — ADBA KBBN KATGPT KGPD W70ZX NREBM
WEEDT WTEP WTGHT KYHLR N2IC WEINH WEJ0V
W7LG W7LYA WETNHR WBOGH NDST WATTEH
WHUH W7VSE WBVET KMTZ VETZK.

Public Service Honor Roll
January 1984

This listing i availabla 1o amateurs whose public sarvice
performance during the month Indicated qualifies for 80
o¢ more total points in the following nine catagories (as
raported to thair M). Please note maximum poinis for
aach categary: (1) Checking into CW nets, 1 point sach,
max. 30; {2) Checklng into phone/RTTY nets, 1 point each,
maw. 30; (3] NGB CW nets, 4 points vach, max, 12#4)NCS
phuna!l‘-'l nets, 3 points each, max. 12; () Performing
assigned NTS liaison, 3 points each, max. 12; (6) Deliver-
Ing a formal message to a third party, 1 point sach, no
max.; (7) Handling an emergency massage, 5 points aach,
no max.; (8 Serving as Emergency Cooardinator or net
marnager for the entirs month, 5 peints, max. §; € Par-
tici;t)‘atlng in a public service evant, & points, no max.
This listing is available to Novicas and Technicians who
achteve a total of 40.0r more points, Stationa that are listed
in the Public Service Honor Boll for 12 consecutive
months, or 18 months out of & 24.manth pariod, will be
awarded a special PSHA cortificate from AHAL Hy,

252 108 KA4SAA  WRAWI
WBTWOW  WBIWYS WROYH N1CPX
249 KATKML KABARP  N@BDL
Erew WAANK K&K AAMAT
146 Na2XJ KaJL 87
¥aspLy 08 WBVOM  warvnz
WIKK 95 KBSUL
128 RAQIKR WAPLIO Ki6D
HAIGES NZAKZ KAYARP WHB2RBA
130 WBLIE WYDM WESNCM
KBaz wavy Kaux KAIWW
K4KDJ 104 94 AA2H
195 et TéA W2BIW
WESY RKAE WBsQEZ  WB20HR
KIGXZ WEBZVUK
123 KC2TF
KASCL HI6A m{;ﬁm E?qa -
122 N M WBAYQF  a1ERD
KE9Gd w AGYG KABBNW
YEZBDM .
121 WALGCK 43 Ka81BH
WAAQXT K4J8T WAEGF KEBS
WX WBAZEN WACKS WRIKT
119 N5AMK VEZGFH s
WEI1GKT 02 KAQEPY KJ3E
WF4x WALy 3 KA4BCM
WALEIC a2 KA4MTX
Wheeaq  WDSMIO NEAWE
WA WeaMcO  NEAWH - kpsen
i WDBRHU BH KAZDQA
FXTW K571
104 WOKK
118 YEZGT KU4W
WATMEL VE3WM "
KDTME WO i KE5Y
WEHYCY we2 KABGIY  NREve
WALJDH KI1M
115 KE40Z NAPL BCE!
ALTW WEQHB
100 KAVWK 2P
114 NSBT WB2GHN
WB3GZU KOBNN @ a3
i13 KBTFA WaVA S
KMIB WABZUD KAIT
KB2ZHM WB2KLF  wReTED  sioauvE
A weme 82hnwm:a
; WAZFJ WAZARG
Yg\’ﬂ? E WO4ALY KE4WT WALGYR
111 Waoree o
) ¥ WRIABQ B
;'“;'SWFK 98 YEIDPO  Ky4u
ne AKIW K2ZM N1BGW
o K200 KABCPS  W2AET
wa4 WBZZCM 9 WILG
109 REIME RacoY KAZBCE
WaJL WALEYL
97 NW4R b
NAGHI NEDKW WALLXP KASNCR
108 NG4J KO3Y WA3DUM
WDBLRT WDACNQ  KAUBWM g
7 ! W KLTLIG
W2MTA a8 WASWIY
WaYveD WIRWG WEBIGLH  N&GIW
VE7ENI a7 KA4GUS  W2PKY

78 KT5Y WBBWKQ  KCPOO
QAT AKZE WDZAFI  KRPCK
WHSYDD 72 iy Vet
HREEH N1BSW VEZEMQ 6D
78 WBSMMI EXTT KASAZK
WENXG K4ZN WB3KJT  K2GXT
brG 7 WABQCA  KIOVK
WAZNKG oo WaLTE  KATAID
KV7E N1Ad KA4GKY  WAESCP
STC KATOLK VE3GOL  KATGWE
N2EOV WBESYA  WBMVA
7 PWOARSC KB4OG
NBOW W2XD K7LGA 57
e K3 whaHT
5 WBoIHH e
WAZKOJ WEINH ON 52
3 Weoud  iKazovuT
R WZOJ  wABDHB  NSEZMT
69 WAF
%5 WaGd a3 81
K1G8 KYEQ - FABHJIIT
VeRw  Kin  Bum. wm
WD5GKH  KBauD
KéAgn WB4AID NZEKS WB2ANKIT
W Ko " 2 KatHPOIT
WASUINX W2FR
woioow WKLY 7 45
wosoUuo &7 WDBKBW  WAZMGVIT
73 H3DKG 43
ND2s 68 KDZBE  Kagooxm
KIND KFTR @1 N1GLVIT
Ra4LB WYLNE KGaDw  NODGMIT
WBATZR WDAPBF  VESHTL
WD4HBP WBAHAR  WE4DQZ

Brass Pounders League
January 1984

BPL Medalllons (sae April 1878 QST, page 77} have basn
awarded ta the following amateurs since last month's
listing: KA1T K2GXT.

The BPL is open to alt amateurs in the United States,
Canade and US. possessions who report to thelr M a
message total of 500 or a sum of origiinations and dellvery
points of 100 or more for any calendar month, All
messages must ba handled on amateur fraquencies within
48 hours of receipt ir standard ARRL form,
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NRBQP a8 1367 168 758 2329
KAQGPA 39 1243 112 5 2230
WapHJZ 3 1 31 L49 1637
KAIGHS 5 452 499 40 B8
VWHEQF 1 34 H54 9 848
waJdyJd 4400 435 B B47
W3vR 781 193 26y 19 V2
WAL D n 3 328 U]
WEWOW I 45 B
AN [N Y 31 2 629
KAIKML 5 279 308 i1 818
WIVEBE 1 3@ 6 11 H05
WF4X 5 71 #83 23 562
(TBA 3081 206 9 4831
WDEBMIO a2 N8 158 23 531
A4AT 28 252 289 4 523
BPL for 10¢ or more griginations plus deliveries:
WD4IIO 168 WA1YZIN 109
KEPMB 165 WaH2U 109
KHEB 134 WDMGUZ (Dec.} 104
Multioperatar stations:
K2GXT 258
KeKDJ 11
1 -— CALL 4 = SENT
2 - QRHG, 5 — DLVD.
3 — RCVD. 8 == TOTAL

independent Nets (January 1984)

1 4 3 4
Amateur Radio Talegraph Secisty i3] a06 372
Cantral Gulf Coast Hurricane 3 242 3382
Cilearing House n 148 401
Early Bird 411037 455
Golden Bear 3 99 2148
IMRA F 720 1656
Miasion Trail M 6 1My
New England Novice 3 238 459
Nosth American S5B Traftic 4 57 270
West Coast Slow Spead 52 73 413
20-Meter IS5B 28 4

75-Meter IS5B 3 227 1180
7290 Tratfic 4B 4B5 3800
1 .= NET NAME 3 — TRAFFIC _
2 — SESSIONS 4 — GHECK:INS  W#E7]




Contest Corral

A Roundup of Upcoming Operaling Events

MARCH 31-APRIL 1
Connecticut QSO Party, March QST page 92.

APRIL
3

West Coast Quah‘bdng Run, 10-40 WPM, at 05002,
April 4 (9 A.M. PST April 3). W6OWP prime, WEZRJ
alternate. Frequencies are approximately 3,590/7.090
MHz. Underline one minute of the highest speed you
copied, certify that your copy was made without aid
and send to ARRL for grading. Please include your full
name, call sign (if any) and complete mailing address,
A large s.a.s.e. will help expedite your
award/endorsement.

T8
The SP-DX Contest, phone, March (357, page 92,

DX-YL to NA+YL Conlest, CW, sponsored by YLRL
for women licensees (phone is April 14-15) from 18007
April 7 until 1800Z April 8, Net, repeater and OM con-
tacts do not count. Exchange call sign, QSO no., RS(D
and state or country. Logs must include time, band,
date and power. Phone and CW contests are separate,
DX YLs (including HI and AK) work the 48 contiguous
states and Canada. North American YLs contact DX,
Count | peint for each contact per band. Multipliers
are the DX states and provinces or countries worked.
Count zach multiplier once. Low-power stations (CW
— 150 W or less, phone — 300 W or less) muitiply total
score by 1,25, Suggested freguencies are; CW —
3.540-3.570, 7.040-7.070, 14.040-14.070,
21,180-21.210, 28.180-28.210; phone — 3.940-3.570,
7.240-7.270, 14.280-14.310, 21.280-21.310,
28,580-28.610. Awards and certificates. Send original
fogs by April 29 (none will be returned) to YLRL VP
&i;xgg- Silver, NY4H, 3118 Eton Rd., Raleigh, NC
27608,

12

WIAW Qualifying Ron, 10-35 WPM, at 03002
April 13 {10 P.M, EST April 12). Vransmiited
simultancously on 1.818 3.58 7,08 14.07 21,08 28.08
5008 147.555 MHz, See April 3 listing for more details.

14-15

DX-YL to NA-YL, phone. See April 7-8 listing for
more details.

15

Gagarin Cup Competition, sponsored by the
Radiosport Federation of the USSR on hehalf of the
1ARU (Region 1) from Q001 Z until 2400Z April 15, CW
onlv. Exchange RST and 1TU Zone. Confest QSOs
only in the following band segments: 1.85-1,95,
3.505-3.600, 7.005-7,040, 14.010-14.100, 21,010-21.150
and 28.010-28.200 MHz. Call “C(Q-GC.™ Entry classes
are; single operator — all bands, single op-single bands,
or multioperator-single transmitter-al bands. Score 1
point for each QSO within vwn continent, 3 points for
80s with other continents, Multipliers are sum of dif-
ferent I'TU Zones worked on each band. Send complete
Ing {separate log for each band) and summary sheet
postmatked by June i to GC DX Contest Committee,
POB 88, Moscow, 1U.S.5.R.

APRIL 15-JULY 14

AMSAT-Stoner Challenge Cup, see page 57 this issue
for details.

16

ARRL VHF/UHF Spring Sprint, 144 MHz. Note:
The Sprint times printed in the March issue are incor-
rect, The Sprints will be held from 7 P.M. to 11 P.M.
focal time. Single-operator only. Exchange and
acknowledge grid-square Jocations {see Jan, 1983 QST,
page 49) and call signs, Signal reports are optional.
Count ! point per valid QS0, Multiply QSO points by
number of different grid squares worked for final score.
Sprints are separate contests: there is no aceumulation
of scores. FM restrictions: retransmitting either or both
stations and using repeater frequencies are not permit-

*Communications Assistant, ARRL

ted. Only these recognized simplex frequencies may be
used: 144,90 to 145.10; 146.49 ,55 and .58; and 147.42
.45 .48 .51, .54 and .57 MHz. This restriction prohibits
use of all repeater frequencies, including 146.76 and
94, Contest entrants may not transmit on repeaters or
repeater frequencies on 2 meters for the purpose of
wﬁiﬁting contacts. Use of the national calling frequen-
cy, 146,52 MHz, is prohibited. A station may be
worked for credit only once per band, regardless of
mode. Crossband QS0s do not count. Stations are
allowed only one transmitted signal at any given time.
A transmitter used to contact one or more stations may
not be used subsequently under any other call sign dur-
ing the contest. Entries for each contest must be
postmarked by June 20. Submit separate log and sum-
mary sheets for each Sprint entered. Logs must indicate
time, call sign and complete exchange for each valid
QS0. Multipliers must be clearly marked in the log.
Include dupe (cross check) sheets with entries of more
than 100 QSOs, Use the official entry forms, available
from ARRL Hgq. for an s.a.5.e. Each entrant agrees
to be bound by the provisions as well as the intent of
this announcement, the regulations of his or her licen-
sing authority and the decisions of the ARRL Awards
Committee, Disqualifications for excessive duplicate
Q80s and/or call sign/exchange errors,

212

ORP QS0 Party, sponsorad by the QRP ARC Inter-
national, from 12002 April 21 until 24007, April 22,
CW only, Operate a maximum of 24 hours, Power level
must not exceed 5-W output. Exchange for members
is RST, state/province/county and QRP ARCI
membership no. Nonmembers exchange RST,
state/province/country and power output. Work each
station once per band for multiplier credit. Bach
member-contact counts 5 points; each nonmember iU.S.
or Canadian contact, 2 points, Fach nonrmember con-
tact other than W/VE counts 4 points. QSO points
(total all bands) times total no. of states/pro-
vinces/countries (an s/p/c may be worked on more
than one band) times power-tnuitiplier times bonus-
multiplier equals claimed score. Muitipliers ars 4-5 W
ouiput x 2, 3-4 Woutput x4, 2-3 W output x6, 1-2
W cutput %8, less than I-W output x (0. Honus
multipliers: 1f 100% natural power with no storage,
%2, [ 100% battery power, x 1.5, Suggested frequen-
cies are 1,810 3.560 7,040 14.060 28.060 50,360 MHz,
Novices and Technicians — 10 kHz from the bottom
of each band, Certificates. Logs must be received by
May 21. Send to QRP ARCI Contest Chairman Fugene
C. Smith, Jr. KASNLY, 16 Fairmont Dr,, Little Rock,
AR 72204,

4

ARRL Spri:ﬁxSprint. 220 MHz. See April 16 listing
for more detajls,

28-29

Coanty Hunters SSB Contest, from 00017 to 08007,
April 28, 12007 April 28 to 08007 April 29 and 12007,
to 2400Z April 29, Work fixed stations once only.
Work mobiles again as they change bands or counties.
Maobiles on a county line count as one contaet and two
multipliers, Mobile teams count as two contacts if both
participate in the exchange. No net QSOs. Exchange
signal report, county and state {country for DX sta-
tions). Suggested frequencies: 3,920-3.940 7.220-7,240
14.275-14,295 21.375-21.395 28.625-28.650. Avoid
“‘mobile windows®" from 3.925 to 3.935, 7.225-7.235
and 14.280-14,290. Count { point per QSO with fixed
W/VE stations, 5 points for DX QS0, 15 points for
QS0s with mobiles, and 30 points for mobile team
Q30s. Multiply QSO points by total U.S. counties plus
Canadian stations worked for final scores. Awards. En-
iries must be received by June 1. Mail to John W.
Ferguson, WAQWS, 3820 Stonewall Ct., [ndependence,
MO 640455,

Massachusetis (SO Party, sponsored hy the Pilgrim
Amateur Wireless Assn., from 16007 April 28 until
2400Z April 29, Work each station once per band,
(Phone and CW count as separate bands.) Na cross-
band or repeater contacts permitted. MA stations send
RS(T} and county; all others send RS(T) and state or
province. Count 2 points for phone QSOs and 4 points
for CW QS0s. MA stations muliiply by MA counties,
states and provinces worked; others multiply by MA

Conducted By
Edith Holsopple,* N1CZC

counties worked and PAWA club members. Count
mobiles again as they change county. Cerntificates, Sug-
gested frequencies for Phone and CW:.20 kHz from
the bottom of the General portion of the band, and in
Novice bands on CW, Logs must include date, time,
band, mode, call sign and exchange, Include a sum-
mary sheet. Else a dupe sheet if more than 100 QSOs.
Mail by May 31 to Ed Peters, K1KJT, 20 Greenbrier
Dr., New Bedford, MA 002745,

Helvetia Contest, sponsored by the USKA
(Switzerland), from 1300Z April 28 until 1300Z April
29, CW and phone, 160-19 meters (no WARC band
operation), Work stations once per band, regardless of
mode. Exchange RS(T) and 3-digit serial no. Swiss sta-
tions will also seud one of the following abbreviations
to indicate their canton: BL ZH BE LU UR $Z OW
NW GL ZG FR 50 BS SH AR ALSGGR AG TG TI
¥D VS NE GE JU. Count 3 points per QSO with Swiss
(HB) stations. HB stations also work each other,
Multiply by number of Swiss cantons worked (max. 26
per band). Awards. Separate QSQs by band on logs.
Mail entry by May 23 to Gody Stalder, HBSZY,
Tellenhof, C-6045 Meggen, Switzerland.

MAY

1

CW QRP Party, sponsored by the DL Activity Group
CW, from 13002 to 1900Z May 1. CW only, 80 and
40 meters. Categories: A — max. 5-W input/2.5-W
output; B — max. 25-W input/12.5 W output, Work
stattons once per band. Exchange signal report, serial
number and category. Count | point for QSOs in your
own country, 2 points for DX. QSOs with category A
stations count double points. {YXCC countries count
as multipliers, Score each band separately, then add
band totals for final score. Mail logs by May 31 (in-
¢lude 5.a.e. and IRC for results) to Werner Henning,
DF5DD, Mastholter Strasse 16, D-4780 Lippstadt, Fed.
Rep. of Germany.

2

ARRL Spring Sprint, 432 MHz. See April 16 listing
for more details.

Waest Coast Gualifying Ramn, 10-35 WPM, at 0500
May 3 ( 9 A.M. PST May 2). See April 3 listing for
more information.

5

World Telecommunications Day Contest, phone, spon-
sured by LABRE, from 0000Z to 24002 May 3. No
rules bave been received this yvear,

56

Late Spring QRP SSB Activity Weekend, sponsored by
the G-QRP club. Times (UTC)/frequencies:
0900-1000/14.28%;  1000-1100/21.385, 28 835:
1100-1200/7,090; 1200-1300/3.690; 1300-1400/14.285;
1400-1500/3.690;  1500-1730/21.385, 28.885;
1730-2000/14,285; 2000-2100/7.090; 2100-2200/3.560;
2200-2300/14.285. For further details, contact
Christopher J. Page, G4BUE, “Alamosa,” The Pad-
docks, Upper Beeding, Steyning, West Sussex BN4
3JW, England.

Florida QSO Party, sponsored by Floride Skip
Magazine, from 1400Z to 1900Z May 5 and
0001Z-0500Z. and 1500Z-2300Z May 6. 160-2 meters,
Buggested frequencies: CW — 1.555 7.055 14.055
21.035 28.055 MHz; for phone — 3.945 7,279 14.279
21.379 28.579. Phone and C'W are separate gontests.
Use separate logs. Work each station once per band
aad mode. Na crossband, crossmode or repeater con-
tacts. FL classes are: A — those operating portable on
emergenty power and running 100 W or less output in-
side FIL but outside their home counties; Class B — all
other stations operating in FL.. Indicate single-op or
multi-op. For exchange, FL stations send signal report
and county. Others send signal report and state, pro-
vince or country. FL stations count 1 peint per QS0.
Multiplier is the total states (49 max.), provinces (12
max.) and DX countries (27 max.), All athers count
2 points for each FL QSO. Multiply by totat of FI.
counfies worked (67 max.), FL Class A stations
multiply final score by 1.5. Certificates and plaques.
Include a summary sheet with logs and a dupe sheet
if more than 200 contacts. Entries must be postmarked
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by June 3. Mail to Florida Skip Contest Committee,
;E: :J;.‘;%Orth Florida ARS, P.O. Box 9673, Jacksonville,
3 3

0

ARRL Spring Sprint, 1296 Mz, See April 16 listing
for more information.

11

WI1AW Qualifying Ron, 10-35 WPM, at (300Z
May 12 (10 P.M, EST May 11). Sec April 3 and 12
listings for more information

World Telecommunication Day Contest, CW.

12-13

A. Yolta RTTY DX Contest, sponsored by the 5SB and
RTTY Club of Como and the ARIL, from 1200Z May
12 until 12002 May 13. B0-10 meters. Classes are: Al
- single op/all bands; A2 .- single op/single band;
B — multiop, single transmitter (Jist names and calls
of all operators); C — SWL.. Work each station once
per band., Two-way RTTY contacts with stations out-
side one’s own contineat on 3.5 or 28 MHz count dou-

ble. Contacts within one’s own country do not count,
Count one multiplier for each DX QSO per band. Add
an additional multiplier for each intercontinental coun-
try worked on four or mors hands. All two-way RTTY
contacts will count points in accordance with the Ex-
change Points Table, available from the sponsor, For
the score: the tatal exchange points x the total number
of multipliers X the total number of QSOs, Use the
ARRL countries list plus /.5, Canadian and
Australian call areas as multipliers, Exchange RST,
Q80 no. and TTU Zone no, Use one log per band. Send
logs before July 16 to Francesco Di Michele, 120MI,
P.O. Box 55, 22063 CANTLU, italy.

CQ-M Contest (Peace to the World), sponsored by the
Krenkel Centeal Radio Clab of the USSR, from 21007
May 12 until 2100Z May 13. CW and Phone, 3.5
through 28 MHz. Amateur satellites count as a separate
band if a 144- to 28-MHz mode is used. Work stations
once pet band, regardless of mode. No crossmode
QS0s. Categories: single op, single band; single op, all
band; multioperator, single transmitter (all bands);
SWL. Non-USSR stations send RS(T) and 3-digit serial
number. USSR stations send signal report and oblast
number. Avoid lower § kHz of 80740 meters and lower

10 kHz of 20/15 meters. Count one point per QS0
within your continent, 3 points for other continents.
QS0s with your own country wount for mualtiplier
aredit, but have no point value. Multiply total Q50
points by the sum of different countries (R-150-8 coun-
try list) worked per band, Serlous competitors should
review the R.150 list. Awards. Mail logs by July 1 to
CQ-M Contest Committes, P.O. Box B&, Moscow,
LISSR,

19
ARRL Spring Sprint, 50 MHz.
Armed Forces Day

19-20

Georgia )80 Party
20-21

Michigan QSO Party
12

WI1AW Qualifying Run

,,
%
"
e

Special

Xenia, Ohip: Xenia Weather AR Met will operate
WBBQZZ 1500-0300Z March 31 and 15(00-2300 April
1 to commemorate the contributions of Amateur Radio
and XWARN, which was started as a result of the killer
tornadoes that destroyed half the town 10 years ago.
Suggested frequencies are: phone — 7,275 14,275
21.37% 146.52 simplex and the XWARN repeater,
147,165/765, QSL via NSCYS, :

Benton, Kentucky: The Marshall County ARA will
aperate from 1800Z .4pril 1 until 2400Z April 210 com-
memorate the 141st Tater Day Celebration. CW —
7.120 MHz; phone — 20 kHz up from lower 40-13
meter General band edges and 146.55 simplex, Cer-
tificate via WG4LU.

Bech, Luxembounrg: Sixteen members of the Dordtse
Electronica Club will operate from Luxembourg from
1800Z April 5 until 2400Z Aprif & on all bands (in-
cluding WARC and 160 meters). All members will sign
/LX. Q8L via bureau,

Shreveport, Louisiana: Shreveport operators are 2pot-
soring the Holiday-in-Dixie QSO Party celebrating the
Louisiana Purchase. Operation will be on 40, 20 and
15 meters from 1RO0Z to 2300Z and 10 meters from
18007 to 1900Z Aprit 7. CW — &0 kHx up from the
jower band edges; phone — 7,240 14,280 21.370 28,570,
Novices - 7.125 and 21,125,

Wichita Falls, Texas: This event commetnorates “* Terti-
ble Tuesday,’”r April 10, 1979, when a tormado
devastated the city. Operation will be from 1400 to
24002, April 7-8 on 80-10 meters, 25 kHz up from lower

. band edges. Certificate via NDSX or WDSBNY.

Wilmington, North Carelina: ‘The Wilmington Azalea
Cuast ARC will operate WD4HMA from 1400Z to
22007 on April 73 from the battleship USS North
Carofing, Frequencies wilt be approx. 20 kHz up from
the lower edges of the General class phone bands, 10-40
meters.

Lolo Pass, idahn: The Hellgate ARC of Missoula,

*Gommunications Assistant, ARRL

80 05T

EVENES

Montana will operate WBTSFL at Lolo Pass, com-
memorating the Lewis and Clark expedition’s crossing
of the Bitterroot Mountains, Operation will be an Apret
7-8 in the lower 50 kHz of the General portion of 10,
15 and 20 meters, from 17007 to 24007 each day.
Philadelphiz, Pennsylvania: Olympia ARC will operate
from {/8S Becuna, 2 historic submarine, Frequencies
are: phone — 7.235 14,285 21,360 28.600 146-MHz-
FM:dCW — 7.050 14.050 21.090 28,150 plus Navice
bands,

Camdenton, Missouri: The Lake of the Ozarks ARC
will operate station W@NA on April 14 starting at
15002, in conjunction with the annual Dogwood
Festival, Operating frequencies: Novice —7.125; phone
-— 7.250 and 14,255,

Brackettville, Texas: Border ARS and tvalde RC will
operate WSLFG from their third Annual Alame Village
DX-Pedition on April 14-15, on all bands.
Oxfordshire, England: Vale of White Horse ARS will
operate (GB4GWR in a former Great Western Railway
saloon coach at Dideot Railway Centre. Activity will
be from April 15-23 on HF and VHF bands.
“Waverly, Dhio: Pike County ARC will operate fram
L600Z-2100Z on Aprif 21-22, Operation will be 10 kHz
up from the lower edge of the 40-meter General phone
band. QSL via WDBBGN.

Nebraska City, Nebraska: Nebraska City ARC will
operate K@TIK from the State Arbor Lodge, former
home of J. Sterling Morton (founder of Arbor) dur-
ing the annual Arbor Day celebration, Times will be
from 24002 Aprif 27 to 06007 April 28 in the General
portion of the phone and CW bands on B(-1() meters.
Certificate via KAGOKI,

Bryan, Texas: Bryan ARC will operate W3RAS from
the Crackett National Forest to commemorate the con-
tributions of Davy Crockett to the fight for Texas in-
dependence. Times will be from 18002 to 06002 4prif
28 on 80-2 meters in the phone bands. Certificate via
KASQIT,

Columbas, Mississippi: The Lowndes County ARC wifl
aperate KASMME from the Mississippi Sheriffs Boys
Ranch (Lowndes County Unit) on Aprif 28 from 1500
to 2300Z. Frequencies will be 10 kHz from lower end
of Cieneral class bands (40-10 meters). Certificate via
KASMME.

Gonducted By Edith Holsopple,* N1CZG

Wyandotte, Michigan: Motor City RC members will
operate throughout 1984 in celebration of its 32nd year
as a radio club and 50 years of holding the call
WEMRM. Certificate available via WEMRM.

Note: The deadline for receipt of itams for this column
is the 15th of tha second month preceding publication
date. For exampie, your information would hava to rgach
Ha. by April 15 to make tha Jung issue. [

Strays M-

When Robert Cardarsili, KA1GFY {centet), of
New Britain, Connecticut, visited his native
Italy recantly, he was the gusst ot honor of
the radio group of Rosate degli Abruzzi, who
were celebrating thelr entry into the Regional
Institute of Gastronomy. With KA1GFY ara {I-n)
IANC, club President I6AEN and ISTEM
{foreground).



Section News

The ARRL Field Organization Forum

CANADA

ALBERTA: 8M. E, Roy Eilis, vsaxc SM/SEC: VEBXC,
ASM: VEGAMM, STM,DEG, NI rﬂ PSN & ATN): VESABC.
Minor Hockay Weels kept the NARC busy transmitting
scores loqus Regret report two Silent Keys, Nama-

v VEGBH VEBAEN, Tha AARCS Net has experianc-
ad suchxoor mgna.ls in the evening o is now meeting

M. lodal time Sunday on 3750 kkz — all are

wealcome. Traffic; VEGCHK 166, VEGELY 86, VEGABG 38,
VEBYW 4, VESLN 4.
BRITISH COLUMBIA: SM, K. Emia Savage, VE7TFB ~—
British Columbla Emsr'gency Net CW 3650 kHz Asst, Net
Manager VETBN! is momtorlng BCEN frequency from
noon 1l net time at 0300Z. With such poor canditions at
net time has has been able to handie & fair amount of traj-
fic before nat. BC Public Service net 3757 kHz, reports for
the manth is total check-ine 535 with z high of 242 and
iow 102. Net Manager VE7QC has had several trips to
hospital. VE7PB had a successful apening of the new
store Dollards Radio West, with several hundred amateurs
mitling about droolmg at ihe goodies. With VE/FKZ car-
riad aW%y the handheld. Oh#a the SM has a_new ri
lcorn 73 Tralfu;, VETBNI 277, VEYCDF 93, VETZK 79,

MANITOBA SM F'eter Guanthar VE4PG — SM. AEJ.
STM: 00, SEG: HK. MMs! VJ TE NM IX. We are haé)py ta
reporl that VE4PA I back from the hospital, VE4AJ
him to the WInnlps% Hospital. Checking on alt nats ars
up, and w lad to see the CW net QNI | |s Increasln
as well, MTNQ 0, QTC 46 3648, 2a,w IN QNI 33
N QT 1. MEP|

3 V
VE4R0 44, VEAPG 38, VE TE 33 VE4AAD 18, VE
VE4AED 12, VE4AMO 12, VE4ADS 9. VE4JA 9, VE4DT
VEchK BEZ\'IHLH EJ VE4HA2., VE4JF 2, VE4NE 2
ONTARlo SM Larv Thivl q[_e VE3GT — BM: VE3|
BGL: STM; VEHTL. TC: VEIEGO.
The Trans rovmclal MNat (TPNloperatln daily 0900 i 1700
on 7.055 MHz USB recently provided assistance for a
serious traffic accident at Bark’s Falls. Their quick actlon
saved at laast one life. The call for assistance came from
VE3KLK/M who came upon the accldent, Members o} the
TPN who assigted wera NCS VEZOED VESGU and VEIL2A,
This net is similar to EASTCARS, and |s manaqed by
VESLZL VESAIB, member of the VHFIUHE Advisory Gon-
mittee, VE3CEA, long time &omlnent KW area amateur
and mémbear of the tamous Coffes GlLb, and V. Yl have
beceme Sllent Ke s N-w appts; VE3LSU, EC for 51,
Thumas Elgin Ca. H furthe North Bay area,
1984 marks the sntn year as 2 radio amateur for VE3JFN
who was first licenséd in *34 as VE3IXY, Argyte Mall was
hest 1o the Landen ARC's successful Amateur Radic
display. 558, CW, BTTY and fastscan TV
Thosa heiPlnEoui were VEIs MGU NRJ GAM
MGY DSK. in the WCY RTTY con-
!ast sponsored by l.ha Aualrallan Nalrcmal Amateur Radlo
Tele?rlnllr Sacigty, VESUR VE3JHE and VE3J PG placed
firstin the multlop calaeo%acelvlng both a plaque and
certificate. Congrats to 2% beort appointed
assistant net manager for the International Assistance and
Traffic Net {lATNlon 20 meters, VE3CM has started a mail
biox on 3430 MHz. A 2-metre Jink syatem is in the works
for VE3'|“‘|'I' At tha Welland Go. ARG monthly masting,
VEANFY of Ontarlo HYdro Research Dopartment discussed
the phenomenon of lightning as it atfects Amataur Radio
Installations. VE3JP s at am lin 1¢ craate some In-
et In the Ollawa argg

tarting a 2-m
E Ro00-vE vs:ra‘r 207 vsaxr(zu
VEIAWE 124 véaso EaKxa 100,
oa VESKGZ 59 a’czsr veawrvl
48 VESGF’N 45 veasbm 41, vea#a VEMWG
v F 13, VE3WV 13, veaEﬁL g, VEaBAJ

QUE EC: SM, Harold Moreau VEZBP — STM: VE2EDO.
BM: VEZALE.' PIC: VEZYW, TC: VEZED. NMs: VEZEDD
VE2FSA. The Air Canada Montreal ARG hava their own ta-
eatar, VE2FlBI output 147,975 MHz and input 147.375 MHz.
t is the aatar to ba situated on a Federal
Al’?o in Ganacla Sn lrdat 2t haye gone south are VEZs
DHR DVX EDN an E2FJR eat |e directeur du resaau
VE2ZMO (1146 BT) Fellcllatlons a VEZED pour la traduction
gt emission des bulleting en lundi et vandredi a
2130 fiys sur 3640 MH: Trafic: vr:iGF EZEDO 80,
VE2CU 80. VEZEG VEZBF 38, Kcza
KATCHEWAN: SM, W.C. Mund VEBWM — STM:
VESHG SEC VEBRP. TC: VESGF. NMs: VESN.! VESBAF
VE&HG VEBOI VESEX. An Amateur Hadio atatic display has
up In the Regina Plalns Historical Muselum. Th
MJARC mobile j;1rc>]a ] -::onllnulnﬁ with assistance E"
vide: d%/VESs AV AL be Jocks, The
SWARC snnounce the new antenna for the Tompkins
rapeater is now ready. Hepeater lrequancyls 14707147 87
MHz The SARG autu—frs.tch repeatar will be nperatm? suon
on _a fraquency of
ngralsta E5HG whr.r Elaces VESBEXas

o Z

rector, Traffic: VESBAF G
vrs?,&qr 14, VESUX 14, veswus’ ves.q 5
ATLANTIC DlVISlON

John Hartman, WASZB! = STM: W3DKX,

SEC: wa;;a PID NIDIE, PHSR! K3JL WAIDUM WASWIY
WSDKX he Milllsbora repeater now has an autapatch, and
tha SARA members are pleased with its performanc- As
new SM { hope | wilt do as well as m&ﬁmdscaasors DTN

GINI 454, QT 41 in 22 sassions. DE
8in5 %asslonl. Traifi

4sesaluns S NI 54, QTC W3PQ

asb wnéww 39, WaGQ 36, WASDUM 29

Wi KX24 Ks.rub wsr-*ee 14, NsAst,lészxpa KC3IM
Aazars WawD

EAST ENNS‘YLVANIA. SM, Karl W Pfail, WIVA =
ACC: KBSNE PIC: WIAMQ. SEC: WAPZQ, SGL: N3CJP,
s'l'M lé‘BsLF DEC: KAOUG KRALA KBQUD NAAA N3BFL

"l'i g QN1 QTG Sess
EPAEPTN 6PM Dy 391 526
EPA ?f PM. Dy 23610 409 187 52
630 PM. Dy JB10 285 108 30

PEN PM Dy 3968 1765 117 &1
Local and VHF ats raports: ClNlIQTC sess}r DIARES
18455 DSESN 23s, DsA 2158
SONRES St 1/4; CSVARES 40r1/4; LCARES' 71/3/8, KGAL

new MM far Anthraclte Trafflc Net IsATN OBS reports
(s v W e ol Sty KO
WALIAL WBIFKP. EPA welcomes NSDKC, FTTN wel
N2BSK/3, WAAMAQ dolng FB job 2 new FIG for EPA WGGL
:rsegorts Pack-Hals made a tramendous 8core in recent VHF
contest. Naw offu:srs tar Tam ARA: W3VA, pres.;
v.p; W, A sac¥ treas Kevatona AAC:
wznaz

gres L K3DJG,
5ACY.. W ass secy.: G’b treas WSIQ
C-oriErats o Warminster ARC now SSC. KASEJG now
KC3LY. WB3FYT en]lo!y new TS830, Congrats to KAIA
on making SBDXCC, N3DKC sands lastrs ort, Is going to
9choo! In W, Mass and op W1JR reports alt gear
now equrpped lor amergency oplratlon DLARC Novice
as5es baﬁ with 30 pruﬂ)eclrve Novicas. Nice to hear
WaHK back In nets aga U has been appaointed by
he Holmsburg ARC {o organize a revival of the Delaware
Valley Gounci nf Amateur Radic Clubs which was In ex-
istencs a num Gl Recent ﬂ:ﬁrades Exira —
G; Advanced —
Ganeral —
Congrats to all, The PW DLARC &
Murgas ARC frnished nd, 3rd & 4th respectivaly in recent
PA Par?l DAY was top srn\ﬂ’legg n aame an'g Trat-
B R TR R
N3CD 58] Nanm s WAVA S 53i loxgg.n 49
W W35 WG'IWV 1
AJCKA 15 N2BSK 11 WSADE 1, K3QXC & WB:lFKP 7
Nsame & . N3BFL 3, WBHK
MARYLAND — DISTRICT DF cOLUMBIA. SM, Karl R,
Medrow, WSFA Aftar two major operations, K3CN Is weli
on the road o recovery. Hig highlig Halking to the AARG
insfaltation Dinner ganrg from the hospital via 2 meters.
D can't wait for winter to end and to get back en the
fower. KBIWL puzzles over the funny in Garrett Co,
KJ3E has become a netter! WICDQ found SKN sJ:eclal as
did man){ New Goddard ARG Extras d
GonEFralsl EC WASUNH.'a cltas KIHKI W2WLS
KBS S N3AGJ W3NET W3EYP WDGBAA
WAZGLD WALCYR and KAJICG for a RACESIARES dritl: well
done, SEC WAITA I3 happy with results foo. AGC KASDAC
says NGDXA and Potomac Area VHF Spolaty ara 100%
ARRL. The CBARA has KC3IQ, pros.; WB3ISS, v, P.ﬂraas
B, secy.; KASDRO, diracior, W3FA enjoYed visif ng them
at the annlal dinner. WBIKJT reflects on all the good things
about Amataur Radio. KA3R is finding key cllckﬁAléls “}Oﬂ X
a.s

KC3EK named guistly holds his end down, KC
b%gr named OQIRFI Goordinator for the section. Cangrat:
HCIAV has Y a8 Traffic Diractor and N3 EasTraming

Drreclorof ths MSN WBABFK reports WR PON astivities.
Is camin alon nicoly after surgery. KBSNLiss 8
ing com utem ravals crosa coumtry, Find

on MD iT is @ source of good [nfo, WaUT
i$ plea.sed wlth his homabrew W7Z0| superhet, KSNNI Is
busy as usuai, W3IFZV is spending some time in NJ. NAQA
is on the Eastem Shors side of the Bay Bridge. WaUYVG
had a g‘ood menth. WAZEFITIS 19 new in Rockville. N3IT is
bird. WB3GZU reserves weekends for ham radlo.
as hlis {ribander rl?ht where he wants It - at the
top of the towar! N4DR will dabhble In hl[gh powar With the
nets (natimanager sasslnnerTCI WR PON/
WE3B HKCSDW 16.8; MSN/
KC3AV 31/108/11.4: MDDAWIPQ B2/276/11,9, MEPN/

WBIGZY 311161120, J00% wsr_nn Brass WaFA, KJAE
Q. Thres of lasg WIBRZ WAZIHW KIONU an
WlElEWN Laure) ARG earned his cartiticate far workad aii
untles = gongrats. Tmc for Feedbac
CAﬂA ARG, Cl ARG for nawsletters
and bulletins Tratflc: WB&GZU 413 KJ3E 154 W3FA 140,

KCADW 120, KEAY 101, KINN] 97, WaYVEQ o0, Wil
AsEy s et K] RS o
wam;&g& NIt a, TG % N4ljR r KE3D 8, WAEER'rrs

SOUTHERN NEW JERSEY 5M ichard Eajer, WAZHER
~ SEC: K2NE, STM AZHER. ACC: KIIXE. BM! WB2UVE.
SG W2XQ. TC: WldX. PIO: WB2RVE. Coagrats o
N2GLX on being made WJRA's flrst "Ham of the Year.”
As far a3 ['ve baen able 1o determine, W2PALU of Rivarton
Is the onl{v am in {he section 1o have a confirmad two-
way with WELFL. {if anyone alse in SNJ worked W5LFL,
F @ lat me know%. Rather than just congratulate hlm.
Il Iel him tell you hig story. "l am nol sure when W5LFL
ard my call, I heard him acknowladge ‘Wz Pap
2., orwhat | belleve was othit 1 shouid have
bean_out near Chicago at that time." WZPAU was ualn
a 15-700A with a pre-d@inp and a 4CX250 amp runnin
300 watis out, which he felt was “"definite overkifl.” For
ihe successhil contact, he was usi n? 2n antenna array of
1our5 elemant yagis horizontally go orized al 55 feet, FB
obl SGL W2XQ reports that State Senator Saxton wili reln
rodur.'e the “Scanner/Ham Exemption” Bill into
legislature shotity, The Senator thinks that the bil] will not
make It out of cornmittee bacause of the strong 0|[:p[
,lon of the state gollce Wé‘lte Eour rgﬂresantaﬁves

Kc:zpo WA2 ev Azév z,whlun Roath
mzcd 4.KA

wssrsnn E vonx SM, Wllllam
W2MTA — SEC: W2RCH. 5GL: KOZX, STM: W
K2QR. Aos. NZEH. BM; W2GLH,

Z’

WAZPU. PlA — N2AGF Cortland; NEBHJ
Rocnestar. KWK Bochoster: KADT‘Q Cwego; K2KLY
u i 20DV Medlna: WA2 Ogdensbur
#Esm OwegolSTAHCM 5 RocheslertatefDiv
slon Maﬁr Rome June 2, Coritand June 18, Batavla
July 8, §YG .Jul 20-22, Trumanshurg Aug, 25 l-’lambur
Sept., "Eirnira Bept 29, hyracuse Oct, 13. Thanks for clu
newslatters,
NYS{T* 2877 1000iD 452.261-31
Mrka Farad 3928 1390f S 183.0685.25
NYPON*® 2913 Dy -346-81
NYSPTEN 3025 1800!Dy 670-058-31

Coordinated By Jim Clary, WBIHH

ESS 3590 1800/Dy ]
OGTEN® 54jd4 18300V 68508131
2 Net 31181 18300V 37400331
WDNIE* 04184 18300y 5638-167-3
Blue Line 93133 1900y §1001431

NYSH4* 3677 100y 517258
JCARGN 10/70 200ty 3
QARG Net  25/85 2000N 054-001-04
Black Ryr 055/655  2100/Dy a1
YIN ayja0+ 215Dy 47209231
CTEN® 28/88 21300y 194-070-21

STAR" a5/39 21300y

WON/L 04/54 21300y  591-150-31
/57 877 OO/DY  A04-249.3

NYS, 3 22 014+ 1
"NTS Nat, ARES: WNYEN W2BCH 5955 third SundaKAS
Lewia Co. WAZOEP 146.415/147.015 Sundays 6 P
sc ~$'§ ce Co, KAZESP 3191 Sundays 730 P
WNYEN WBEPID 34ja1 3unda 3 12 P.M, and 7 PM, —
3915 at 1230 P.M.; Central Distrlct KA2BHR 40100 !hird
Sund 8230 P.M.; Ongida Co. KB2DP 34184 Tussdays 7-30
nondani:o WAEPUU 90i30 Tussdays 7-30 P.M.:
g 0540 and 93433 Suridays ¢ P.M.;
Wast Catskill WZTFL 3540 Mondays 6:30 P.M, Traffic
Handlers Info Net WA2KOJ 3913 Sundays 4 P.M.; VHF
HIN K200 and WR2PID 04/64 Tuasdays 8 P.M. BPL:
KZGXT. PSHRA: W2AET WD2AFI KA28HR KA2DDA
WAZFJJ VEIFMD WAFR W26, K2GXT WB2IDS WA2KDJ
w2MTA WAzNKc KAZOYL wezowo KA20IK KG2Q0
E D28 KX2T W2Z0.). CONGHATS: Twow swith
WSLF by WAZSEF%BIue Mounlaln ouncet), K2TT| and
WAZWVL. 135 Scouts at Cherry El lﬁ}’ wrnlar camporee
Wi /PEF. WB2PID an plu?&
ARES!AHC at clubs, Ullca AFlG affrluated 50 yoars
Atlantic Dlvrsron on ARR DX Advis Gumrnlttee Tral
fic: K2GXT 394, WB20WO 312 wszm 306, WA2EJS
WIMTA 282 W2AET 189 VEZFMQ 180 K02 G 1
mm?cul,wzm 134, WB2QIX 128, wéa 127r ané

2BHR 123, W2Z0J 123, KG20' 1 D2AF| 94
WA2KO, 82, KAZDBD 84, mzﬁmsa, ENE KT
2, WB2RBA 58, KAZOVL 44, KBIRG 42, AF2K 40 mlaam
27 QK 21, N2ARD 19, WA20EF 15, \WAZ X

%. % WAZRXO 15
KA2H K2QR 14, wnacur-' 10, WA28DY 8, K2RN B,
WAZSMZ,B WAFGW 5, WBZNAG 5, K2IUT 4, KOZSJ 4

Wap kzvn %c('?fc ) VEBFMQ 231, K20Fl &4, AFzK

WESTERN PENNSYLVANIA. SM, Otio L. Sehuler, KGSMB

— SEC; so M: AC3N. ACﬁ' oorRFl KR38
P!O WHIIZ). T waFE BM: W

Net R GTE iy )
WPACW 422 89 31 23585 7 RD
WPAPTN 801 125 29 /D
WPAZMTN 459 pib

88 31 146. 2&1&8 2
NWPAZMTN 176 117 31  14513/83 1400 UToy
i ren ret to BNNQLNCE fuur Silent Kevs: W3HDU WSLEZ
Kad d WB3LVB wha had Just retired and moved io
Florlda Our simgthiss to thelr tamilias. U&géades to
New offlcars for 1984 Foothilis
AFlC W GAMR. pras. WAIHOL, v.p.;. KAIEGE, sesy.;
KAJDFK, traas.; KASHZS, mbr at arge. W30KN has
rasigned as SGL and K3HWL has voluntasred to taka tha
'_J: vintmant after ha has recovered from surgery in
sbriary, On Dec. 12 1983 the SCARC sponsared a Boy
Scout Boolh at the Davld Lawrence Genter in Pgh. They
received a blue ribbon for their display. The BVA spon
sorad Explorar Scout Post at the Center aisa,
o'&erators are dolr&%a flnehub handling traific with KQGT
B usu2tly on'the PSHR, W3EGK
made BPL Iast month and Is very sotive, We nead more
operators In the trafflc neis. Also ECs get in touch with
the 8TM AG3N and the SEC AB3Q for info. The seations
in the state are quite larFe with some sparge areas and
if you llve in one wll on Knne <r two amateurs we need
your hslp bot Remamber if you can give up
a couF ¢ of houra E week to check into ¢ne of our nets
ou will be welcorma and the rewards are ﬁ:l reat PFl tur our
158 ™ Tr-Eﬂﬂ?ozA C&r’iﬁﬂ?& e P éM sa
KASIGN 88, WASONT £0. Nt 5 KAaCo S v
53, WARLIL 51 W3NGO T WDERLH 36 WN SVAW 9,
K] WokMe 20, W3 WAKUN 25 WaMML 23, kaLTV 18
WBIEUM 15, KF2V 14, WE

SDEW 12, KEINV'9, KBAL 8.
WARGMF &, W3ELOD 5, KC3JQ 4

12
, N3KB 4, WasN 3,
CENTRAL DIVISION
u.r.mors,sm Dayid €, Lettan, WDIEBQ — SEC: WOQBH.

STM X, SCIRET: KSMX, BM: KSZDN. PIO: WDOEED.
SGL: W PT C WBQSFT ASM: KOOHAP.

Nat Frag, ‘{ Z Win) QNI QTG Sess.
IEN 359 0030!0‘ 0O By 636 185 61
ITN 3705 0 2% 10 31
iLEN 3915 13 217 3
NCPN 3915 i AT4 76
NCPN 7270 |815 Dy 231 18 —
IEN 3 3 5
IARES 3915 2230 1 + 3 8n 43 ] 2
SN 0050 D

! 05 a1 K1)
llllnois was re resentecrga% to 9HN b¥ slatlons KOAZS
KAG W KISW W NXG WavY

KIBVE E!
G L s e
S was regente (s] stationsg
Wu WQRI & LX WIORL WIKP| KGAZS

KBBVE BQN Kw! cl , QFl was
regresenled 100% to {_-AND Hinois stations were
HOT KW24J and K9AZS. The tratfic gang got

a chance lclr an eysball at tha llinols ARES forum hald
at tha WCRA hamifest. The forum was wall attended by
amataurs from all a.spects of thia ARRL field organization,
The lorum hosfed béz BEC WOQBH and featured short
regorts BEBQ, STM KBOX, BM K9ZDN, AGC
,ancl of course WIGBH himself. By the tire this
issue goes o print, we will be wali into the 1944 tomade
season. Lot's make a spaclal affort this year to goordinate
ARES spotter aclivities wlln £5DA and the NWS
SKYWARN program, KVOL, EC for Willlamson Co., con.
tinues o chairthe quarterly mesalings of the souterhn
ragion group whrch last met in January at the Mt.
Vernoh Hi courtesy of Jetferson Co. EC
SGHG, While coordlnatlon on this scale is In Its infacy
in lllinols, the maeetings have been well run, and very in-
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& 6 STORE BUYING POWER ASSURES
TOP VALUES.

& BIG, COMPLETE STOCKS. GET WHAT
YOU WANT WHEN YOU WANT IT.

Reminder... Hams in Phoenix area...

Our new store at 1702 W. Camelback Rd.
now open. Be sure to drop in.

& MORE SAVINGS BY FREE DELIVERY,
ANY ITEMS THAT CAN BE SHIPPED
UPS SURFACE (Continental U.S.A.)

@ TOLL-FREE PHONE or visit any of 6 stores.

iC-27iA

2 METERS . 25 WATTS
e ALL MODE
RETAIL PRICE $699.00

IC=271H,100W version available s!n_

430-450 MHz ® ALL MODE
RETAIL PRICE $799.00

CALL FOR YOUR SPECIAL PRICE

NEW!
IC-751

SALE 81 %ﬁ%

iG-751, ICOM's briliiantly new fransceiver,
sefs a new high standard of comparison with
high-tec advancements and the superior quality
essential for competitive-grade performance.

RETAIL $995.00 S&LE! $899

* 9 harn bands ¢ General coverage recsiver
« 16 memories * Scanning ¢ Pass-band tuning
» Variable NB and AGC = Eight accessories
and opticns are avaitabls.

iC-27A NEW! SUPER COMPACT.

o e

2 METER
MOBILE

An important breakthrough in compact 2 meter mobile
equipment! Only 112"x512" but fult-featured including
internal speaker, 25W of power, ten full-function tunable
memories, memary and band scan, priority scan.
includes mic. with 16 bution Touchtone.

CALL FOR YOUR LOW PRICE

MOBILE TRANSCEIVER

SMALL! Only 37"H, 95"W, 10"D. &2 Y
10-80M coverage. gw

A FULL LINE OF

A COMPLETE LINE
OF ACCESSORIES

24T IC-3AT IC-aa IC-02A iC-04A
£LL FOR LOW PRICES 2METERFM 220MHz FM

R et

2 METER FM

70CM FM




Plus 4 BONUS 2M and 70CM in a single package.

ITEMS BUY & TW-4000A

T=-4308 1) Antenna turier. FOR $E88 &k
{FACTORY INSTALLED) & m w ol
TR-2500/ 3 e 2) MC-60A microphone and select two of the following

iterms absolutely free!

3) YK-88C-1 filter. 1) VS-1 Voice Synthesizer

TR-7950  TH3seo

4} SP-930 speaker. $39.95 value.
CALL FOR § REG. $2029 VALUE 2) TU-4C sub-audible
one generator. $39.95 value.
YOUR LOW | S1729 3) MA-4000 Dug-band

PRICES

SAVE $23O 00 Mobile Antenna. s44.95 value.

COMPLETE LINE
OF ACCESSORIES

2MTR  440Mhz.
IC-02AT IC-04AT

I B-3016 REG.$239.95

CALLFOR ¢ ; 5 SALE $199.95

LOW FPRICES R 254 GALLFOR L AE e

&N HAND- ET-7256R f . 8108 REG.$179.95
HELDS EXCELLENT KT-34XA gﬁﬁiimg I SALE$150.95

zad all FOR OSCAR SALL FOR B8-238 REG.$89.95
| viEsy [ BRICE S srags

“BIRD Model 43 ;-
Sall for price

Most elements
in stock

ROTOR SALE

U-110 HD-73
j Call for
price

VIEWSTAR vs-15004 |
ANTENNA TUNER

Req. 5299 é

SALE! Calf

UPS SURFACE (Continental U.S.) (MOST ITEMS)

TOLL-FREE PHONE

rcaar and Anizona cusmmprease phone or visit ffstedsrnres)
PHONE HOURS: 9:30 AM to 5:30 PM PACIFIC TIME.
STORE HOURS: 10 AM to 5:30 PM Mon. through Sat.

%,
ANAHEIM, CA 92801 OAKLAND, CA 94609 SAN DIEGO, CA 92123 q‘%
2620 W. LaPalma, 2811 Telegraph Ave., 5375 Kearny Villa Rd.,
{714} 761-3033, (213) 860-2040, (415) 451-5757, (619) 560-4900,
. Batwaen Disneyland & Knotts Berry Farm, Hwy 24 Downtown. Laft 27th off-ramp. Hwy 163 & Clairemont Mesa Blvd,
M EURLINGAME, CA 93010 PHOENIX, AZ 85015 VAN NUYS, CA 91401
T 999 Howard Ave., 1702 W. Camelback Rd., 6265 Sepuiveda Blvd.,,
(415) 342-5757, (602) 242-3515, {818) 988-2212,
5 miles south on 101 from S.F. Alrport, East of Highway 17, San Diego Fwy at Viclory Bivd,
ArA v BLVIANGE & SIPHA o AMECO o 2MPHENOL o ANTENNA CHRNS ® CUSHERAFT & DAIWR » UHAKE » 3% FDIGE » FIMAG FMINLFRODUL TS o MIBAGE « NYE » PALOMAR o ROBOT o ROHN
SPECIALISTS & ARFL * AniRuN » BRLUERN e BERCHER HUSTLER = HY-GAIN » [GOM « 1 W MILLER « KANTRONICS SHUAE » SIGNAL-ONE « S10NER « TEMPO & (FN.TEG & THISTAD
AFHK- TR e IR BUITTERNUT # H & W e £ 51 ) BOOK » GOLLINS HENWOGD ¢ KIMa L ARSFN ¢ £ LINAR » METZ « MFJ » MICRO-LOE FIkWh AR & YOCOM e YAESL and many motal
Prices, specifications, descriptions subject ta change without notice. Calif and Arizona residents please add safes tax.
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ANTEN

A3 J-element 10-15-20m Triband
&4 4-plement 10-15-20m Triband .
K3 10-15-20m Vertical .............
2148 S5B/214FB FM 2 Boomers
ERX-ZB 2m Rings Ranger .
AJ2]92m Boomer .. .. ..., -.
410B 10-element 432435 MHz .. .. .
424D 34-element 435437 MHz .. ...
IH4CD d-element Om . e

15-4CD 4-slemert 15m . 116.95
40-2CD 2-element 40m . . .....279.95
Other Cusheraft models available . . .. .. CALL
—— oy
TELEX hiygain
915 THIDX T-ele 10-15-20m Tnband .. .4i2.95
3935 THSDY S-ele 10-15-20m Triband ... 35595
3958 Explorer 14 10-15-20m Triband | 269.95
3013 Z-element 2-meter Beam . .....]1B.88
208 8-element 2-meter Beam . 28.85
al4 14-element 2-meter Beart. 34.716
BNBS Beam Balun . e 1680 |
V35 2-meter Verttcal ... . 37.80
V45440 MHz Vertical ......... ... 96,08
Other Hy-Gain models ava.dable ........ CALL
KT34A 4-element 10-18-20m Triband . . . 337,95
KT34XA G-element 10-15-20m Tnband .. 486,95
2MF13LBA 13-element 2 meter .. ... .. . 78,98

4323-16LB 18-glement 430 MHz. .
(5-2 Polarity Switcher

/ME-T/

”nsf Eloct-orios, Ihe.
Cl1-33 3-Plemem Triband Beam ........ 269.95
TA-33 3-element 10-15-20m Triband ... .242.95
Pro 37 T-element [0-18-20m Triband .. . .465.95
RY-4C 10-40m Vertical ...............
6-BTV 10-80m Verticaiwith30m ..., .. 126.95
88TV 10-80m Vertical ...... .. 7.
4-BTV 10-40m Verlical .. B4,
MO-1/MO-2 Mast ...... 9.
BM-] Bumper Mount, JIR.5
36-144B 2-meter Base Vertica! . 76.95
1-144 2-meter Base Vertical | L12.50
(36-440 440 MHz Base V’emcal ...8895

MOBILE RESONATORS Stimdaxd Super
10and IBmeter .. ....... 10,95 18,98
20 meters. ... oo L1450 2088
J0and 40 meters . . 1886 24,98
TEmeters.............. R 18.95 24,95

AEA ISOPOLES
(44 2-meter Antenna ... ... a2 1LBS
220220 MHz Vertical . .. . X
A0 440 Mz Verttear ... ...l 47.95

MORE ENTENNAS
AVANTIHM 181.3G 2m On-glass. . . ... 30,95
LARSEN L¥-150 8/8 Mag Mount ........ 3895 |4
MINIQUAD HQ-1 . iares ||
BUTTERNUT HFsV 10 80m Vertieal . ... 114.98 .
BUYTERNUT 2MCV5 2m . 37.50
VEOCOM §/8-wave 2m Handheld . i4.95

ANTENNAS FOR OSCAR
Cusheratt 41618 Twist ... ..............58.95
Cusheraft A14410T 1Qale ..., ... ... 4898
Cusherat A14420T 20-ele . . ..., 6935
Cusheraft AOPL Package ............. 13985
KLM 2m-14C 2m i4-ele Cirendar. ........ 9B.85
KLM 435-18C 16-ele CirePolar . ......... 65,65

Prices subject
to change
without notice
wr abjigation

13646 Jefferson Daws quhway

Woodbridge, Virgima 22191

(T03) 643-1063 o
Order Hours: M-F 1] a.m.-7 pm
Saturday 10 am.-4 p.m.

S

94
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Self-supporting towers:

HBX4040-feerwith Base. .. ............ 20160
HBX48 4B-feet with Base. . .. ..276.20
HBXE6 56-feet wnth Base. .. .., 35000
HDBX40 4-feet/higherload , . ..283.95
HDBX48 48-feet/higherjoad. . ... ... .,.344.30

Guyed foldover towers:
FE2548 49-Teat, 25C
FHA55R 58-fest, 35G
FR2568 68-feet, 235G
FR4544 44-feet, 453G
FE4554 54-feet, 456G
FI4564 64-feet, 45G

Foldovers shiped freight paid.
10% hugher west of the Rockies.

Straight Sections:

QG Smaght Section . .. ... 33.85
20AG Top Section ., .. v, 23145
850 Straight Sectien ... .47.25
25AG2, 3,4 TopSection .. ............ 50.75
G Straight Section ... .. ooveiiaienans 11610
45AG 4, 4 Top Section cee... 12018
250 Poldover Douhle Guy Kit.......... 306.00
45G Faoldover Double Guy Eit. .. ....... 324.00
HGG?SS 31-feettall |

HGB258 52-leet tall

HG54HD 54-leet/lughericad ....... ..
HG70HD 70-feet/higher lcad .
Shipped frelght paid, Order Hy Gan tower,
Hy-Gain antenna, and Hy-Grin rotor
ta receive free shipping on ail.

W3k 36-[eet tall | 549.00
WTS] 8)deet tall . 92800
LM3G4 54- Eeel."h:qhe: load 1875.400
DXE6 g6-teet/ motor/highest load ........ Call

Shipping rot included, Shipped direct
from factory ta save you money.

TOWER ACCESSORIES

FAIGYEESGuywwre ... ... .. . oean 18/t
174" EHSGuywire ......... . ..........80%0
3/8x6Tumbuckle .. .. . ..... ..... 580

1/%% 12 Tumbuckle . .o oeereton .. Crsa

[nsulators 504 ... ..... 360
1/ x 12 Base Holt 2.9
g lzPerPin.... .90
ROTORS
Alllance HDT3 ... ... .ol io 37,88
Hy-Gain CD4B11 . o 124,98
Hy-Gain Ham [V . 198,95
Hy-Gain 'I‘m]:ms:er'l‘ax 246,95
Hy-Gain Heavy-duty 00 474,95
CABLE BY SAXTON
RG213 Mil Spec . . U - ) o
RG8/0 Foam 95% Shield .. ............. e/
B-wire Rotor 2 #18.6 #22 | S LT
Mini-§ 13/t

HARDLINE BY CABLEWAVE ... CALL

PACKAGES

Call for Special
Pricing on Tower/

Antenna Packages
Ask for Don

Orders & Quotes Toll Free:

800-336-4799
In Virginia: 800-572-4201

Dealer Inqutries invited

"‘\...\
b

6 Unarco-Rohn

formative to those participating, We look forthisto be a
gort of continuing task farce on ARES problems and solu-
tians for the area. NTS in dlfingis is at its best ever. thanks
to the contmuln ttor‘as of 5TM KBBX, and NMs KWS.
KIAZS Al | have had a faw folks that ! \ra baen
trying 1o gat mure invoived try the ITN and come bac
few waelks Iater and say “Hey, this traific stuft is raall
FUNl"lee atry, Prou may find yoursalf booked as wall
PIC Wi ED is gti Icuklnq tor contacts in each ot the
lllincis clubs. It your club has someone that usually takes
sare ot local media contacts, have them get with WDSEED
far a PIA appointmeant so that we have & Better coordinated
attart throughcut the statg. From time to time | get lat-
ters from clubs and or individuals wa.nﬂn to know wh
| never saw anything about this grou at in the col-
umn, The answer is usyalty that if 1 on‘t have the news
I can't inciude it. Don t hesitate !o sand a note along with
aur momh {Jrep u have an tam of qeneral In ar&s&

raf fle: K WaJ
ANXG 141, WIH v 9 waH 07 98, KASFEZ
qs‘ KeBvE 59, Koazs :‘& 1359 71, kaQ

) q EYi
ng cmo Kzol' 9, WOLNO B, WAGHUM
d wng.JLs awmwsn 2, KBOUX 21

KA

TlmelUTCrDallg ANl QTG Sass,
3913 1330721202300 1176 203 2174 93
QIN 5686 5430:’(]19&0400 gg: 331 1452 93

80
794 31
1775 15 498 3
IWN VHF Kokomo Q# 269 31
IWN vHF Ellanmsn(g
HoosiarVHF nets; GNI 8230, QTC 2»49 QTFI a1sa, bul!etins
52 for 25 nets, DIAN was active during January, CAND
raggds 6D masaages in 31 sessions, DARN 100% [N stn
WEJUJ. 9BN GNI 341, QTC 107?1nazses= {ons.
IN 100% with an NOAE .JQJ V\QJLIJ
WAIOCF WIQLW WBIUYU KQWW WQXD Slig Key‘
WDSHDV Muncie. Ap&ts CBS NODOXK Milan, KQGF
(‘astls and W9PRD West ort Ells mgoaﬁ for Wy K%ne
RN for Adams G NBCQD;
Aad Rlﬁlegr County A to vour Ils! of c[ubs Pms [
KAQD he Air Force MARS director for Indiana is
The Navy MARS director for Indiana is WHBAD,
The Army MARS:{I&%:torforlndiana ig KQVEJ, It appears
that the way the car Examiner Coordinator}
pragram |s geing some Amateur Radlo clubin indiana with
enough financial rasou reas and membership to get the
iob done nesds to ap A: v, The ARAL Executive Board ap-
ﬁrovad Hoosiarland Amateur Moblis g‘}/s:ams, 1nc rea
9LSB and Indianapclls RA (pres. W
fitiatlon. Congrats to both clubs K9AJC and WQZIE w o
both receiva call sign belt buckles and citations from
Preg. WIEY for long sdrvice to the Michigan ARG of Sowuth
Bend. Congrats ta the Blue River Valley ARS qf Shelby
Go. on their becoming a Spacial Service Club, A speglal
thanks to KBCDB and KOSEW. Congrats to the Henry o,
ARC for its re-sctivation as an ARRL afflilated club
KASEIV was the winner of the 1983 McCutchan Award
ﬁlven by tha Tr-5tate ARS, Presented first by VPZKC ta
Is triend and Eimer John E. McGuichen. Tratfic: QJUJ
, QYY 124, NOE! 113, WASQ
?6, KQWWJ &9, WQCNE 53, BIMH 67, N9AET 51 NQHZ
48, WIUMH 4'5. WAPRD 43, WaUHQ 41, Waolw 34
F\AQFFO 25, WRJZV 27, WIPMT 20, WSRTH 20, WEIAW!
cx 16, ABGA 16, KKON 14, KAILAL 12, KIOUP 11,
o cas NgDOHX 8, Warac g WHSOY? 5 WoBQ 3
WOOHE 7. WBOLE'T, WABDKK 8. RaBIY & WEIOH &
WIXD 4, WEeAJY 3, whorXi 3, WagbP 3, waUpt 3, KweG
3, KISHEW T,
Ray A,

WISCONSIN: :
WOOAK. STM: KBfJT BWN 3024 12007 QNI 1343, OTG
1430 Dslm.

WBOESM. W
WNN 2

=7
Zog
m
::
%
g
=
=
o
fr

531 5, 0 .
24) NWTN .34/,94 o307 o] 432, m‘c 47
NOBDL, WCWTN .31/,81 00302 QNI 460, QTC 29 NOAUG,
KASQBP worked K9ZZ on CW, é{u ra bnck on the
alr ) QOnalagka ARG officers 19 NQ KAQFOZ,

s NOCDT, secyitraas. Waukesha swapfest was well at-
wnded Dot forget to mark your calandars Sent, 15 for
WNA icnlc at North Wood Coung/ Park, %nud aclllties,
camping, etc, Sorry to report WNSKHL & WBSSZO as
Silent Keys, £au Claire hamtest Saturday July 14; mark
your calendars, datails later. WAS0Q was in hospltal ang
was missgd by the nets. KAIHPQ i now Naw of-
ficers forOAR KDYRC, pras.. NOAKG vg

iraas, BPL to KA d A K SEIL

NBCGRD, se%
W
FLARG officars KEOGO

as B.band
U, v p.: WBIHRO, 3
CSXF, BOD, Trafflc

D 163
Kcm WEICL

WaaICH 9%5K9U]I% K

B4 WBI
wés.lsw a8, Nsab L
, WOFDY 38 Naaeeaé KQBED29 TY
22, Krav 22, WdtHW 20 WEBRGE?[‘J
QDCF 18 mesHk 13, KY9B 10, (Decy

DAKOTA RIVISION
MINMESOTA: 5M, Helen Haynes, WBEHMOX — SEC:
KAPARS, STM KBﬂCI Halle againl First of all, congrats
to NBGAD WEPHD & W2PN. Théy are among ihe contacts
made with WSLFL during the space Right. KCAT has con.
tirmed his Intentians to seek the Section Manager post
in the coming electlon, which will be [ate this summer.
Hobody else has announced thelr candidacy up to this
{ime. WAOPPY is the naw pras of the Brainard Araa ARG,
all sign chan l%Y e: NBEYH now NEED, Ug&r‘ﬁde Genaral to
Advanced Now Novices: KAQ
Nat news: The MSSN has changed its fima from 7 B
to & P.M. loeal fime, | hopa this change will increase ac-
tlvity on the net, as well as reduce the QJRM problem.
Novices are espaclally sncouraged to check In and learn
the art of CW operation. KCAUJS was forcad ta reslgn as
mgr of MSPNIE owmg 1o his wark schedula, The new net
myr is WDPBGS, who Is & ragular NG5 on the net and is
wall quallfued He will do a fihe job. For 8ome tima now,

K8
104,
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Recsive Range
Only {MHz
P2avD 2830
F50VD B0-54
PEOVDG BO-54
P144VD 144-148
P44V DA 144-148
F144YDG 144-148
VD 200
P220VDA 220-225
P22vDG 720-225
P432VD 420-450
P432VDA 420-450
PAZVDG 420-450
Inlina (rf switchad)
P2BYD 28-30
SP50VD 50-54
SPSOVDG 50-54
SP144vD jd4-149
SP144VDA 144.148
SP144VDG 144-148
SP220vD 220-22
SPZ20VDA 220225
SP220VD 20-225
SPAT2VD 420-450
SPA3YDA 420-R50
SP43VDG 420450

az
@m

AAAARAANAANANA
£ i sk & h oek (ke k g
inuminkeb D innials

AAAAL

Porrt Qs ey

[+ 08
guibghby

AAAA

Comp. Davice

{dBm) Type Price
1] DGFEY $29.05%
DGFET $29.95
+12 GaAsFET £79.95
DGFET $29.95
0 DGFET 53795
+12 GaAsFET 379.95
¢ DGFET 329.95
DGFET $37.95
+12 GaAsFET $r9.95
- 20 Bipolar 332.94
- 20 Bipolar $49.95
+i2 G $72.95

0 DGFET 350
1] DGFET $59.95
+12 GaAskFET $100.95

0 GF $59,

] DGFET $67.
+12 GaAsFET $i09.95
Q DGFET $59.95
1] DGFET $487.85
+12 GaAsFET £108.95
~20  Blpolar $42.95
~ %0 Bipalar $70.95
+12 QaasFET 510895

Evary preamplifier is pracislon allgned on ARR’s Hewlett Packard HPBI70A/HP348A atats-of-the-art nolss figure

meter. RX only prea
with transceivers) an

Box 1242 « Burlington, CT 06013 « 203 582-9409 . Eﬁ"j

g

Resecarch

tter powaer.

liflars are for recalve nprllcntlnns anly. Inline preempliliers are f switched (for use
handie 25 watts transm:
and powar amplifier for high power applications. Gther amateur, commercial

Advanced
Receciver

unt infine Freamplll[on betwesn transcelver

and speciel preamplifiars avaitable
In the 11000 MHz rangs. Fleass include 32 ahlénplly In
U.S. and Canads. Connectlcut resldents add I-¥1%
sales tax, C.0.D. orders add $2. Alr mali to foreign coun-
tes add 10%. Order your ARR Bxi only or inline
preamplifier today and start hearing like never before!

iron Powder and Ferrite

TOROIDAL CORES

Shielding Beads, Shielded Coil Forms

Ferrite Rods; Pot Cores, Baluns, Eic. -

Small Orders Welcome
Free ‘Tech-Daia’ Flyer

AM I‘Dﬁ!}lm Since 1963 -

12033 Otsego Street, North Hollywood, Calif. 91607

In Germany  Fiekiranikiaden, Wiheim — M
In.Japan: Toyomura Electronics Company,

ellies Str. 88. 4930 Detmald 18. West Germany
Lid.. 7-9. 2-Chome Sota-Kanda, Chiyoda-Ku. Tokyo, Japan
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MSPN/E hag been preceded by a 15- to 30-minute “gab
segsion,” so o speak. A chanq_le is taking place,
spearheaded br a7, to make these sassions both
educatienal and intormative. WANLMK and WADLUT are
reading bulletins, and KY9X i passing along satellite in-
fo dunn? these sesaions. Later, 4 aerias of fraffic hand!
ing seminars, GW nat procedures and sessions on radia
theory wilt be held during these “pra-nets.” If anyens alse
has any su %:astlons for this, or wnuld like to help, [ef
KCoT, WDPHGS or mysalf (Kbaqg know, Hamfest Info:
KAQAJF infarms ma that the Bemidfi Hamfest will be Sat.,
Aprll 28th at the Middle School. L.ook for detalls in_the
Hamfest Calendar of Q8T or listan te MSPN, The St, Paul
ARG newsletter latorms me that WBOYC is a Sllent Kay.
Qur syimpathies to his tamily and frisnds. Finally, my
thanks to KAIUH who loaned e his typewriter 50 | tould
type up this manth's news, My typewnter has bean over-

w%rkad and is recovering in & regalr shop. Nat Mgn:
MSHNM WEEHT MSNI2 KABEPY; MESN WBEVIXLL MSENIN
KABJUX; MSPNE WDEBGS: MNAMWXNT WDBBAC:

PICONET WoHZL
Neg!

H Fieg. Time OGNl QTG Sass.
MSN/1 36 GI0P e 120 51
MSN/2 65 1000 P 266 50 31

SSN 3710 BODP 98 24 28
MSPNIN & @05 F 701 104 A

SPNIE 530 P 1306 237 31
MNAMWXNT 3528 &35 P 597 528 31

CON 3 nainé 2833 104 7
raffic: KBEMB 430, WAGTEC 383, KT8l 371, WOHZL 221,
ARIUYX 192, WREHS 172, KDBCI 145, KABCIR 142, NOCLS
140, KAGARP 120, KARERY 118, WDRHDD 114, WDAGGM
6, Wo 68, KOGHE 81, KTOR 55, WODM 53, N&IP 49,
NEEXP 38, KC WBPUKI 34 WDEBGS 54, KZPH 33

NORTH DAKOTA: SM, Ron Boche, KEALL — Condolences
to the famlly of WELYKA, as he i rg ortad fo be a Silant
kay. Thaodora Foosavalt ARC new officers are: WOPDAJ,
prer; WDREMY, v.p.; WDBDAW, secy/treas. New Novice
classes this winter are MARA in Minot, Ramsey Co, ARC
and Trinity Jr. High ARG in Dicklnsnn.frlnitv Jr. High new
club with’ 29 mambers. KNBA preduced a nics video on
the W5SLFL space program. It was shown at PPTV stale
wide. NOBXQ is putting on a fing propagation ¢olumn In
tha Grand Forks Fesdiine. Glubs: send your Ham pf the
Year nominations for the Stateside candidate of your
chotce to VE4XN by Jully 1. WASGIEIN and KQRG wiil all
accompany the Olgémpic orch providing communications.
Goose River Nat 97 QNI, 2 QTC. Traffic: WBCDO 54.
SOUTH DAKOTA: SM. Fradric Ste;%han KESOQ — SEC:
WEYMB. SGL: NBD. Bi: NECES. 5TM: WBKJZ, TC: KEAS.
AGC; WBBEWA, OO/RFI: KCROO, We all lock forward to
hearing WEKJZ hack again on the tamillar frequencies.
ARRL BM from Brittpn, NBCFS, degerves our thanks for
such fina handling of the oificial bulletins, The OBSS sant
the bulletins 2 gfand total of 56 times. Lakota Bivislon
Convantion 1585 will be in Rap|d Gity near the peauiitul
Black Hills of South Dakota dunn%tha first weak of July.
Sponsors will be the Black Hills ARG, Make your plans
now. We need more Emergencg Coordinators. Contact
5EC WOYMB. NTS TEN and DTEN [iaigon stations wers
WHPKWX WEBBSUM WBALTY KCBAF KL, PSHR:
NECFS KCaQO NOEEH. Traffic; NGCFS 56, KUAAF 40
KCBOD 29, WHRKWX 23, WBBLTv 17, NBEEH 12 WeyME
10, NBDD 9, WAORZD B, KASKYG 6, WBRYDG 2, WBESUM
1, {0ac) KCRAE 416, Informal and rmiscellansaus
messagas: KCOAF 148, W7UDB 26, WaYMU 25, WBOYDG
24 WARCIP 23, WASBZD 20, NBPD 9, KC200 8, WBISUM
2, WBeLTv 1.
DELTA DIVISION
ABRKANSAS: SM, Joal Harrison, WBBIGF — §TM: AESL.
SEC: NSBPU. AGC: ADSM, TG: W5FD, 5GL: W5LEL The
Naorthwast Arkansas Hamiest at Rogers will be hald May
12, Grand prize will ba a Kenwood 0 and PS. Con-
tact Hn{ Milliran, AFSW, tor details. 8ig thanks to KSBIL
for all the assistance he has given ma the ?ast tow
months. Activity on the bands has beer wxcellent his past
manth. Our s&ction trattic handlers did an excellent job
during the past holiday seasun by handlinﬁnover 2000
P. .39953|§E-21§
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LOUISIANA: 5M, John Meyer, NSJM — SEC: WA4AMUW,
BI0: KOSR. AGC: K5BPG. SGL; KDSSL. This month | am
pieased to “welcoma aboard” your new SM, KBKR.
‘Wondy" |s retired Navy Captain and has beer an since
1040, With 300+ countries pius contest activities, ha
shotlld be sasy to catch on any band. | hopa that sach ot
you will drop him aline onitems of interest for this column
as they occur, The succass of a BM is dependent on the
section working together as a team. | have heen fortunate
to hava had halp from manﬁ good people, and [ thank you
all for the opportunity to have served you, A Leage ap:
gointment is a rewarding experlence; cantact KSRA on
ow to apply. Thibodaux ARG's 1984 Officers are: KGBPL,
wexv‘ PRI, w.p; KSCRF, tregs; KDAKS, secy,
BSCWI, activities, Ditta for ‘the JARC with KASGS]
prexy: NEGEK, v.p.: KBV, 3y KB5GC), treas.; KEEF,
rusies: WBSANM NESO KASMSD AGEI board. A station
at the World's Fair is q‘attlng neat,

Net Frag. &Hz  Time r

LTN 391 &30 P.M. Dy NSANH
LAN JB15 310 PM. Dy BFY
LBN 3703 7:30 P.M. Dy WASANVY
LEN 4810 EPM M KASPFB
GOTN  148.01/61 &45 P.M. M GNOARC

-F
Trattic: KABHDT 81, W5S5TVW 78, W5GHP 78. KSTL 65,
WBSNCM 28, WBSLBR 23,

MISSISSIPPI: SM, Tom Hammack, WAWLF — Our deepast
sympathy to WﬁCH. our Division Director, on the tragic
Ioss of his son in a traffic accident. MSN activity is up
this maonth, Thanks to all who ara hatping, Missnssuﬁgl was
100% again in DRNS, RNS and CAN. Great work NSAMK
EBSW KT54 WaLEGE WHASXH WEHEW WEBSGNR NBDDY
and KESEC. Whom did | miss? Congrats to NSAXY who
?f etiga 72, recalged hig QE)dra Clags license on 2-6.84.

o B85S,

2 N[ G Freg. Time ¢loc)
MMN 31 4 18 39 530
MSN 22 15 22 3733 1900 M-F

31 127 38  J665 1845
BACES-ARES 4 gn 1 59475
Trafflc: NSAMK 376, KSOAF 170, KT5Z 77, W5LSG 29,
WBWZ 26,

TENNESSEE: SM, John G. Brown, NO4GQ — ACEG:
WALGLS. ODIRFL; WBFZW. PIO: WAV, SEG: WadGTG,
SGL: WAAGEZZ, STM: NG4J. TCC: W4HHK. By this time
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BUTTE[RNUT.
ELECTRONICS

Mocig) 20

s
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Model HF8V-Completely
automatic bandswitching
80 through 10 plus 30

meters. Outperforms all
4- and 5-band “trap”
verticals of comparable

size. Thousands in use
worldwide since Decem-
ber ‘81! 160 meter optlon
available now; retrofit kits
for remaining WARC bands
coming soon. Height: 26
ft/7.8 meters; guying not
required in most instal-
lations.

Model 2MCV “Trombone” ™
~omnidirectional collinear
gain vertical for 2 meters
having the same gain as
“doubia-5/8 A ” types, but
the patented “trombone”
phasing section aliows the
radiator to remain unhroken
by insulators for maximum
strength in high winds. No
coils “plumber’s delight”
construction and adjustable
gamma match for complete
D.C. grounding and lowest
possible SWR. Helght: 9.8
ft/2.98 meters.

Model 2MCV-5

e “Super-Trombone” ™
wEWt — Same advanced

leﬁ*{ features as the

basic ZMCV but a
fuil wavelength taller with
additional “Trombong"™
phasing section for add-
itional gain. Height: 15.75
ft/4.8 meters.

Al BUTTERNUT ANTEN-
NAS use stainless steel
hardware and are guaran-
teed for a full year. For
further information an
these and other BUTTER-
NUT products write for our
FREE CATALOG!

BUTTERNUT ELECTRONICS

405 EAST MARKET ST..

LOCKHART, TX 78644

%

SELL — TRADE

B
«  ALL BRANDS NEW & USED

DRAKE KENWOCD COLLINS

ICOM YAESU HEATHKIT

SEND $2.00 FOR CATALOG & WHOLESALE LIST
T ASSOCIATED RADIO !

8012 Conser - Box 4327

visa®

Overland Park, KS 66204 » (913) 381-5200

SAVE

the 1984 hamtest seasen is well underway. Your Section
Mana%er and the Tenesses staff would like to hava firm
dates for all the avents of the section so that wa might
make pians 1c come and vislt during these actlvities and
hear what you hava to say about the managemant of E)our
saction affairs, So bae sira to drop a fine or send NDAG
a message and Jet him know. That Includes swap fests
plcnics and the like, We would like to make them all if
?usalble, Had 2 problem IastJear in that there was ac-
lvity in both the Kingsport and Memphis areas the sama
day and that was a big streich to say the least, By tho way,
it any of you are In the Savannah area, you might drop b
the homa of OTH of WA4HGN and sea his blg 28-fnot disl
antanna. He holds frequent Q5Cis and 11:.13! conducts tesls,
ate on 2 metar {S&H‘!; 220, 432, and 1296 MHz. They ara
not all on the mdls , but it is used In the EME work and
BWL testin%. at would some of the anti-antenna peo-
pla think of that strugture? Section traffic activity 18 about
gear. LF sgssions 91, (GN , 01; CW nets sessions
, QNI 131, QTG 25; VHE sessions 64, QNI 1911, QTG 644,
TSN Honor Roll NG4J WVAE WADDK KOiM| and KASBSE.
Wish you gals and fellows would suggest that the new
hams get on the slow net and get som# real fine training.
t am talking about fun-tyPa training, not tha stiif boring
stuff. Good show on traftic, bul | am sure that there ara
many stationg with much activity. Send in a ieport so we
can include the work. Tratie: NG4J 290, WOFZW 158
WAWSH 111, WADDK 104, KAWWG 60, KASBSEG 58, WVAE
44, WDAGYT 33 KE4LS 20. WaMRD 23 WB4YPO 22,
HAWOP 21, WDASIG 21, WABFP 18, W42JY 15, NN45 14,
W4PMP 11, W4PSN 8. WATYV &, WM4\-\"_& NM4W 3
KA4UVR 2. (Dec.) WAWXH 207. (Nov) WawXH 182

GREAT LAKES DIVISION
KENTUGICY: M, Ann Jackson, KAIGEY — SEC: WALIAY,
5TM: KA4ECM. BM:

;KA QQAFI: NAGD. WA4AGH. PIC:
KATAJ. ACTT W4GY,
MKPN 3959 13307 KA4SAA 1208 (10
KTHN 39589 0000Z KA4SKY 1241 104
KNTN arzr 000 Kpddz 382 B0
KYN 3800 01002 WD4lYl 198  #8
$5N 330 K7 143

3600 0 THQ) g2

KYPON-T8,5; BARES-108,10; CARN-104,15; NKARC-83,1:
TSIMN-564,52; WIEN-37.5. ARES 3-29, 1; 4626 561,3:
7.38,1; 11-77, 10, Congrafs to KA4GFU and K4TAl who
ware marriad Feb. 8. KA4GFLU'S new address Is 2917
Adams, Pacducah 42001, Kentuckiana ARG of Loulsvila:

3 MR v.p.; WDACPQ, secy.; WBIRLA,
4L5Q KASORP, axac. hoard. Owsensboro ARG:
KAdYBL pras.; WD4IYH, v.p.; NW4A, aecy.; N4IVQ, traas.
O'boro Bar-B-0 Festival a%efial event stafion May 18-18.
Listen for K4HY, 40M; SE for certlticate. Traffic:
RA4SAA 184, WAAITE 181, WO4IY] B8, WD4R
KB40Z 61, kadBCM 58, WD4E
KAJGFL 37, WA4EBN

0G 9, WASAGH B, WAPKX 6, KAJGRZ 5, Waw(v 5.
MICHIGAN: SM, Jamas R. Seel% WHIMTD — ASM:
WABDHB, SEC: 'WASEFK. STM: WHERHU, ACC: KasE.
PIO: KGBK. SGL: NSCNY, TC: WBEBGY., BM; KZ8V.
Net Freg. Time/Day GN1 - TEG  3ess.

. 1800 Dy** {188 z2% 43
1100 Dy** 648 I3 3
MITN* 5852 1900 Dy 730 193 3&

UPN* 2822 1700 Dy 20 T
GLETN 3932 2100 Dv 583 a3 28
MNN* 9722 170Dy 257 &8 57
WSSBN  3ods 1500 Dy 783 3 M
TASYL 3902 1900 é i 1
YHF 1D reports G45 32

"NTS nats. Timag loc

[y
. 1, WDBEIB I8
MITN manager. Many thanks to KBKQJ for 16 months of
axgetlent Ieadarshl%vln that post. The naw asst. ml&r. Is
KBUPE. New ORS: WBSSIW, New EC: WHEMFG nR;
HWew club officars — Ghelsea RGL: KASFPM, dir; V|
aecyitreas.; KABEKQ), act. mgr, Monroa Go. BGA: KDEKA,
ras.; ,v.p., KDESW, secantraas.; CH KABME
Tustess, The dates for the ARRL State Convention gvhk:h
missed last _month’s column) ars June 29 A 30, at
Schopicraft College in Livonia. See you there? The U.P.
Hamtest thisgear will he hosted by the Gopper Coyntry
ARA, July 28 on the campus of Michigan Tech In
Houghton, For those who might have m(ssed'it elsewhara,
as of March 1 the Datroit office of tha FC(G has a new ad-
dress; 24847 Hathaway, Farmington Hills 48018, The
phone numbers remain the samne, Club newslatter
aditars/mailars please note: Check my nama and addresas
an p@: 8 of this magazine. | am not Wililam, or Daonald,
It's Clintan Ad,, not Cliften. [t's 6 rinngun. not Jackson,
Etr. | love getfing the bullsting. | might get aven mors
and/or morg on tima, were th%%all praperly addrassed]
The following clubs DO have SSC applications in process,
any rumors 1o the contrary notwithsianding: AuSabie
valley and MCHC. Two more “golden unes' have ap-
eared. Gongrats to WEZMN and WAZMQ for 50 years cane
inuously licensed, Traffic: WBLIHE 335, KASCPS 273,
WaLE 1%7, WBAMTD 111, WDSLRT 108, WPDSRHU 99,
K8 ABDHR U0, KEGXV B2, NBBNG 75, WBEWKG
58 KASNCR 57, WDSEIB 56 KHOCP 54, WACUP 51
B 1, KAZ.JU 4B, KaKQJ 45, WDEOUG
44, AFBY 38 WISCV 34, WEBYDZ 43, KEUPE S’é‘s WeIxH
wgvzmbwav:z 18, KDBFF
X WHURM 10, WBSYWA
, N8CQA 5, NSEBN 4, WETBP 3, KBSTE 3,

QHIQ: M, Allan L. Seversan, ABSP — SEC: KBAN. STM:
KAOZ, ACG: KBUS, PIO & S¢IL: NECVK, TCC: KBEMU.

i
1)
Cadaas®
~

3

=)

5

i

Nat QNI QTG Sass. Time gocal Fraq,
N 368 168 62 4511000 PM, 587
8NE 411 100 N 510 .M. 3877
BSSN 384 153 59 945 AMJTIS PM. 5927
8NN 130 21 2 &3 PM. 3708
SN p5f 89 31 BAQPM. 3877
OS5BN 2554 589 93 ‘ig:gg #m 4115 & 19125
OSSN 127 48 B S4S AM, 3577
OBMN 330 18 A oD RM. 50.180
Congrats 1o one of this section's real stalwarts — trafiic,
%

33
O @

club suppart, etc. WAPM ampproaching his 50th
yaar of League membeorship. News from thig month’s
hewslettars. Tha lirst item is a downer: WA3ZBU is rasign-
ing as editgr of the Carascope, diluting my future reading
pleasure. Since good ¢lubs have no problem finding
capable parsens, Fll bat bar raplacement will alse produce
an interesting newsletter. And thank you, Donnal The



Ham MasterTapes brings the best
possible personalized Ham Radio
license preparation right into your own
iiving room. If you, a friend or family
member wants the best help available to
get past the FCC test hurdle, it’s
available now in Beta or VHS home
video format.

Larry Horne, N2NY brings his 33
years of Ham Radio teaching experience
right to your home. Each of the 26 video
lessons has close-up details of com-
ponents and systemns along with superb
grephic drawings. Each lesson has
important points superimposed over the
action and reviewed at the end of each
section. This makes note-taking a snap!
Miss something? Didn’t get it the first
time? Just back up the tape and run it
again or freeze-frame it for detailed
close-up study!

Larry’s classroom is a real ham shack.
Lee, a 13-year-old boy, and Virginia are
led through the learning process. The
questions that they ask are the ones
Larry knows you would ask if you were
there in person. You soon feel like you're
part of an ideal small class.

The topics covered will not only get
you through the Novice test— General
class theory is covered also. By the time
you get your Novice license, you will be
able to upgrade to General or
Technician!

Larry’s technique of involving the
viewer with the demonstrations makes

the most difficult topics easy to un-
derstand. Understanding—not mere
memorization-—is what makes Ham
MasterTapes so effective. When you
study the 700 possible FCC questions,
the answers will be obvious.

Larry doesn’t stop with just test-
passing. All the proper techniques of
operating practices and courtesy are
demonstrated. The instruction manual
for that new rigwon’t be a mystery! Larry
becomes your own personal instructor
to help you on that first set-up and
contact!

The Ham MasterTapes series is
produced in one of New York City’s top
commercial studios. Not only is the
production crew made up of real
professionals but many of them are also
licensed amateurs. Everybody puts in
obvious extra effort to make the
production a classic.

The 6-hour course is available on three
2-hour Beta Il or VHS-SP cartridges for
$199.95,for individual ,home or nonprofit
Ham Club use, (High schools or colleges
must order our Scholastic licensed
version, $499.95 for Beta or VHS and
$750 for 3/4” U-matic.)

To order, call or write Larry Horne,
N2NY at Ham MasterTapes, 136 East
31st Street, New York NY 10016. Phone
212-685-7844 or 673-0680. MasterCard
and Visa accepted. New York state
residents add appropriate sales tax.

136 Bast 3lst Btreet
New York, New York 10016
12121 685-7844 « 673-0680

SOME OF THE
TOPICS

COVERED INCLUDE:

AMPLLPIDE MODULATIDN
ALY STDEBAND

SINGLE SIDFEBAND
FREQUENCY MODULATION
THASE MODULATION
FLDEBANDS

HANDHIDTH LIMITS
FNVELOPE

PEVIATION
SVERMODULATION

SCATTER

i REQUENCY TRANSLATION
ANTENNAS AND ¥HEOLINES
TAGT ANTENNAS

QUAD ANTENNAS
POLARIZATTION

FEERPOINT IMPEDANCE
HAYLF-WAVE DIPOLE
FIARTER=-HWAVE VERTICAL
PADIATION PATTERNS
DIRECTIVITY

MATOR LOBES
THARACTERTSTIC IMPEDANCE
STANDING WAVES
ATTENUATION
ANTENNA~-FEEDING MISMATCH
ETATION ID

CALL SLGNS

f.0GGING REQUIREMENTS
POWER 1. IMITATION
CONTROE. 0P REQUIREMENTS
E=f=T HEPOHTING SYSTEM
TELEGRAPHY SPRED
LERO-BEATING SIGNAL
TRANSMTTTER '[UNE-{1®
TELEGRAPHY ARBREVIATIONS
RADIO WAVE PHOPAGATION
SHY WAVE AND ~KiP
EULUND WAVE

HARMOMYC INTERFERENCE
SR READINGS

SIONALS AND EMISSIONS

CLICKS=UHIRPS
Il uy;-klﬁiaug-bu HIM
BIRIOUS EMISSIONS

..ppnp.’{‘rm* CUURTESY

ATLES AND REGULATLONS
GPERATING PROCEDURES
¥ADI0 WAVE PROPAGATTON
AMBTEIR RADIO PRAUICR
ELECTELCAL PRINCIPLES
CTHCULT COMPONENTS
CRACTTOAL CIRCUITS
LIGNALS ANTY EMISSIONS

L0 WAVE PROPAGATION
ERGENCY COMMIIN fOATTONS
inANSM)’.ﬁm FIWER LIMITS
NN=71D REQUIREMENTS
THTRD-PARTY FARTICIPATION
FREQUENTY RANDS
SELECTION ¥ FREQUENCIES
f2.ti. MODELR

FROHTRITED PRACTICES

2401 TELEPHONY

RADIO TELEPRINTING

"U-‘P e

¥ox TRANSMITTER 'ONTROTL
SRFAK-IN TELEGRAPHY
ANTENNA, DORIENTATION
CHTERNAT CONAL: wumMUNTOATTON
EMEHGENEY-PREP DRTLLS
FANOSHHERTC LAYERS D-E-F
MAXTMUM [ISEARLE FHEDIENCY
JOROSPRERLIC PP ISTURBANCES
HUNBPOTE

HCATTER. MRTTHG

L NE—OF =R i GHT

IHOPOSPHERLC HENDING
TAVETY PRECAUTIONS
TRANSMITTER PERFORMANCE
THG=TOHE {RST
HEUTRAILAING AMPT.IF LERS

“OWER MEASUREMENT
TEST EQUIPMENT

G50 ILLOSCUPES

MITLT IMETFRS

i TGNAL xNERATURS
HIGNAL TRACERS

AUDTA RECTIFICATION
REFLECTOMNRTERS - Swi
HPRRCH PROCESSURS
MUENNA-TUNING UNITS
S=METERS

WATTMETERS

IMPEDRNCE

HFSFSTANCE

XEACTTANCE,

[NDUCTANCE

CAPACTTANCE

INPEUANCE MATCHING
UHM'S AW

AMFS AND VGLTS DIVIDERS
FOWER CALCULATIONS
CERIER AND PARALLEL

E T TRRS



THE STANDARD OF EXCELLENCE
EXL-5000 GOMMUNICATIONS TERMINAL
® RTTY @ ASCIl e DUAL AMTOR* e CWW ©

*DUAL AMTOR - COMMERCIAL QUALITY: THE EXL-5000
INCORPORATES TWO COMPLETELY SEPARATE MODEMS
TO FULLY SUPPORT THE AMATEUR AMTOR CODES AND
ALL OF THE CCIR RECOMMENDATIONS 476-2 FOR
COMMERCIAL REQUIREMENTS.

1 YEAR LIMITED
WARRANTY

EVERYTHING BUILT-IN
NOTHING ELSE TO BUY

Lode Morse IGW: contains Kana). Baudaot (RTTY). ASCIH {(RTTY), JIS (RTTY). Display Cutput & high resolunhon, delayed persiatante graen monlior —

ARLQ/FEC (AMTORY provides shierp clear image with no jiggle or iitter evan
Charatlers  Alphabet, Figures, Symbols, Special Gharaclers, Kana undar jluorescunt lightng, Also has a pwvsion for
Spead Morae Aacelving: 5100 Words/Minute (AUTOTRACK) eamposite video signal output,
Transmitting: 5100 Words/Minute weight 1:3-1:8) Intarface for printer Crntronics Compatible Parallel Interface
HITY (Baudot, ASCII, JIS) 12-30¢ HBaug Number of Charactars  Screen FormatyPage: 40 characters x 16 lines
TTL (Baudot, ASCH, JIST  12-600 Haud - Displayed % & Pages
ARCHFES 100 Baud Battery Back-lp 1% charactars x T channels, 24 characters x & channels
Input AF Input Impedance: W and BTTY 500 phms - Mensary
TTL Laval Input; Gommon to GW, KTTY, ASCH Buffar Mamory 180 characters
Time Clock  Displays month, date, hour and minute on the screen. Powar Supply AG 100-120V/220-240V BO/B0HZ + DC 13.8V, 24
Laplar Light grey with dark gray tim —~ matches most current Dimansions SESWI % 121(H) x 3511me: Tarmital Unit
transceivers
EXGLUSIVE DISTRIBUTOR: DEALER INQUIRIES INVITED FOR YOUR NEAREST DEALER OR TO ORDER:
AMATEUR-WHOLESALE ELECTRONICS TOLL FREE . . . 800-327-3102
8817 B.W, 129th Terrace, Miami, Florida 33176 Telephone (305) 233-3631 Telex: 80-33566
MANUFACTURER

TONO CORPORATION
@98 Motosola Machi, Maebashl-Shi, 371, Japan

100 usH



The best combination of gain,
bandwidth and low angle radiation
for simplex or repeater operation.

Quick easy assembly and installation

Mouni anywhere with compact dimensions and neat
appearance

Proven performance and durability in all environments
Complete FM band coverage
One year warranty

Cushcraft antennas created the FM antenna revolution by
making the best performance and value available to every
ham. We cantinue to set the pace with a broad line of
antennas jor every FM application. Tune across the bang
and you will find the overwhelming majority ot hams using
one, two, or more Cusheraft antennas. The reason is very
simply that they are the best. Now is the time for vou to
enjoy the value of a Cushcraft antenna. See your nearby
dealer today.

RINGO RANGER ||
ARX-2B  134-164 MHz
ARX-220H 220225 MHz
ARX-450B  435-450 MHz
RINGO RANGER
ARX-2 134-164 MHz
YAGIS
RINGO A147-4 1455148 MHz 4 Element
ARG 50-54 MHz A147-11 1455-148MHz 11 Element
AR-2 135175 MHz A147.22 1455148 MHz 22 Element
AR-10 28287 MHz 214-FB  1455-148 MHz 14 Element
AR-ZZ0 200225 MHz AZ20-7 220-225 MHz 7 Elernent
AR-450  440-460 MHz A449-6 440-450 MHz & Elerent
A449-11  440-450 MHz 11 Element
MOBILE ANTENNAS
M3-147 144-148 MHz  Magnetic Mount CROSS YAGI
TS-147 144148 MMz Trunk Lip Mount FOR CWISSB and FM
MS-220  220-225 MHz  Magnetic Mouni A147-20T  144-146 MHz Horzontal
ZTS-220  220-225 MHz  Trunk Lip Mount 145.5-148 MHz Vertical
o CORPORATION
}:\
? -4 THE ANTENNA COMPANY
o v o - o 48 Perimeter Road, PO. Box 4680
el

Manchester, NH 03108
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Why own a 1st Class Radio
mth a 2nd Class Sound"

May we
suggest an
answer?

Now for the fiest time, a new ingenious eompact sound system
allows vou to hear weak signals ke never before, sort out
the rarve anes, and listen to quality like you have never heard
from veur veceiver, handie talfde
oY Scanner.

Usually, accetsoty speakers are no

more than 50 cent speakers in 50
dnﬂubouu. l'hzlxlﬁchnw

hvehmmhﬂmn]udlﬁmmmtlﬂdﬂmmmw
flave less than one watt of audie, our abillty to understand
becomes very difficult,

The new 55-2 Heil sound systerm contains two fAve watt ampliflers, a 3.5" woofer with a half
pound magnet, and a 15" tweeter with a 12 DB per octave passive crossover-network.

The tweeter is crossed over at 1500 HZ,, right where the response of the human ear starts to
fall off and the huge woofer fills out the mid-range and low & =p No single,
heap speaher can begin ta glve you this type of response.

The second flve watt umnllﬂer can be uudtodrlw: secaond speaker enclosure and will be vted (n & dual diversity system using the
Heil parametric equalization system which will be introduced very soon.

When most recelvers are running at a comfartable Ustening level, thelr Rttle nne half watt amplifiers are bﬂng pushed inta mrune djstorﬂon
levels. The extended response, the added efficlency and additional output power of the
55-2 will lower your noise Booy, reduce ncise and altow vou to copy signals that wers,
heretofore, Imposefble io hear.

Mobile operation with the new Heil sound system is unhelievable. The % watts of output
and the tweeter system really adds to the articulation factor making sigrnals much
easler to copy. The system malkes handie talkle receivers come aliva! An accessory
mounting bracket will allow easy under the dash mounting for the 55-2,

The 55-2 measures 3% x 5 u 34", It weighs 2 [bs, and I3 housed in & high bmpacd
silver beige cnse, Power requirements are 12 - ]3 8 volts D.C. at 400 MA, A red LE.D.
{s mounted on the front panel for power up | Hon. Al to
the ampilfier Is made through & 5 pin D.LN. Accessories fnclude & 110 volt power adapter, a mobile llgh‘lzr p!ug adaptu anda mubﬂe
maunting bracket.

This exciting innovatian |s now available by mall or throogh exchusive Heil dealers, You can own this great new additlon to your station for
only $54.95 plus $3.00 shipping aud handling. We suggest that you hurry 2s there ls probably somecne calling vou right now that your
present speaker Isn't repraducing. Discover the world of high quality audio, today.

| Hearing
Is Belteving...

Fuor fast delivery, enclose a check or money order for $54.95 plus $3.00 shipping (Continental 0.8, - $5.00 Canada, Alaska and Hawali} To:
Heil, Lid., #2 Heil Drive, Marissa, 11, 62257, Telephone 618-295-3000

MI‘CA coMmumchﬂoms CONSOLES

Hidlelan ‘if'f'F‘"ﬁr‘y’ shelf -
Puppets of all your qumnnent—

OPTIONAL ITEMS:
mez r- Bookshelf combination

e ispricved

X t‘l]blOﬂS neo panel ! storage.
Marrhmg dolly far floor amp $ - wart 1l
Shelf under desk guick acce
SeeYou AlDayton o0 o conting an system - e
‘ Break Wire duct, wire ialels, ¢

Commumcations 5817 S.W. 215t Street, D QST - Hollywood, Fiarida
Systems, Inc. - P 989-2371

Qrder of the Golden Computer for the most naws-packed
newslotter this month goes 1o WBBZDW, editor of The
Beacen, published by ma Hamllton Co. AHPSC and Com-
mitte for Amatauer Radio, Twelve pages of condansed type,
featurin columns guest editortals, natlonal news, loc
news an oftér, ganstruclive criticism. Just another
thing tho@e olies In Cincinnati do with sxcellence. Of
colrse, the usual blockbuster came in from TSRAC and
the taléntad typewriter andior computar of KBAN. (As I've
33ld bafora, wheresver does he find the {ima?) Many men-
tiens of successiul Novice classes {and here a kide to
QH-KY-IN ARS-their eatire Novice class passed bkoth
atements ot the navice tast). Interest in the Speclal Ser-
vice Glub eongept seems to be anowballing. Wa are bucky
to have one of this section's most experlencad club idea
EI rsons at the helm, K8US, as Affillated Club Coordinator,
e tarvently hopes we wi|| maimaln tha original form of
ualification and not dilute |t. Every club offlcer I've
Iscussed this with {thcse who reprasant clubs which
would guallly ard those whoss clubs may never guallfy)
coneyr, Let's keep It semethin speclali uh electlons.
NOARS! NﬁDSG pres.: Rl
WBBé.FO tre; pgades 1o Extra KENIO NG&N, Appt
KA Falrtield Co, Cun%rats alll

Locat Ne1s QTG Snas,
ALERT 3
BRTH vz 1 M
COARES o 7 kS
MASER %545 4
Meding Co. 246 42 31
HCTW 14§ 12
RARA 4 2 4
TSRAG i015 J20 38
VWCEN R 5
Trafic: woam%ga WEBQ 222, WDBKFN 204, ABSP 168,
WBQ 158, KB 147 WBEK 136, NBEES 119, K3JD] 118,
wesk i fp 100 WASGMT 98,
BAKSSD KSAN ?9 a.o.LiH &W%KBW 9, WEBMRL
87, NBEVE 59, KAS! BMVE 56, WESLBR 55,
WASSS 5, WREHHZ 48, WEBMEK 45,
GW 43, KABCGF 39, WBAS(Q 39, KBND 48, NEBX 37,
WBAYTD 38 KBVOY 33, 32, NBOGY 30, K&IE 29,
WDBHGP 28, WABHED' 25, WHAIKG 25, WBIOHV 21,
WacKM 20, KAaszu KAHICE 19, WDEOYK 18, WBUPD
Asmx 8, WABHGH 18, KaNJQ 18,

EAHMKA,QG

HUDSON DIVISION

EASTERN NEW YORK: SM, Paul 5, nga.rew wezyuk
- SEC: AKIE, STM: WB2ZMCO

WB2EAG SGL KBZHQ, NMs KLZTF wzwssw 2sz

NZBDW K22Vl KV2U OJ Nat Regom AETN QNI
.QTCS gass. 4. CDN %;g 31; EPN
QNI 202, ATC 110, Sess, 31 ES$ (‘JN! 451 ,sass
 NYBON GNi 788, QTC 48, sess. 31; NYS/E 17,
TG 258, sess, 31: NYSIL QNI 404, GG 249 sass 3t
NYSIM QNI 452, QTC 281, sess, 31; S ES Qii 41
QIC 3, sees. 5: SCN I 40,
QTG 72, sess, 31; Ulster RAGES ONI 49, QTE 2. GLUB

A 4

NEWS: AARA contribited to scholarship fund ender ARRL
Foundation under name of K7UGA and to mem. tund In
mamory of WAKFEC. They ara atartin new Nuvice class.
They also report N2EKJ 1o Extra, W2IWP n. WBIGGQK,
passed Novice, SARA ra orts Silent Kz WAzlET WECA
reports upgrades WAZB i to Tach. The

have new Movice class atarted e ara wtill In nsed o

voluntears to fill & humber of positions on ENY staff,
Please contact me if ﬁou ara Interasted. Don't forget Na-
tional Convention in NYG, Make your reservations earivt|
Remsmber W5LEL will ba banqust sceaker] St lagk l}?

0
l‘or yolunta hal‘ﬁ tor printing ENY newsletter, PSH
WBZEAG K B! W K2ZVE K2ZM W2BIW
WB2OHR WB2VUK W2PKY AKZE N2EKS KAZOPG. Traf-
fle: KCZTF 397, WB2EAG 263, K22M 239, N2EKS 181,
WB2MCO 137, W2PKY 109, W2BIW 102, "WEB2VIIK g8
K2ZV1 89 WAiJsor E 57, WABMAZ 57, WE2ZGM
WA HR 34, KAZOPG 32, NZAWI 28,
KZHNW 24, wézt—m N2BFG 12, WB28ON 10.
NEW YORK GITY — LO a ISLAND: SM, Jchn H, Smals,

K21 EC: W, . : 3
QOAF Coord,: NB2T, TC: W2JUIP. PIO: Wi

21X,
NLI CW " 3830 1900/2200 N2AKZ
NLIPN* 3928 1815 K526
NCVHF B.145/745 1930 M- KeMT
HF 715,37 2030 M-F WA2A|
BAVHF 607167 2009 M-F NZBQD
8 3590 1800 W2Wss
NYS/M 3877 1000 WH2EAG
NYS 3 190022 WB2EAG

a77

*Denotes segtion net; all jiimas are loca! ploasa try and
help out by checklnﬁ in whenever{anssibla Plan naw to
attend the ARRL Natlonal Convention ul% 22 at the
New York Statler, Or. Owen Garriott will be the guest
speaker at the banguat, See the a.dverlisaments I QST
far tlckat Infermation, NELIPN Lgh QNI for 1983 were
AHZ2M A2AR . New members of
Larkﬂeld AHC who are also %r:duataa of tha clubs fall
N ITHE KA, KAZTXY

ovice clesg ars: TYB 2ZTYA
KAZTXX KAZTXW and KAZTY( who has alreadlyup raded
to Tech, Other new moembars are WAZBIA
KA2SEH and WA2EQF, KAZRGI is now the AEC for the
town of Babylon. Radic Central ARC =aya thanks io
N2AWM N2 N2DQJ and KRHPZ for thelr help in
making 1983 “Qperation Sama at §t. Charles Hospital
msuocess W2GZA W2HAF KK2P and K2VL all contrib ted
get the new Fladlo Coantral 450 MHz re sater oln
20X upgraded from Tech to Advenced, Wantagh,

bouth Bay Kigcharbockar and LIMAFIC have ail filéd with
the ARRL for Spacial Sarvicas Club status, New members
of Grumman ARG arm KAZRGE WALDTY and WAzIXH

kerchunk" clrcuh When the repeatar has not been in use
jor more than a minute the cir¢uit requires a full uninter-
rupted 3 sec. of canjor fo have tha xmtr turn on, Suffoll
Go. RC can he found in the Yatlow Paqas under Hobbles

and Sports. The club also had W, as tha nges%apeaker

at me ..Ia‘p rne-tln Offlg;rc !Ear TARCC! EhEL na.':_j »
tre. 4 |

Traf gA ’D wé‘ K2MT 38,

KSGCE 20, KS2G 1é mec)wmc

MIDWEST DIVISION

10WA: SM, Bob McCaffrle(lE KECY —- SFO WA-WWV STM:
KARC PIO: KBRZP. BM: KAlIR. KBDAS.
SGL: KBQ not forget to send me nominations tor
“lowa ARBL Ham of the Year." New Novice calls are
KNBFIVK d ﬂHFI con rats Newoificersat HARK are

aGP WDﬂRKO Naw opificers at
CVAFIC are WBBOET KBDKW %Lg and glbg V. Et
Dodge rpir now on the CATV tower for hetter coverage,




¢ Unlimited vocabulary speech messages in your own voice
» Hundreds of tone access functions, many with time-of-day setting
o All vital parameters can be set remotely by tons access .
* Two phone fines -and dozens of input/output control lines
In 1978 we created the first micro- ¢ 4 chanrel receiver voting plus full linking capability
processor based repeater and here is its
successor the incomparable MARK 4CR.
Of course it has autodial and tail mes-
sages, after all, we invented those » Qurfamous MCS squelch, often called the bast in the business, is
features. Sure it has autopatch, reverse now even bhetter with automatic fast/slow switching
patch and built-in ID. But hold on - it
also has Message Master ™ real speech
and receiver voting. Its all new receiver
puts 7 large helical resonators up front
for extremely high dynamic range. Yes,
MARK 4CR is the next generation!

# Bus structured design for easy hardware/software expansion
¢ "'Overload proof” receiver with 7 large helical resonators

See us at Dayton—
Booths 127 and 128.

MICRO CONTROL SPECIALTIES
Z3 Elm Park, Groveland, MA 01834 (817) 372-3442

Atlanta HamFestival

and Georgia State ARRL Convention

Atlanta Civic Center

Saturday, June 16 & Sunday, June 17, 1984
— Sponsored by The Atlanta Radio Club, Inc. —

« 150 Exhibitor Booths (70,000 Sq. Ft.) ACTIVITIES INCLUDE:

» Our largest Flea Market ever Antenna Symposium

= 2000 Parking spaces on site g.‘l’.q.”YPllf_.ter Forum

* QSOtorium inside exhibition hall 10X Mosting,

* Wouff Hong Ceremony MARSelaclaggngs

EXHIBITOR BOOTH PRICES AL FORUM

Single — $150.00 Women’s/Harmonic Activities
Double — $300.00 Packet ;él;io

Triple — $400.00 Satellite Gomunications
Quad - $500.00 Beginner Forum

Homebrew Forum

For special hotel rales and reservalions, and other informalion, write to: HamFestival, P. Q. Box 77171, Aflanta, Georgfa 30357.
NO RESERVATIONS ACCEPTED BY TELEPHONE.

Admission $5.00 in advance, $6.00 at door. (Valid both days)
~ Spirited Social Gathering, Saturday evening 6-8 p.m. —

Flea Market Space: $12.50/space in advance, $15.00/space at gate (valid both days)

RESERVATIONS ACCEPTED AND ENCOURAGED
Make checks payable to: Atfanta HamFestival, P.O. Box 77171, Atlanta, GA 30357.

April 1984 103



* 10 day Trial (pay only Shipping Charges)

* 30 day Warranty

* Full Trade-in within 3 months on New Gear
* Mastercard or VISA welcome - Call Today!

AEA
MBA-RO Readier $129w
MBA-RC Readerscony  269v
AMP SUPPLY

$119f

AT-1200 BLOw tuner
CLIFFORD

XXXR 30A power supply$ 79v
COLLINS

758-1 Ham Revr. $179§
755-3 Ham Revr 269§
325-3 Transmitter 329 wf
30L-1 Lingar 495§
312B-4 Stafion confrol 189 m
KWM-2 Xcur 4394

KWM-2 Xcur/Waters re; £#49m
312B-5 PTO consple  289m
S16F-2* AG supply
*Not sald sepzrately
PM.2 AC supply 1Hdm
DAIWA
AF-306 Actve audiofilter§ 29w
RF-6BD Speech. prac 59w
(NA-1081 Auto tuner 229m
DENTRON
MT—30004 Ant tuner $229m
MLA-25008 Linear 589m
Clipperton L Linear 459¢

W-2 Waltmeter 69y

SWR-1A SWR/pwrmeter 1%m
DRAKE

26 Ham Revr $119w

R-4A Ham Revr 145§

f-4C Ham Revr 269 mv
MS-4* Speaker . 19cv

*Bold with Bevrs only
4NB Noise blanker 45m
FL-250 250 Hz titter 5m
FL-500 500 Hz filter Bm
FL-6000 6 KHz dilter 3Sm
566 6m rcv conv 59t
R-7 SW Receiver 8691
R-7A SW Receiver 1099 ¢
1-4XC Transmitter. 2691

TR-4 Xewr 229§
TR-4/NB Xcur/blanker 249c
34PNB Blanker 4w
AL-3% AL supply 59m

AC-4% AL supply

*Not sold sepatately
TR-5 Xewr 39w
TR-7 ¥gwr 599 mt
TR-7/6 KHr filter/fan 739w
TR-77300/500° H2 A m
TR-7/500 Hz/6 ®Hz 749w
TR-7/NB/fan 768w
TR-7/300 Hz/1.8/6 KHz 775m
TR7/500Hz/ 1.8/67aux 799 m
TR-7/500 Hz/1.8/6/KB 825m
TR-7/500/1.8/6/NB/fan 849 m
TR-7/300/500/6/NB/aux 849 m
TR-1/300/500/18/nb/aux. 849 e
PS-7* Power supply

*Not sold separately
F3-75 Power suppiy $%m

149 mwi

89 mwic

199 mwte

V-3 3-band Xcvr/TTP 599v
ESR-24 TVRO receiver 499m
ESR-224 TVRO receiver 299m
HAL

RVYD-1002 Video ronv $119m
REB-1 RTTY keyhoard 59m
51-5000 Demodulator 149 m
KB-2100 Keyboard 98m
NS-2000KSR Terminal 229m
D8-3000KSR Term vers# 468 m
DS-3000KSR Term vers 3 569¢
CWR-670 Rev Telereader 249 m
GWR-B70D Rev Tefereader 269 mv
HENRY
1KD-5 Linear $459 me
IRL

FSK-1000 Demod w/keyer $299 f
ICOM

1IC-F3PS AC ps only % 88¢
1C-7204A Yovr 689 mfe
1G-Y20A/FL-32 CW filter 729e
PS-15 Power supply 99fe
PS-20 20A switching ps 159f
1C-740 w/internal ps  728m
IC-740/FM/FL-A4/FL-45 769f
1C-730/EX-202 LDA 498 m
FL-30 $SB filter B
FL-83A 250 Hz CW fit 69w
AH-I Mabile ant/tuner [89m
IC-5024 Bm %5B port 149m
1C-22% Zm FM Xewr I08m
IC-254 2m FM Xeur  249e
16-202 2m SSB port 139w
IC-215/hatts 2m35B port 109 m
IC-253A 2m FM Xewr  [89c
IC-Z60A 2m Xowr 269w
1C-4514 430-440 Xcvi 569m

AG-1 UHF preamp Am
5M-5 Desk mic 25y
HM-12 Hand mic 25m
KK
FM-2030 2m FM Xevr $199c
KLM

PAIS-40BL 2m amp $ #%m
Echo 7 430 SSB Xcwr 249§
KANTRORICS

Freld Day Il Reader  $1I19m
Interface for computer 8% mwe
Harnsoft fer VIC-20 28w
Hamtext tor VIC-28} 63w
KENWOOD

18-130SE Kevr §469f1
15-130V 25w PEP Xevr 39%m
PS-20 454 ps for 130V 39mw
}FC-230 Digfreqcontral 119m
PFC-Z30 {rew close-put] 169%* all
75-1805/DFC Xcwr 499 mwf
18- 1BUS/DFC/CW filter 529 mf
YFO-180 Remote VFQ 39w
AT-2%0 Auto ant tuner 239w
T3-520 Xevr 399 mev
15-520/CW filter 429y
T3-5208 Xovr £29mic
T5-5208/CW filter 24594

~AMATEUR ELECTRONIC SUPPLY -

158308 Xevr 859 m
SM-220 Momior scope 269e
SM-220/BS-8 Scope/pan 319e
R-300 SW raceiver 169m
R-600 SW receiver 259m
R-820 Revr/2 OW fills 549m
TV-502 2m fransverter 169e
T5-700A 2m Xevr 369 mwe
TM-2014 Zm FM Xevr 238 mc
TR-7600 2m FM Xovr  129c
TR-8400 440 FM Xewr 269mw
KPS-7 6A power supply 53w
MC-60A Desh mic 58m
MF)J

496 Super Keyboard ($199m
496/cloeksloop module 229m

624 Phone pafch i5¢
7528 Dual filter 9w
940 Ant tuner 49v
943 Ant tuner 45¢c

1040 Rev presefector 59
1224 Computer interface  §9m
MACROTRONICS

TA-650 Interface/Apple $119m
GA-650 Inferface/Apple 119m
METRON (Magnus)

MA-1000B8 Mobile hnear $629 2
MICROLOG

ACT-1 Terminal $469 mw
MIDLAND

13510 2m FM Xcyr  $169m
RCA

TC-1118 9 B/Wmonitor$ 79m
REGENCY

HRT-2 2m FM HT § Bmw

ROBOT
400 S8TV conv $328m
800 Terminal M9m

SN0H/B0DCH kit Term  428c
SPECTRONICS

OFD-K Digdisp; Kenwood$ 69 f
0FD-i Dig disp; Tempo 691
SWAN/GUBIC

Astro 150 Xevr $399m
Astro 102BX Xewr 465e
Astro 102BXA Xovr 499v

Astro 103 Xewr 599m
PSU-6 AC supply 119e

PSI-6A AC supply 119 my
FP-4 Phone patch 59w

TEMPO

Tempo One Xevr $249m

AC/One AC supply 8m

220 Xeove 369w
8010 Remote VFQ 89w
B12Q Speaker 19w

5.47/16 440FMHT/TTP 189m
TEN-TEC

505 Argonaut Xewr $199m
509 Argonaut Xcwr 24m
210 1A power supply  19f
570 Century/21 Xevr 239 mf
Hid Century/21 digital 28%m
525 Argasy Kewr 349 wie
5250 Argosy il/3filt/nt 429m

225 Power supply 89 mic
Eriton 11 Xevr 299m
283 Remote VFO 119w

546C Ompi D series G 599w
255 Power supply 129w

TRAC

TE-464 Keyer/CW proc $ 69m
WILSON

YM-1000 Sat Revr $399m
71405 2m FM HT &9m

YAESU

FT-101 Xcvr $389w

F1-1818 Xcwr 399 mw
FI-101E Xevr 469mc
FT.1D1E/CW filter 499 mf

FI-101EE Xcvr 4491
FT-IHEE/CW fil 4759¢
FT-1Q1EX Xevr 429 m
FT-101EX/TW filt 4591
FI-INZ/CW filt Xcwr 499m
FI.101ZD Dig Xevr 499 wf
FT-10120 Mk |l Xevr  569v
FT-1012D/Mk [l Xcvr  569m

FV-101Z Remate VFO 39 miv
$0101 Speaker 194
SP-1018 Speaker 1%¢c
FP-301 AL supply 3%m
ERB Ext relay box 19w
FTI-¥7 Xovr 399¢
FP-700 Power supply 98
FT-5010M Xevr 629m

SP901P Spkr/patch 49m
FV-901DM Remate VFD 169 mv
YR-901/YK-901 rd/kbd 348m
fIV-90IR Xvir wr2m 249§

USED GEAR

FT-102 Xour 589e
FAS-1-4R Remoteantsw 29m
FT-107M/DMS Xevr 499¢
FT-107M/DMS/warc/ps  599f
FP-107E External ps 89c
SP-10Y Speaker 19c
F¥-107 Remote VFQ 89c
FTV-I07R Xwtr w/430 249¢
FV-707DM Dig VFO 169¢
FIV-T07 Xvir {no mod) 79w
FIV-707 w/é¢m mod 159m
FT-ONE Xove 1199y
FI-ONE/4 fifts/RAM/FM 1389 m
FRG-7000 SW Revr 269f
FRG-770D SW Rovr 329m
FRA-TT00 Active ant 29m
FRV-7700F RevVHFcony  39f
FI-6208B &m Xewr 289 mw
FT-625RD 6m Xcvr 443 mw
FT-A27RA 6m FM Xcvr 239m

FI-221R 2m Xcvr 299 mw
F1-225RD 2m Xevr 489m
fT-230R 2m FM Xevwr  1989m

$-72/E-T2L Boxscable 69m
EP-80 4.54 ps 69w
FP-17 124 ps a5f
FI-208R/78-32 2m HT 23 m
NC-TA Desk charger v

2-24-84

{1) Thus Irst was prepared from an inventory taken on the date shewn. The
letters alter the prices indicate in which store the equipment was Jocated at
that e, The quanhties vary In sume cases there are several of an tem,
uthers, only one. Due to the lead and distnibuticn time ot this publication,
samie of the items may have already been soid by the hme you see this ad.
However, due to the number of trades we are mvolved 1 each day, some.
items are in stack that are not listed. (2) We reserve the nght to sell cerfain
power supplies and accessores onfy with matching transmetters ar
transcetvers, depending on our stock situation. (3) Sametimes used gear is
serwiced after we recerva yaur order, Please allow tor a few days delayin
siupping vour order {4) Na trades on used gear, (5) Used gear pohicies do not
apply 16 New Equipment special, Closeouts, efc,

USED AES SHOP TEST EQUIPMENT

HEWLETT-PACKARD

S08E 10-4B0MHz siggen 1895

86408 .5-1024Mhz sig gen
w/options 002/0%3 5895

SINGER-GERTSGH

FM-10CS w/RFM-10A, FIM-3
£0DM-1 4985

OAM-1 AM module for FM-10C 395

CT-2100/KB-2100
Combination Sale

CT-2100 Communications Terminal
with KB-2100 Dedicated Keyboard

Combination Price - $6999%

R¥-7 Remote VFO 99m  T5-5208E Xevr 4454 260 Power supply 138m
SL-4000 4 KHz filter  45m  TS.5305 Xowr 489w 262G Power supply 89m
LA-7 Line amp 29m  ISR20/DG-1 Dig Xewr  529e 207 Ammeter 9 mw
L-7 Linear 869w TSA208 Xewr 549wi  215PC Desk mic 25m
MN-T Ant funer 119e 15-8208/CW filter 579m 216 Desk mic 15m
T0DOE Terminal 369m YF{-820 Remote VFO  129e 645 Keyer ¥w
Location Local Phone Nationwide

m = Milwaukee, WI 53216: 4828 W, Fond du Lac Ave ... {414) 4424200
w = Wickliffe, OH 44092; 28340 Euclid Ave

f = Orlando, FL 32803: 621 Commonwealih Ave

¢ = Clearwater, FL 33515; 1898 Drew Street
v = Las Vegas, NV 89106; 1072 N. Rancho Drive.......{702) 647-3114
e = Chicago, IL Erickson Communications (Associate). .. (312) 631-5181

..... .1216) 585-7388
...... {305) 894-3238
...... {813) 461-4267

In-State
1-800-558-0411 1-800-242-5195
1-800-321-3594 1-800-362-0290
1-800-327-1917 1-800-432-9424

1-800-634.6227

.
o

104 OS5



The AM 1000 is a modem which
allows your microcomputer to send
and receive Morse Code and RTTY
over radio,

Unquestionably the fingst radio inter-
face available today at any price. Easy
lo connect, Easy to use. Very com-
pelitively priced. An unprecedented
value!

Commercial quality hardware copies
the weakest of signals. Unique Dual
Bar Tuning®aftords instant, accurate
tuning Morse and RTTY signals.

ApPPpPl@ ‘ATARI- £

HARDWARE FEATURES

* Commercial quality demod fitters,
* Crystal controfled AFSK tones.
* Dual Bar Tuning®-accurate & easy!

* 1107220 AC power supply
included,

* Shifts/Modes under keyboard
controf.

Convenient rear panel connectors.
15 Day money back trial period.

*

1125 N. GOLDEN STATE BLVD., TURLOCK, CA 95380 (209) 667-2888 I

* THS—80, Apple, Atari, IBM are registered trademarks of Tandy Corp.. Apple Computer fng., Atart Inc., and International Business
Machines Inc. respectively. HAMTOR is a registered trademark of Macrolrantcs inc

RM 1000

Radio Modem

= CW, Baudst, ASC/I send/receive

* Mulli lavel split screen with
Review Window

* Four user definable WRU's
(keyword auto response system)

* 16 user defined messages are
dynamically affocated & linkable

" Word wrap, diddles, auto unshift,
UT4, auto ID, disk /0 and mare!

SOFTWARE FEATURES

ANTENNAS

ANTENNA BANK

TOWERS

TH7DXS 7 element tribander ... ........... 42000
THEMK2S Selerment tnbander .............. 36550
EX-14 . 4 slement tnbander .. 27600
TH3JRS 3 element 750W PEP . 2280
1BAVT/WBS 5 band trapped vert. ,. 9550
14AVQ/WEBS 4 band trapped vert, .. 58.65
28 2 meter omnidirectional ,

v4s 70 emn. amnidirectional ..

HE- 14Mag Z meter mag mount ..

HB-1447LM 2 meter trunk mount.. ...

HG5255 57 ft. Self Supp. Frt, Paid .

HY-GAIN ROTORS

HCR 300 2

Tax

Ham ¥ .

Ch4k(! 85sq. 4t .

ALLIANCE

HD73 10.7sq.ft.rotar ............ e 900
=110 Isqftrolor ... e A4.00
PPE0L0 80-10 meter dipole kit . ..., ...... . 3250
PD40LO 40-10 meter dipole kit ............. 78.75
£RE040 80-4() meter dipole lut ... ... 3000
5080 80 meter shortened dipole .. L2025
5040 40 meter shorteried dipole .. 23.76
MINI PRODUCTS

HQ-2 it quad 8410415720 .,,.,...... 142,50
B-d4 mim beam 10/15/20..,.......... 110.85

286 101t stacking sect. ...l 48,30
E5AGI2,34) topsechons. ... v ieaiieiiiiiianss B2L0
4B25G shortbasesectlon ...........u.ul 20,65
AS25G accessory shelf ... 10.85
Sz 10 1t stacking sect 112,50
45AG(2,34)  fopsections...... 12285
SB4BG short base section .. ABTS
AS45G aceessory shelf. ... 26.2%
200G 10 ft. stacking section o0 3245
2DAG fop Secton v 3590
BX-48 selt supporting 6sq, ft... 231.79
HEX-48 welt supporting 10 sq. K. L 28770
HOBX-48 <8lf supporting iBsq. ft. .......... 358.85
CUSHCRAFT
Al 4 element tribander .............. 279.00
A-3 3element tribander .............. 21000
-3 10, 15, 20 rermote tuned vert.. 26500
AV-5 5 band trapped vert. ....... 58.00
3%-19 19 element 2 meter boomer $1.00
214B/FB 14 element 2 meter boarmer Fran
1248 24 element 70 em. baomer.......... 77,00
416-TB 15 element DSCAR 435MHz. . ..., 56.00
Al44-10T i0element DSCAR 145 aMMz . ..... 49,00
ARX-2B 2 meter vert. 5 Bdb gain, . ., o
ARX-2 2 meter vert. ‘naga ranger’ | .
AR-# 2rneter vert. magd ... 2300
KLM
KT34A d element triband ................
KT34%XA & element triband ... r
2m-14C M satellite ant. .., ,,
435-18C 70 cm, satellite ant.. .
cs-2 Circularity switch ..o o.vvvueiianess

HB433sP FEle 7704721428 i 276.00
HE4330X €le 7/ 14/21/28 . L 374,00
HB335P JEle. 14721228, ... 247.00
HB43sP 4 Ele. 14721728, ..., 27500
HB33M Mini 3 Ele. 14421728 .. 260.00
HB23M Mini 2 Ele, 14721728 .. 205.00
5Qe2 144 MHz, Swiss Quad .. . 79.00
5010 28 MHz, Swiss Quad |, . 134.00
5081 50 MHz, Swiss Quad ... 370G
MLA-4 loop 3.5/7/21/708 ... 158.00
MV4BHR Vert w/Radials 7/14/21 107.00¢
MV4BH Vertical 7/14/21/28 .._.. 67,00
MV3IAH Verbeal 7/21728......... 45.00
MV3BH Verhcal 7/14/21 ... ..., 55.00
KR-500 Elevation Rator .......... ... 18995
BTV 6 band trapped vert. .............. 13228
58TV % hand trapped vart, ......ovuaeee 111.Q0
G7-144 2 meter vertical ... .- [T 11280
MO 12 Mobilemast.... ... iviniann, 19.50
RM 10,15 10 & 15 meter resanators (std.). ... 10.00
(SLp 1850

RM-30 30 meder resonator {std }..... 14.50
Sup.g ..., N/A

RM 40 40 meter resanator {std.), ... 15.25
(SUR} ooy 21.00

RM 75,80 ¥5 & 80 meter resanater istd.) 16.00
{sup.. . 33.28

BM-1 Bumper Mount, ,,....0viuns ... 1525
S8M-1 Stainless Ball mt. w/spring......... 28.00
SEM~Z Stalnless Ball mt. . . 1600
55M-3 Stainless spring .. 15,25
Qh-1 Quick disconnect 12.75
SF-2 2 meter 5/8 wave ... . l0.00
SFM 2 meter 5/8 wave mag. mt. ........ 29.75

NO COL—we ship UPS daily
Riiow twa weeks for deiivery
Shipping cest s NOT Included except where noted
We reserve right to him:t quantities
We gladly accept VISA & MASTERCARD

703-938-3818

516 Mill Street, N.E.
Vienna, VA 22180

800-336-8473

All prices subject te change without notice
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Protect both your equipment &
and its performance...

with Transi-Trap™
Surge Protectors

Transi-Trap™, the original and unique
“isalated ground” surge pratectors, will
aliminate damage caused by high-surge
voitages produced dy nearby lightning
strikes, high wind and static bulld-up,

To explain, “isolated ground” separates  Qur design is transparent to receiver
the yround wire hardware from the front-ends, and does not degrade
rest of the pratector and its connec- performance.

tors. Consequently, the are dischargs

cannet flow to your equipment chassis  pon't hook up your coax without onel

via the coax shield. The 200 W models are most sensitive.
Although certain arc discharge voitages hest-suited for RCVRS and XCVRS. Two

R-T, HV Mark It Series
(also availabie with N-type connectors)

can actually raise the chassis above kW models designed for amplifiers. For
ground potential and reverse fire maximum protection, use hoth - with
the internal components, our feld- 200 W model between XCVR and AMP,
replaceable Arc-Plug™ prevents this All models includs Arc-Plug cartridge.
fromm ocecuring.

Its spetial gas-filled, ceramic discharge  MODEL LT, 200 W) ... ..... $19.95
tube provides a significant advantage ~ MODEL HT. R kW}........... $24.95

compared to other designs employing MODEL R-T, (200 W) (VHF/UHF}. $29.95
serniconductor components or "chips”.  MODEL HV, (2 kW) (VHF/UHF), . $32.95

At your Alpha Delta dealer. Or order direct in U.S., add $2 for postage and
handling. MasterCard and VISA accepted. Ohio residents add Sales Tax.

E m See Data Sheet for surge limitations.

mbﬂ T\ COMMUNICATIONS, INC.

PO Hox 871, Centerville, Ohin 45459 « (513) 435-4772 {AA)

pp—

THE AUTEK “QRM ELIMINATOR”

Model QF-1A
For SSB & CW
$73,00 {Includes AC

supply)

in computer
CW/RTTY

copy!

115 VAC supply built-  Auxiliary Notch re- Four main filter Contlnuously vari- Continuously varl-

in. Filter by-passed [ucts 83 to 11,000 Hz! moedes for any QRM  able main selectivity able main frequancy.

when off. Covers signals other slluation, ito an [ncredible 20 {250 to 2500 Hz)
notches can't touch. Hz!)

ALUTEK pioneered the ACTIVE AUDIO FILTER back ia | Built-in 115 VAC supply. 8% x5x2'. Twotone grey styling,
1972, Taday, we're still the engineering leader. Our new QF- Even latest rigs include only a fraction of the GF-14
1A 18 the 13test exampie. '8 INFINITELY VARIABLE. You § selectivity. Yel it hooks Lp in minutes 10 ANY ng-Yaesu,
vary selectivity 100:1 and fraquency over the entire usable § kenwood, Drake, Swan, Atlas. Tempo, Heath, Gollins, Ten-
gudio range. This lets youreject whistles with dual notchas § Tec, etc. Just piug it into your phone jack and connect spkr
1to 70 dB), or reject 558 hiss and splatter with & tully ad- § or phones to the output. Jain 1he thousands of owners who
iustable lowpass plus aux, notch, imagine what the NAR. | now hear stations they couldn't copy without a QE-1A) It
ROWEST CW FILTER MADE will due fo GAM! HP rejects | really works! if it can't pult him out, nothing can.

[ow trequencias. Sharts excesd 80 dB. 1 wail spaaker amg.

WORLDS RECORD KEYER. OVER.4880'DX QSO'S IN 2 DAYS!

Prohablyt e most poputar "protessional” contest keyer
in use, yal most owners are casual CW operators or nov-
ices. After 2 faw minutes, you'll see how memory revolu-
tionizes your CW operation! Just start sending and record
your GQ, name, QTH, €i¢, in seconds. 1024 bits stores
about 100 chavacters (letters, numbers). Playback at any
speed. Dot/dash memories, triggerad clock, repaat, com-
bine, 5 to 50+ WPM, built-in monitor and 115 VAC aupply.
Works wuth any paddle. Sit back and reiax while your MK-1
calls GO dnd handles standard exchangest
408)pu:nal memc){nyEexp:nder (ME-1) axpands any MK-1 to

characters. -1 factory instalied $35. Owner in-
Model MK-1 Keyer $104.50 stalled, only $25. Add more memory now or later!

NO LONG DELAYS. WE SHIP 95% OF
ORDERS FROM STOCK

Wa sall only factory direct. No dealer markup in qus price.
CQrder with check, M.O., VISA, MC, Wa pay shipping in 48
states, Add 5% 1ax In Fla Add $3 to Canada, Hi, Ak Add
$18 each elsowhere, (Shipped air,}

otutek Researck

80X 302 DEPT J
ODESSA, FLORIDA 13554 « (13} $20-4349

106 OS5

Mt. Pleasant will have autopatch on 7,165, WBOBHT waa
ﬁlectedanres of la-il ARC and KAGPF(: Is new pres at U
wiia. NIEFD has chacked into tha 3900 Novice net more
than 269 consacutive times. That™ s aver 5 years!! Can
anyone beat thai for gupport of a net,

tat a uT Da QNI (JTC Gess,
75M Phone 397 1&30!2330 M5 2095 106 82
TLCN 003010400 % J98 53 a2
IGN 3713 0100 g 148 en 22

1T ar 0

Excallent reprasentatlon o region nets from both GW and

tone. ICN doing wall at 5 nights a week keep up the auln

port, Schedute your WX pragram Lavera weather [s

nat that far away, Contact the SEC for infa, Watch for more

en Tech. Seminar and Amaieur Radio Waek. Fisld da
anrgng shouldrFaniLn'mTlgf:&b nmé\;1 How a;:lu_logr!ryﬁg:
newar r&po go arget me this mon a3

358 7
WEBBAVWY 52 né E!ec:z a2 K exrAEaFi
>a KCBXL 2$ WOBW b4 W4JL o R So WA TP
18, KCPSC 12, KBRBG 12, WP 6. WOPGVY 4.
KANSAS SM Hobert M. Summars. KBBX!—“ SEC: WRKL,
STM: W Y %CL NOBLD. TC: KeEZ. AGC: KEBXF. BM:
KaIDD, PIO: KDBJM, Newly siacted nﬂicera 1@: ihe
Hiawatha ARG are W2PB, pres.; NODJW, v
secyltreas.; WAGSRHE, act. myr. Gon rats tu V\?@Hl far his
countless numberof fours in the tratfic system, Someone
kept track !haug Ha has been active In TGG "E” zon-
tinuously for 14 years effachve li)ct 1983, Tratflc nat
tatala: KEBN QNI 1417, QTG 145, KPN QNI 478" QTG 11
783, KMWN 4.' 562, CSTN 2258!87

QKS 4121108, GKS-Sg 85114, Nawl&rjﬁupolnisd Publlc In-
formation Qfficar is Tim Lillay, KD Chambery,
Olathe £6051. [ am sure he would |tke to hear from each
club in the state as to vour choice ior Fublic Information
Asst, as ralated ta vour club. An apptication for Special
Sarvice Club apot. has been processad fot the Pilot Krpb
ARG In Leaveriworth. Who is nexi? New officers tor
BEAFIS (Boem Employeea) W“chita. WBRDUX, pres.
N7PM, g WAGT, AH aditor.
Now dﬁlcers for TEG-M-CHAT ARG Wichita are: WAESH]
gras. DRGZE, v.p.secy.; KOKCH, treas, New utfloers will
) continuad next month. Trafic: WBFHC BZEN
WOFIR 200, WAGLBE 132, Wit U\f YH 69,
WﬂFDJ 66 KﬂB){F B3, KDBIM 23 Wik YM 1'5 WECGH 12,
BPR B, WBRBO 7, KAZE 4
MISSOURI SM Ben Smith KOPCK — SEC: WEBKLIW.
STM: K@51. AGC & PIO! KKT6Y, SGL: KABGS]. BM: NBBKH,
QOIRFY Goord.; WBQRHK TC: KAGHS, 1 have listed alt of
tha section Lsa.dershlp Qfficials to remind averyons who
helds these positions and that any of us wouid be glad
10 help clubs with programs or any other servica to the
amateurs of Missouri. Congrats 1o the Northwest Amateur
& Elactronics Assii, of Feﬁusun an becoming our nawss!
Atfillated Club in the seclion. KADS( recsived Fleld g
&oin:men t ORS in January 1984 club otficars tor the
are; K4CH5 pres.; KAPOGO, v
as. secy,; NBGVH, reg. secy AROC, iraas Newl e!ectad
officials of the OARS KICEQV, pres.. WBOPJS v.p
KAQELLL, sacyitreas. Wuth the arrival ofspring comes tha
tornado amason and a time when amateurs odn be a graat
fieip to their communities by assisting in storm watches.
Whenever a storm watch is issued tor your area and your
lacal 2-meter net is activated, always checkin $o the NCS
will know whe is around. From then cn only transmit when
yau hava informatien that the NGS (s asking for. Amatsurs
are an important part of severe weather spotting and repor-
ting, but we must be caratul to keep our rapotts as ac.
surale ag posslble During the storm season check 3.963
Hz for the MEOW Net which can be called up tor storm
duty, Sprin also brings harntasts, It your ¢lub is holdin
4 hamiest offer your help to the committes. [t takes al
workars to put on a hamfast, Evaryone should try fo ai-
tand as many hamsests as possibis, In a way, hamfests
are & sarvica to amateurs, 30 the clubs holding them nesd
our support, Novices, don't forget tha slow speeci nat, ‘ihe
MTTN meats Monday-Saturday 3,730 kHz at 7:30 P.M. A
2-meter repeater 1% now on the air in Sulllvan on the fre-
ﬁuency ot 145,16~ , Mets reportingFior Jany

Sess. Time 583 Cl [ QTC
N 6¢ Tra:dh PM, Dy 3 g 138
M 58N 31 6 P.M. Oy 3983 11 3
MECW 31 545 PM, Dy 1983 a8 30
TTN 17 T30 PM. M-S 3730 17
BN 22 1208 P.M. M-F 7280 487 10
ARARN 28 4 P.M. Eﬂy 14879 401 2
TAN 4 apPM. 14 148.91 211 &
LOAFM & 9PM. F 14873 [ B
LOACW & aPM. ih 281047 83 i
MEN 4 @ P.M. W 14878 g2 a
RN S 9 P.M. Ty 147.03 g 0
JGARES 4 5 PM. w4700 a0
N 4 8 PM. M t4r24 38 i
C,‘UAHN i 3 PM. W 48468 e S

Tratfic: WOBMA WRQAL 230, Ko 1ssbmm 120, KT8Y

103, KAPCK 90, KCGAS 53 KBDSQ 40, NEDDZ SB.WQO%IP

.556k20 P25, WAGY.) xzb NEﬂNZ KGOL 11, NDBEN
WONUB 10, KYaU d, Wagh
NEBRASKA: 5 eynolds Davls KBGND — More1984
SFated b offlos BEN ARC ~ NOCLW: Gran
sfend ARS - WBGM ‘l": Ha.stln 8 ARG — KEBXF( Pine
Ridge ARG — WBRTEX: West NE ARG— WODBBPG. Con-
grats‘ Lincaln Commenications Gociety has affiliated with
R is pres., welcome apoard! Blus VallegARG
has baen dsslj)%'lated as !:paclal Sarvice Club; W
is pres, KAPBOL is new net mgr for NE 40 Phnne ste: E(IHE
in for the foundsr WDHTA Dther appts: W tg
KAGNXK as OAS and WBRGOB as net mgr. Tha NE
net he!dansnthealnstanmve arg 5™
wore a new dress for tha avent! Thera will be a meating
for all NE section appointees 4t the Midwest Conv in
Kearne S u there Traffic: KﬁDKM 118, WBKK 114,
BOTE ND 41, KAD 3, KeIXY
a4 wmscs-%z VOREGK 5 29, Wasaka 19, WASEOR 18,
WENIK 12; kapkL| 9, WBBGWR 8, NEDGM'5, KAD IDM 5
ADXY'.s WEWZR 4, KEODF 4, KaTUH 2, W

NEW ENGLAND DIVISION

CONNECTICUT. SM, Pata Kamp, KAIKD — BTM: KIEI,
G: KIWGO. BM: K3z1)) ACC NTAZE. TG W1HAD. FIO:

WBSTDA SGL:K1AH. OOIRF: KA1ML

Net aq. allime QTG NI NM

GN 354 b0 T ab BIER

=

GPN 985 1800M000 Sn 92 348 KAIBHT
NVIN 28!85 2130 58 229 WAIEMI
WCN  7d/18 2 D 424 106 WB1GXZ
BTN 1373 54 293 KIOQE
Welcome aboard: WBSTDA, our new PIO and o K3ZJ

olr naw BM for the section, Upgrades: Ad YFlFf

KAIWYIKP4 N1CDY; Gen. 1JGM; Tech KA1



REACH OUT
AND PATCH SOMEONE

HYBRID PHONE PATCH. audio Is switched to

Push-to-Talk of VOX handset for monitoring.
operation with adjustable EFFECTIVE SHIELDING.
line "null” ContrO[ pIUS RF ﬁn-ering and by-
separafe receiver and passing helps prevent RF
transmitter gain controls. feadback from telephone

FCC APPROVED. line.
Passed rigorous FCC TWO MODELS & NYE'S
testing for authorized direct  TWO YEAR WARRANTY.

conneaction fo your fele-
phone line. No coupling
devices needed,

EASY TO INSTALL.

Supplied complete
with 7' telephone con-
nector cord and guick
connacting modular plug

Model 046-001, without
speaker, provides con-
nection 1o your cwn ex-
ternal speaker. Model
046-003 has built-in speak-
er and is designed for use
with transceivers.

for connection fo your WM NYE
telephona jack. COMb;ANY
EASY TO OPERATE. 1614-130th Avenue N.E.
in "PATCH” paosition, MyeVikingd Bellevue, WA 98005
speaker cuts out and (206) 454-4524

NYE VIKING’S VERSATILE
PHONE PATCHES

40 &80 Mir. DX? You Need
' oy o T

RO AR dih:¥

XF e o T

Improve Your DX Achievements on All Bands
See times of sunrise & sunset propagation peals instantly for any QTH in the world.
Know when to look for the DX you need;
Long path and Gray Line possibilies seen at a glance.
Plastic slide rule format— Easy to use— Large size
Price: $16.95 in U.S,, Canada, Mexico. $20.95 eisewhere, by air. Please make check or
M.0. in U.8. funds payable to the DX Edge and mail to:
u The DX EDGE, P.Q. Box 834, Madison Square Stn., New York, N.Y, 10159

n information lyer Is available free of charge, A product of Xantek, [ne. *Xantek, inc. 1984

DELIVERS
RELIABLE

| ALL BAND HF

PERFORMANCE

{
Hustler's new 6-BTV six- !
band tfrap vertical fixed
station antenna offers
all band operation

with unmatched con-

§ venlence. The 6-BTV

otfers 10, 15, 20, 30,

A0, and 75/80 meter

covercge with ex-

cellent bandwidih

and low VSWR Ifs

durable heavy

gauge aluminum

construction with

fiberglass trap

forms and stain-

less steel hard-

WOATe ansures

long relicbility,
Thirty

meter k&’r)s

(30-MT

for 4-BTV

angd 5-8Tv

cre also

available.

i

Don't miss our 30 meter excitement,
HUSTLER -

3275 Nerih “B” Avenue
Kissirnmee, Florida 32744

[ Am'lﬂm\ Company
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13646 letferson Davis Higghway
Woodbndge, Virginia 22191
(703 643-1063

Store Hours: MWF: Neon—8 p.m.
TTRS: 10 am.—4 p.m.

Order Hours: M-F 11 a.m.-7 p.m.
Saturday i0dam. -4 p.m.

Send 3 stamps for a flyer.
Dealer inquines Invited

For orders and quotes call
toll free: 800-336-4753

Virginia orders and quotes
call toll free: B00-572-4201
!

- .
— O
|-
Terms: No personal checks avcepted,
Frices de net include shipping. UPS COD
fee: $2.25 per package, Prices suhject ta
change without notice or abiigation. Fe-
turns are subject ta a 15% restocking fee.

Contest: Send us suggestions lor our ad
headhines Lotnes must be submilled on
& pesteard or (38 card postmarked by
May [, 1984 Recewve an AEA-HR! Vi-wave
antenna if vour idea i selected. A maxi-
mum of 12 headlines will be chosen for
the fuly [984-fune 1985 ads. In case of
duplicates. the eariiest postmark will re-
ceive an antenna. No purchase required.

LAD%RIBUTORS)))

Qur associate stare

Davie & jackson Road, P.O. Box 283
Lacompe, Louisiana 70445

(504) 882-5355

'e V\CH_
)

SCANNERS

HX3000 20-ch
Handheld .289.95
HX 1000 20-ch
Handheld . 20& 65

DXA10 80-ch, Brhand..& ar ... . 249,95
R1040 10-ch, &-pand, ... . .. . 12895
1X3000 A0-ch, B-band . .167.85
TWX3000 30-ch, 6-band mo . .. 186.95
MXB000 20-ck 25-51 2 MHz cont, 75,00
430 30-ch, 6 band . PN £ - )
Zio LU—ch‘G-band ................ 149,00
D100 10-¢h, &-band . ... Closeout 139.95

E

NEW DX 1000 Gen Cov Receiver | 494955
All scanners and accessories available

S50NY
2002 SWL Receiver . Lo 32385
4800 3WL Recewver . ceeeo . BRDOL
6500 SW1, Recerver . . PP £ 5 ).
TEORA SWL Recewver.. ... ..... ,}39.498
BRZIDEN
PCS 300 Handheld .. ... .. .2B945
PCS 4000 2m Transceiver . .. .. 27995
KENWOOD

Radios and Acomssories

PANASONIC
RE 3100 SWL Recever ... .. .. .. 26800
RE9SWL Recewver . .. ... L 19.95
RFB 300 SWL Recerver ., “196.98
RFB 085 Limited Quanhty . L.4998

258) New 2m Synth
Handheld. .. .. .275.88

228 Argosy Power Supply

6D Power Supply for Corsair ... . ":'3 50
429 [kW Tuner/Meter ........ .. . 24995
4289 1kW Turer ¥it ... .. ....179.95
2991 Battery Pack for 28491 . ... . 3900
2700 Speaker Mic for 288! ..., 390

— All Accessones i Stock—

NEW CORSAIR
Mode! 560—CALD

Fuil line of accessories i stock
inr Corsair and Argosy: power supphes,
VYFQs, and hilters. Call for Quotes

NEW DIGITAL ARGOSY II
BMODEL 525D —499.95

510 Model B .

. 419 98
Satellite Statlon tor ‘Ospar 10

SANTEC

W
&t ]

5T 142 NEW | .
Handheld ... 383.00

SYLG Leather Case with Sn'ap . ...a485

SMA Speaker Mie . Lol 3450
DK

NEW FM2033 2m 25-wan . ... ... 289.95

WELZ
TPSX Handheld watt meter .. ... 1595
SPIOX 18- 150MHz Watt Meter.. . . 32.85
5P250 1 &-60MHz Watt Meter , ., . -55.00
SP6O0 1.6-500MHz Watt Meterx | Ng ]

TOKYO HY-POWER AMPLIFIERS
HL3I0V 2m Amp 2-30 FM . .
HLIZV 2m all-maode Amp a JU
HLA2V 2m Amp & Preamp 10- a0
HLIE0V 2m Amp & Preawnp 27Kk 60 20895
HL201J 440-450 MHz Amp 2-20 ... . .9R.95
HLI0U 420-440 MHz Amp 10-90 . 318,00

TOKYO HY-POWER TUNERS
HCR00 300-watt, Mater & Swiwch . . .86 95
HO2000 2000-wati, Meters & Swntch 289.55
Complete Line of Accessones i Stock

- Call for Quotes—

15[30

Sea our Antenna/Tower
ad in this issue.

ANTENNAS
By Cushcraft, Hy-Gain, KLM,
Mosley, Hustler, AEA, Avanti,
Larsen, Vocom, Miniguad,
and Butternut

TOWERS
By Tri-Ex. Hy-Gain, and
{Inarco-Rohkn

ACCESSORIES

Including Rotors, Cable.
Hardline, Masts, Cuywire,
Turnbuckles, & insulators

ANTENNA/TOWER
PACRAGES

108 nsw-

DAIWA
142035 2m Amplilier, 2

MIRAGE
B232m Amplifier 2-30... ... ..
B1016 2 Ampilifier 10-160 . .
B3016 2m Amplifier 30-160. ...
011010 10-100 Arep for 430-50G . .

in, 3out. . §8.495

199
.Ja'-) 95
21010N UHF &mp/N connestors 379,95

B2152m Amp: 3in, 1S0out.. ... 34585
LIDIS 6m Amp: 10 in, 150out .. 23595

AMERITRON HF EMPLIFIE’RS
ALSO 1200 watt .. ... ........ HB9.95

MFJ] AMPLIFIERS .. GALL
KEMP SUPPLY HF AMPS/TUNERS

A 10004 1860-15m Amp . L 3B9.98
AT 12004 1200 PEP !"une'x L 169.95
VOCOM AMPLIFIERS
& watts in, 25 watts out Zm Amp ... 67.958
* aatts i, B walts agt 2m Amp . .. 99,95
2 wattsin, 100 watts out 2m A, . 189,95
Power Packel for JICOM 2A/2AT L 179.95
Power Packer for Handhelds ... .. 66.95

BENCHEFR. PADDLES
Rlack/Chrome ... .. . 37.65/47 98

ASTRON POWER S‘UP‘PLY SALE
L. 4995 RS20M 3

RS35M ., |
VH20M. .
VE36M
AEA KEYERS
BT-1 Morse [rainer .. ... ....... 68,95
MM-2 Morsernatic Keyer .. ... .. 146,98
CR-2 Contest Xeyer.... .. ... .. 11998
ET-2 Trainer/Kever.. ...... .. ... 9495
KT TrameriKever ..., ..., 9495
TELEX HEADPHONES
Procom €50 Headset/Mic ... ... ..
Procom 360 Headset/Mie . ... .8
Cl2I0Headphones ..., ... ..... &T.
Cl320 Headpheones. . ......... .. 8.

BENIAMIN MICHBEL CLOCKS
173B 24-bour Digital .. ..
173C Z4-hour Digital ... .
9634 10" 24-houx WallClcck
9134 12" 24-hour Wall Clock . .
113DM Dual Clock . . .

For Orders and Quotes Call Toll Free: 800-336-4799
¥irginia Orde.rs and Quotes Call Toll Free: 800-572-4201

MF] PRODUCTS

989 3 kW Antenna Puner ...... 2RE 08
62 1.5 kW Tuner swuch/meter . . 185.85
29498 300 watt Deluxe Tuner.... .. 122,00

941D 300 watt '[uper switch/meter 88,95
%40 300 watt Turiér switch/meter . 58,95
104 New Model 24-hanr Clack ... . 29.95
202 Noise Bridge ... .. . 48,85
754B Dual Tenahie bSBf’(‘“W Ftlter .¥9.95
Eevers—401, 406, 408, 422, 482, 484 SALL

B&wW
375 B-position Coax Swieh .
V76 5-position Coax Switch |
a4 |00-watt Low Pass Piter .
425 { kW Low Pass Filter . ...
593 3-positon Coax Switch . ..
8495 6-position Coax Switch .
310-10 8- hand Apariment Antenna . 37.95
#10-18 All-band Dipole Antenna . . | 28,95

DAIWA/MCM/].W. MILLER
CMN-520/TUN-540 Meters ... 59.85/69.95
CN-B20B/CN-630 Meters . . 110,00/ 130,00
CN-T208 2kW HF Wan Meter . . 150.00
CGNW-419 Antenna Tuner 500 W .
CNW-51R Antenna Tuner 2 5 KW .219.95

™

-139.65
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Visit us at Payton
April 27, 28, 29
Booths 195-198

Store closed Apni 26, 47, 24
Phone-in orders availahle

YAESU

HF TRANSCEIVERS

FT One Transceiver . CALL
All-miods, General coveraqe RCVR

NEWFETISTHEKCVR .. .., .. 713995
with General Coverage RCVR
includes CW keyer, AM/FM, CW Elter

FTIT.. .. SPECIAL 4498 95

Compact HF XCVR

FT 980 CAT System .. SPECIAL 1260 95
AC Power Supply, Full Break-in CW,
SSB/AM/FM/FSK, RF Speech Processor

COMMERCIAL LEND MOBILE
AUTHORIZED DEALER

Call for information

HANDHELDS

NEW PT 203
NOW TN STOCK
2m Handheld with VOX
Introductery !
Spemal. ..., 19955 08

FTAB2mHT ...........
FT70B440 MHz HT ... ..

VHF /UHF

FTT26R ForZm..... ........... 179.05
(Optional modules for Bm, 4JU 440 MHz)
Great for Satellite Work

VHE/UHF Mobile XCVRS SPECIAL
PT-B30RBmEM ...

TT-TAOR4M4DMHzFM .. .. ... .. 549195
FT-290 2m All Mode .. 349,98
Predogm AllMode . ... 324.95

SWL RECEIVER

FRG 7700 Geneial Coverage .. .. 419,95
VHF Converters, Active Antennas available

.Special 268.95
.Special 269.95
All accessones in stock meluding:
speaker mike, leather case, extra batlery
wack, bage charger, & mobile charger

ICOM

NEW IC 745 SPECIAL

HF XCVR/Gen Cov RCVR . L869.00

New 1C 751

HF ¥CVR/Gen Covy RCVR . 1179.00
C 130
B-band Transcewwer with Mic. . .. £85.95

1C 271A

All-mode Zm Transcewver. . .. . 689.00
IC 27 IH New [00-watt am XCVR ... CALL

1C 258 25-watt 2m FM Transceiver 309,95
i 36H 45-wart &in FM Transceiver . 339,98
IC 274 New 2m fompact mobile . 32995
TC 260H 25-wart all-mode 2m XCVR 479,95

UHF TRANSCEIVERS

6£9.95

IC 454
440 FM [0-watt Transceiver Specmi 319.58

IC 490A all-mode 430-40 XCVR ... 575.95

HAND-HELDS

NEW I1C 02AT

2m Handheld

10 Memories

Battery backup

Scanning; LCD readout
Offset 10 memory
Kevybouard select PL tones
Uses 2AT acvessories

Blso NEW IC Q4AT for 440 “
Call for Quotes [

{C ZAT 2o HT/Toucbtone _, ..., . 21095
{C 34T 220 MHz HT/Tonchtona .. 239.95
[C 4AT 440 MHz HT/Touchtone ., 239,98

SWL RECEIVERS

NEW
10OKHz-30MHz ... .

REPEATERS

RTI
Introductary 649,95
]

RP 310 440MHz . .. ..B89.00
RP 1310 1.2 GHz . .CALL
Call for repeater-maobile unirt
special packages.

MAERINE

M12 12-channel Programmable HT 228,00

M2 76-channel Synthestzed HT .. .. 299 00
MBO 25-watt all-channel Scanner ., . . 449,00
MBQC Commercal M8BO . ., ..449,00
POWER SUPPLIES
PSI612Vior HF . . .. 145.01),
PSd8forthe 2714, . . Seo..... BESS
PS5 30 System Power Supply . .229.95
ACCESSORIES

Complete iine of accessories i stock,
Call for our prices.

COMMERCIAL LAND MOBILE
AUTHORIZED DEALER
Call for information

H&RDWARE
MET 1224 .

MFT 1228 Vic 207C-64 |
Bantromes (nterfaca] .
Rantronics Interface [I
AEACP-1.
AEA AMT- 1 for Amtor

HARD/SOFT PACKAGES
Mirolog AIR-1 VIC 20/C-84 179,95
AEACP] for VIC 2/ C-64 . Special 319,95

AEA Mictopatch for VIC-20/C-64, . 119,98
AEA Microamtor Patch for C-64 . 119.95
MF] 1224 for VIC 20/CA4 . ... 11495
MEF| 1228 for VIC 207364 .. 87,98

SOFTWARE

Kantronics Amtor.soft

Vig-24, C-64.

Apple. . e rereaa
AEA MBK Text

VIC20orC64 L 79.9%
AEA Amtortext

Commeodore 64 cartndge ., . ...... . 34.85

ME] VIC 20/C-64

Kantronics Hamtext

VIic-20, P - X

Commudore B 89.95

Apple. .. .. ., cee..... B9.95
Kantronics Hamsoft

VICG-20 ... ... L3995

....................... 26.98

44,95

.54.95

................. 89,95

Amateur Software

for the VIC-20,
Commodore 64,
Tis3/44, & Atari
Revigions 3.1 now availahle!

Super Logs now have T-way seatch n-
cluding mode and ITU zane, maproved
seraen displays, and optional memory
chesetl

Tontest Log now has fourth program: o
Dupe Check toubme ¢hecks more than
2000 contacts and provides a print out.

Pronagation Chart is based on the Minie

For Orders and Quotes Call Toll Free: 800-336-4799
Virginia Orders and Quotes Call Toll Free: 800-572-4201

MUF Mode! 3.8 developed by Navy Sea
Systems Labx. It displays resuits in miles
or kilometers and creates an MUF chart
lor multiple days,

Scor to be avallable: Net Controlier,
Antenna Design, and Computer Morse
Sultware for the TIS/4A and Atan
4001200 available m April 1984,

Programs are vompattble with most
punters Some computers need memary
expansion for cenam programs. Check
before vrdering.

Super Log I Auto date. Aurs/mannal
nme. T search categoues (name, call,
QTH. date, kand, mode, ITU zone),
FWD/REV scan. All standard log
entries, Change any entry and uwpdate
3L info! Bave on paper, casselte o
Roppy disk VIC-20 log size about 300
with 16K, . PP N ]

Super Log ll Al] the dbU?P p!us single
sereen WAS summary with worked/
needed/confirmed  stams. Comm-64
fog sige aver 500 VIC-20 log over 430
wih l6K. . . .. . 16,95

Super Lag III Same as abave but with
DECC summary! Comm-64 log over 450
VIC-2Dover 17Q with 16K . 1895
Super Log IV IDisk oniv program in-
cludes both WAS and DXCC summary
atd uses less memary! Largest file size
with iea:;t memory Zpectly Camm-64 o1
VIC-20 . ... 2385
Contest Luq 4ml FD.SS umversal and
dupe checlk. Auto ume/ datefdupe
Bupe check not affected by log size!
Clock display and QSL pnint capability,
Camme6d offers over 1000 entnes.
VIC-20 with (6K over 350.. .. .. .. 18.95
Propagation Chart 24-henr MUF chart,
Leam heading and distance 10 any QTH
Comm 84 oy VEC20, |, . ... . 1485

On some computers these
programs reguire memory
expansion, Check before
ordering. Send stamp for a
flyer with descriptions.
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WIRE & CABLE
RG-213mil.spec.co. . oo ool L 20 BIR
RG-214 mil. spec. . ..... ... ... N

RG-8l) toam, 5% braid. .
RG-AX fuam 5% bratd (Minl m
RG-58AU mil. spec. - .
AG-174 micra. mit. spec
RG-11AU mll. spec. .
RG-594) foam, 95% h{sld ............
RG-89 mil. spee. .......
RG-50U foil TV type .
300 ohm laddar linepelyins. ............. ... ..
450 ohm laddar linepoly Ins._ . . ..
450 ohm ladder line bare, 10011, , |
daonductor rotor cable (2 #1856 #22).
#conductor rotor cable, heavy dutyl.
4conductorrotarcable. . ... ..o L .

14 Ga. Stranded Copperweld, 70ftrolt,, .. ... ..... 3495
14 Ga Stranded Copperwald, 140440l ... .. ... $9.00
12 GGa. Solld Cepperweld 50 ft multiples. ... .. ... Bgtit
14 Ga. Solld Copperwald 50 ft muttiples. ... .. ... .64t
18 Ga, Solld Copperweld 50 ft multiples ...... gt
14 Ga. Stranded Coppet, . P 11114
& Ga, Solid Aluminum suttmulliples ............. Befit
ANTENNA ACCESSORIES

AmMphenal PL-259. ., oot i i e Tasiaa
Ceramic insulators dogbonerstrain ... GEel40g
ALPHA DELTAPRQOD. . . ..BIGDISCOUNT
Coaxseal,rofl, .. ....._.................. %1%
W2AL halun1 Tordn. ... e $14.25
W2A0 END-sulator. . feieesae- 31,35
W2AU traps 10, 15, 200r40mtr . .$23.50/pr
W2AU new J0mtrtraps. . .. 3240000
W2AU traps 75 or 8 mir. .. N . $26.250pr
VAN GORDEN HIi-Q i1 balun, .., ... ..., ., .., 58,05
VAN GORDEN Centeringulatar. , ............... £5.74
AMERITRON RCSE ramote coax switch. .. .. .., 5112.95
BAW TG or37Bcomiswiteh, ..l 321,15
BAWEQIEIS coarswitch . . ........... $23.00/%27.35
DAIWA coax switch GS 201401........ .. 319.95/561.95
TOWERS

HY-GAIN CRANK UP AND UNIVERSAL ALLMINUM
TOWERS LOW, LOW PRICES CALL FOR QUOTE
St haavy duty tripodtower . . ... . .. ......
10 ft heavy duty fripad fower. .
15 i heavy duty tripod tower 3
FREE FREIGHT ON HY.GAIN TOWERS GALL OR WRITE
FOR PAGKAGE QUOTE ON HY-GAIN TOWER, ANTENNA
AND ROTOR, FREIGHT FREE.

ANTENNAS AND ROTORS

ALLSANGCE HOTIUNMO. ................ $98.00/$43.00
HY-GAIN AR-22XIJCO-4511.,. . .. ... $B3.95/812245
HY-GAIN HAM IViTalltwistar. . ..... ... $194.05/5243.98
HY-GAIN THZMK3STH3JRS........ . $149.00/$171.00
HY-GAIN THEMK2SITHTOXS. . .. 53354,95/5411.9%
HY-GAIN New Explarer Triband. .. ... ...... . .$267.95
HY-GAIN 14AVCQ/1BAVT, ceeee 0 B5R.50/595.00
HUSTLER 4BTVSBTY. . .. . $B5.00/$105.00
HUSTLERGBTV new&hand venical coo. - 312326
HUSTLER G6144B/GT144. . .- 375.00/8105.00
VAN GORDEN Al$ Bander (| Tuner req d) .......... $24.95
wAN GORDEN ¥rap Dipole. . Lo 33800
BUTTEANUT HFBY........ e e e $108.29
BUTTEANUT TBRABOHD...... ...... .... . .$47.50
BUTTERNUT RMXATISTR11....,..... .. $37.90/825.50
BUTTERNUT 2MCV2MCVE. ... ... ... $27.00/833.65
MINI-PRODUCTS HO-1 MiniQuad, . ........... $13595%
B4WaTQ-18 All Band folded dipols, | ..o 813095
BAWAV-25 AllBandVertical ... ................ $80.95%
LARSEN LM-150-MM 5/8 2m1r mng Mot $36.95
AVANTI HM151.3G on glags 2M. CLall., 52030
ANTENNA SPECIALISTS, . PR -1
YOCOM 5/8 2mitr mllapsibla aﬂt ..... Crenieea $14.50

ALL OTHER HY-GAIN, HUSTLER, LARSEN AND B&W
ANTENNAS IN STOCK AT BiG DISCOUNT. CaLL OR
WRITE FOR QUOTE.

STATION ACCESSORIES

Bancher Paddles, blackichrema, ., . L $37,00/848,78
DRAKE TV-3300 1kw low pass fitter, . $31.05
VIBROPLEXPROD............ ALL AT BIG DISCOUNT
SHUAE d4dD duatimp.ente, ... onuuen.. . $49.95%
DAIWA Maters 520/540/550, ., ... .. $59.75/868.95/$78.00
DAIWA Meters 620B/630/7208. . $105.00/8124.85/$148.95

DAIWA Tuners 419/518 - 3180,0018272.95
DAIWA Keyers DKI00/210, . . SBB.90/579.20
DAIWA Audio Filters AF 406K.'506K ....... $34.501597.496
ALPHA DELTA MACCB pos./4pos. . .$7150/853.95
AMERITRON ALB0............... coevnin e $569.95
AMERITRON ATRI/ATREB. . $83.00/%90.95

NYE VIKING MBIV-02tMBV Tuners. ... .$374.00/$44100
NYE VIKING 3kw lowpassfiltar,, . ... ...._... .. $25.50
TELEX HEADPHONES C1219/1320. . .
‘TELEX HEADSETS Procom 200/300. .
MFJ PRODUCTS. .
AMEGCO Preamp PLFZJ'P
ASTRON PowarSupplies. .
FAST SEHVIGE—SAME DAY SHIFPING
SHIPPING CHARGES ADDITIONAL, PA RES. ADD $%
SALES TAX, PREPAY BY CERT. CHECK OR MO AND
TAKE A 2% DISCOUNT OFF THE ABCVE PRICES.
PRICES SUBJECT TO CHANGE,

=Sl PLEASE SEND STAMP FOR FLYER,
VISA Wo Export Anywhere. %
LA CUE COMMUNICATIONS
132 Viilagse Qt Johnstawn Pa 15902

500
HOQURS M-F &30 ti?l G:DG * SAT 8:30 till 4:00

2.95/876.45
ALI. AT A BIG DISCOUNT

110 O5%&

PROUD OF YOUR CALL?
WORRIED ABOUT THEFT?
BUILDING A REPEATER?

Identify your FM transceiver with
automatic code on each trans-

mission.

SMALL: 1 374" X 21/4” X 5/16"
Perfect means of RTTY code ID

PRICE %49.95 Ppd.
+$3.00 for Calif. address

Full feature repeater IDer with timer
$79.50 Ppd. +84.77 for Calif. address.

e W ARRANTY

ten day trial period, One year for
repair or replacement,

Returnable for full refund within

Your call sign programmed at factory,
please be sure to state call sign when
ordering.

Inquire about commercial madels.

AUTOCODE
8116 Glider Avenue, Dept. @
Los Angeles, CA 90045
{(213) 645-1892

Is CW important to you? If so,
there's no befter investment in
operatlng #leasure than a Bencher

paddie red in both single and
dual lever models, quality built
Bencher paddles are worid famous
tor flawless keying and response;
unmatched at any price.

Write; or see your dealer for full
details-a legend from $46.95.

MBS NCHER, IMC,

YA W LAKE 51 CHICAGO Il ROGUB—{1183 2633 HUM

KATKPT, New QOHS: KMXG KMKZ KIVKO W1GDZ, Call
changes: KATJAQMNTOWX; KAIGXNINICUP. WBSPBC
and the gang crovided cummunlcahons for the annual Hoy
Scou: londike Derby, WA1EMI is the new NM for
Nutmeg. New SARA o ftcers KGIM,pres: N1AW, v &
N1AZF, treas. KK1J, 4 seey KA1FOT, trustee. New (GRS
otilcers K1G2u, p 1T, ¢ ﬂ? WB1ASH, tach. v.p
KATJKN, secy.,KlDFS trusiea! The 147.15 repaater now
has a b-metsr fim fhe annual Comnecticut irafflc
Handters Dinner will be held April 14th at Valle's Steak
House in Hartford. Silent Key: K1AF, KTIWY recantly
hecame enty the 2nd 1 Ia.nder to receivathe German *
Award. A new RTTY rapedtar is now on the alr on 147255
It ojperates 74 baud BAUDOT and 110 baud ASCIl with the
F. The Givil Air Patrol and the Connecticut sec-
tlcn of the ARES racantly signed an Agresmant of
Understanding. This marks the tirst time that such an
agsnclation has been officially sancticnad. Both arent
organizations are consrdermg a national agreement.
rats to SEC KIWGEO and to CABEG W2FJT for thelr aT
orts an '1I°b well dopa. The 47,12 Newtown maching
id moving 1o atop the Danbury Hospital, New ECAHA ot
ticers: KS1F, pres; KR1V, v. j: PE, seqy.; WB1DXZ
treas.; KiSY], trustee KB1E has put he GARA Ca gsé
on cagsetta tape far vnsuaﬂy imRanred members. N1
racently had a Q BiELA & KS1F have
maoved out of the sectlon their_contributjons wlil be
missed. Traffic; 4d5, WAEEW 274, WeESIHH 15
KATJAN ATHFE 75 1EGE 713,

KATOWE AW
KATBHT 72, CATADN 35, KTAGL 35 WB1E5J 25, KATKD
25, KA1JIX 19, WATWAG 10, NTCLV &,
EASTERN M AGHUSETTS. sM Hick Beabe, K1PAD —
: KA1GES. PID: WIAY, ASM: KGH| 1AZE,
g&mm Coé}sd B BY: WASSTO. T0: KATIL. PIO; WATIDA,

TIrnl itoc)/Uy QNI QTC
no Dy 452
18 3,959 an 220
EM2MN  N1BNI 23163 EDODIDV 9 121
K1BZ 3.945  (830/8n Bs 22
HH K 041'64 LQSUID\; 506 324
EMRISS N1BHH 715 30/0y 175 9
Gl N1BYS 045!&45 193010 230
Astwrita thls, the Mass Mantirne shlphas satled and the
traffic is star{ e in. It's hoped that the large
valume artrafflc m!l be handlad efticiently and some gqaod
PH gained as well. Congrats to WIPS4aE and anvone alse
who made it to W5SLFL. Tf your ¢lub needs a speaker con-
tact AGC K1AZE who is keeping a list. Don't forgat your
gactlon-tevel officials are listed at the top of thia column.
They'll be glad to talk to your club about emargency com:
munications, traffic, Special Service Club status, ete. If
you get real desperate gou can even invite me. There are
pver 20 stng north of nston on Packat Radio. Want a
demoitatk? Contact KATM]. WB1FOK gave a Packet demo
m tha Greater Lawrance club. Cuannapowitt RA membar
WIAGY has honoted with a bronzae life memberghip
Elaque from the Society of Radio Uperators of New
ngland; cengrais. Waltham ARA member {also means
Heavy Hjtiar) W1MJ working on speclal project which is
calle "Repeathms Quadrophenius,” This means that he
has plans to finish the <ontral systems on all four
repadters, Middlasex ¢lub had 40 club members at a piz-
k)an sou nem NE DX Assn, ufflcers are: KT1N {former-
Iy K165 res KG‘[R v, Efaecy N1AZE traas; KIMEM,
act chmn ne new D Ist mcludmg room for chech
off countries on nach Band, Is now avatlable from
A RL My, Massasoit ¢lub has' new emblems for its
meambers o wear on their ac:ke!s Sturdv #emarial Hosp
club members KATMY KG1K KA NJ K1ZZJ and others
ava up thelr Xmas Eve to bring Santa to the chiléren In
ﬂ1 o padiatrics ward who had to'be In the hus nal Fladio
parsonality Bill Gonnell gave a talk at MRA
Wellasioy club ($5C) finished third in Segt ARHL VHE
50 Party. Framingham ctub had & talk on Civit Alr Patrol,
k apa Ann club on & home braw power
su%ply K1OJH F?ave talk at Billerica club on DX dltl
t 995 KA1E 41
N1EFI 173, N1AL) N1éHH 1
FGD I? kf\;mD'XT &8, N1BYS
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KB1JF. BM

- QOIRFE WIKX, P10 KA1TJ SEC.' KL?IJG '-‘nll‘il.
TC: KQIL, Congrats to KINIT &

KA1KAP upgrading to Extra, New o‘.’ﬂcers PAWA [nclude

KAIZX KA1U trea;
APARY el W iDPpKr res,; N1C s KATKA
trgas,; N1CIQ, secy. The m wlnter hamzesta:Poland hv

Andy club was & success. PAWA, Sunday River,
Showhegan, Aroastock clubs all conducting Novice ar
Gerﬁ&lr%ssesw%SHR N1BJW KL7IJG WA1YNZ WBiGLH

Nat Sess. Checkins Traffic M%;r.
20N 6 1059 206 KIGUP
PIN learly) a1 374 163 AG1G
PTN {late} 21 121 3 WATYNZ
CME g 287 23 WIWG|
MPSN 5 93 3 KLTIJG
AEN b1 73 1 WMYNZ
RACE 5 Z
Traftic: AKTW 258, WB‘[BYH 130, WiRwWG TUB WB1CBP
1GLH 104, W1ISO 102, N1BLZ 91, MX ?B.
WIKX 71, KATKFC

55, KATTJ 85, KL7IJG 50, N1BJ
a0, WATYNZ ‘m, WICTR 27 w1AHM
Wk 17, WIVEH 10, KATETL'S, NTBME & W10TQ
e k1umz 5, KATENL 4 KMENM 3. WA.ZEHT
MPSHIRE: 5M, Hobert ¢, Mitchell, W1N!'i -
sm wrm NMs: N1N!-f KITM KKAE. Get reaaneray
Bay club’s Spnngfest 84 an Apil
Hochaster (Gonicl, KM1H 8 Wi1NH wurke KEELX/YU4 at
Sar evd on 80 ew. EC regorta recalved from N1ACE
R & K101Q. KA1JOA new Tech. Sad o report
I\HAO N now a Silent Key, Mew Hampshire ARA hoard;
KI1M, pres.; WB1DXN, v.p.lireas.: N1 AO secy. Amherst
club Was given 2 Swan 120 by KRINJ & a Han arby AGTd.
Welcome to KAILDS KAILDF & KML fHic: KKEE
JU?FYWMYZN 212, E\HTN 210, KM 1 V CPX 14

_.

F. Fox, WIYNE = SFC:
KA1 EHR ST [0 AB‘-D MNM: WATQSL
{RIEM2MTN). CC‘ NIBEE SGL KIDA, RIEM2MTN sasn
gions 22. < I1?U m‘ozy beiammn results: Newpart
¢o. RC WILD, DB, v.p.; WATDSL, traas, K1
rBe. sBCY.; W, I'-F corr. secy. Assoc Radio Amateurs of



AN IMPORTANT
FLASH FOR
AMATEUR
RADIO BUFFS

R U TR T

See what you can do with
ham radio now!

Computer Programs for Amateur Radio

The authors of this new book combine their 50
years of programming experience and love for
amateur radio to help ham radio buffs get the
most out of their hobby!

They cover the basics of maintaining logs,
Morse Code practice, and general data
processing.

They also highlight specific applications vou
can use right away! Look what Computer
Programs for Amateur Radio can do for you:

[ speed up every mathematical calculation
you do

I¥ calculate times of the rising and setting
sun-at home or haifway around the world

{J record the five-band DXCC, VUCC, WAS,
of any other amateur radio award

(] track the moon for moonbounce

[ track grid locators

Order #0657, $16.95

About the authors

Wayne Overbeck:

() Named 1980 Radio Amateur of the Year by the
Dayton Hamvention, world’s largest amateur
radio convention.

I Won Technical Excellence award of the American
Radio Relay League for designing the “quagi”
antenna,

James Steffen:

() Life member of the American Radio Relay League

[ Regional scoring leader in several ARRL UHF-
VHEF operating ¢ontests

Have more fun with your ham radio!

Order by Phone 1-800-631-0856

operator (544 » In NJ call (201} 393-6315

| HAYDEN |

Mail to:

Dept. Q544 » Hayden Book Company

10 Mulholland Drive » Hasbrouck Heights, NJ 67604
Please send me Computer Programs for Amateur Ra-
dio (#0657). i | am not comfletely satisfied, I may
return it undamaged, within 10 days, for a complete
refund. I am enclosing $2.00 to cover postage and
handling.

[71 Enclosed is my check/money order
Bill my [1 Visa [ MasterCard Exp.

Name

Address

City State Zip
Visa/MasterCard #

Signature - .
Regidents of NJ and CA must add sales tax, Prices subject to change.
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APPLICATION

(Please type or print)

The ARRL “All Risk” Ham Radio Equipment Insurance Program

1. Name of Applicant:
2. Mailing Address:

City State Zip
3. Other Locations Where Equipment Is Kept

4. Date of Birth:

5. QST Controf No. {from QST Label)

8. SCHEDULE OF EQUIPMENT
Use this listing to describe all radio equipment in your possession.

Description (Including Manufacturer's Replacement C.OSt .
Name, Model and Serial Numbers (Value at today's prices)
or Other Identification) $

7. To figure your premium complete the following:
+ Total amount of Replacement Insurance
= Total amount of Miscellaneous ltems (valued under $50.00 each)
« Total amount of Insurance

» Annual Premium (based on the rate of $1 per $100 of insurance.
Minimum premium $10.00)

¢ Add Annual Administration Charge
» Total Amount Enclosed

&

2

R

5.00

4 A 5

Date Signature

Mail your completed application and premium check payable to:

Albert H. Wohlers & Co., Administrator
ARRL Group Insurance Plans

1500 Higgins Road

Park Ridge, lllinois 80068

Your protection begins. . . on the first of the month following receipt of your application and premium check.

Offictally sponsored by the American Radio Relay League

ENROLLMENT PERIOD ENDS: MAY 1, 1984
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HAWR™

Technical Products

POST QFFICE BOX 14007
HUNTSVILLE, ALABAMA, 35816

(03) 8811184

Highest duairty RTET4OM 40 Moter Traps

T/ High Eificiency, eircore Balun

50 Frat of Columbla MIN) AG- Coxx (NOT RG-541)
20 Fant of 2998 Nvlon Cord

Cunliry 14 Huage Conper Antenne Wire

Molded End insulatart

AN Gomneclors and SIMPLE IQ FOLLOW instruztions il

work woridwide at

icesi

ALLIANGE
Dual-Speed
ROTOR
for HAMS

ALLIANCE HD-73 Dual-Speed wtor tor Medium
sized Ham antennas. Strong aluminum construction
with hardened-heavy pitch steel gears & 100 ball bear-
ings. Rated for up to 10,7 {t2 wind load area & 10001b

vertical load. 450 in/Ibs starkng torqoe. Mounts in- |

tower, onl tawer or mast; acgepls 1%"-2%" 0.0, mast.

Ratates at [1) RPM far moving over a lerge arc or siow |

for peaking signals. Automatic brake svstem, large 3%"

meter, cafibrated S-W-N-E-S in 10® increments, Black §
B case, brushed aluminum front panel & bezel, 17 lhs.

 Reguiar $154% - Sale Price $99%}

| Order direct from this ad. Send Check or Money Order.
§ For prompt shipment, Call TOLL FREE and use your §

MASTERCARD or VISA; GOD orders accepted. Allow $7
for UPS shlpnmg charges in the 48 States

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

AES Branch Stores in: Clearwater, FlL ®
Orlando, FL » Wickliitie, OH » Las Vegas, NV

x

P.0. BOX 11535
TAMPA, FL 33680

Ph. 813/677-7144

WRITE
or

HEMISPHERE'S
BEST ENGINEERED
TOWERS

{ HIGH STRENGTH STEELS
~hot dip galvanized]

inside & out

after fabrication-]

**10 MODELS**
401, 10 85 ft,

CRANKS UP

CRANKS DOWN
TILTS OVER

ORDER DIRECT FROM
THE FACTORY AT
*DISCOUNTED PRICES*
Let us send you
our catalogue,

price sheet and
Order Form.

-

S0 NE 1m) KmGA pras.. KIAMG, AH WA LAD
secy; Providence Ra& WEIFDY ras
GG, v. 1p WA1RKL, secy.; N1BBM ée

w1 KKF(W G5 directorn Ocean State AR Group| SARG
éares KA1LA, v.p.. KIVOB, ser .'treas A1RE
w1 N N1BWGW XJ dlrac ora, AHESWx Svc RTTY link
has been af) proved an 18 in the construction phase,
Should be fully operational as you mad thls eolumn.
Check 70 repeater whenavsr % Sve Issues a storm
warning. Traffic: W1EO KMKM 518 WAICRY @1,
Ka1EHR 22, K.A1 wA1

: dGarheld wamso ETM: NTARI.
SEC: WiANA. bM E1T. 5GL: WIKRV. ACC: KATAKI

W ama n VT, Hearly weico n-
rats to KA1g LEW LEM LEJ LE1 LT LDK LDL 1.OM LFA
FB KUN KVJ KBO KBX KPP KRX. Told you thare wera

a ot Ho e all the ops had fun with Vi QSO Party. It
sounded li ood condx, Lots of Intarest in compu ars
on the eir Iale y. Hope it continues, Hopa the snow will
g 2% h\’l e time ou raad this! Nats VTN (NT“
14 9.'9? SBN 31/580/144, VFMIN 31/436/89, GM
411! VPN 51825 RED 58311, Carrier 26/845/26,
CVFM 3975, BFD {Dac) 4/53/10, Traffic: NiCOB 95,
\E:{‘I11|.II<LZB3 W1KRV TT,AE1T 51, WB1ABQ 51, WiOAK 49

WESTEHN MASSACHUSETTS M, Daon Hane/}f
O/RFL: N1CM. BEL: WBTHIH. STHM: D,
Glad to have new FIO WB1CJH aboard. Alse walcome
W1JRA as both an Affillated Club and ORS. Could use
some volunieer axaminers in westam part of Sactlon,
Look for volunteer exams to start in fall. Plan to upgradﬂ
HlEIsterby April 15 for May FGG exams. W1ZP L
giill niakes 2M FM from office at school. Re ret to
note WB1EYM is Silent Key, Congrats to WB1 for
YUCC on & meters. Hampden Ca. flea market coming April
24, Glood to meet the NoBARG crew in January. Stay tun-
ad fora possihle harnfest P!eased to ra%ognize WM Nfc3

WIKK WB1 i W1Pl.l0 R R WA TP eattla:

WIPUO 179,W A 172 W1TUD 153, KAIT 147, WiKK 75,
WB1HIH 83, KIPUG 52, K1JHC 50, WATYYW 40, WATOPN
38, W1JP 31 K1IJ 2.6 KR1A 18 WB1FSV11 W1s.1v 12,
KB1W 10, WB1HKN 9, KATEKS 8, W1ZPB 4

NORTHWESTERN DIVISION
ALASKA: 53, David W, ‘Sravsnu KL‘&Eq_h STM: KLT.
SEC: KL7QS, PIO: NL7CP, SGL KLY eTGA lswork-
ingﬂﬁ&ln thanks goes to KLTVY KL7 and
W, TGA meefs daily on 12.292 al 756 o 21008,
Please help pass traffic if % u can. Gongrats goes o
WAa4TNVI] for talking o the spage shuttle Columbla,
The new Public Inforpnation Officer I Joe Klle, NLICP.
Please sand black and whita ghotoa or atarias of Alaskan
hams in action to Joa Kile, P 1. Anchorage 89510,
Thanks KL7BWY for the naw 146.22/82 répeater at mile 156
Parks Hwy, Snipars 3920 04004 Seasaw 3900 05007
Motllj Group 3933 07002, Traftic: KL7LA 120, KL?W&S

MONTANA: S5M, Les Beolyaaz, N7AIK — The Northwestemn
Divlsion conventlon will be held June 1-3 in Ssaside, OR.
Club oftlcars for the Lower yellowsions ARG are KGTAA
BV BrQzU, DYE, secy.; KGTUG, treas.
B7NFK has sef up a hTTY malibox system for Montana
amataurs on 3618 kH2, 50 wpm baudet ccda 17 Hr shift
avenings with NFKNiH access code. KK7Y KB7BUI an
of Bozeman ogarate their stations using solar
ganel gyatems. W7LR has avelopedaregulator nd PC
oard for thase. New ECg: for Flathead Co. is KATLLYL ‘!or
‘Treasure Co. Is W7LZY. Rumar has It that WATCAG wi
dﬂem?ting to put Goosebay International Alrport tof which
he js the managen on the map. At least he was calling
Goosebay International Airport" onone of the
gf:aca shuttle passes. PSHR: KFTR.

106
HEN 14 220 21 WarLT
MSN 3 F2) 0 ,ASQP
Traftic: KF7R 106, KDTEG 68, WBTTNH 28, NTAIK 30,
WTJIMX B,

OREGON:SM WIIIIam Shrader, W7QMU — STM: W7VSE.
SEC: NTCPA, PIO: KC7YN. SGL! KATKBK. AGC: WBTWITD.
REE_AKIT, 0OC: N?S X lliﬁrades NEJMB KAZHFD
K, K Tech; KATMLW Gen
KATAGH KD7SC Adv. KQTC promoied 1o Sargeant on
Medord PD. KCTWO ﬂna.lly |oinad DXCC ranks, KMTZ now
has 101 countrias confirmed on GW. KD?HS was named
Portland ARG *Ham of the Year " WYOPH was instellad
as afflcar in Bandon Masonlc Lodge. Rua:y Kay Ni ht
TVARGC ln Octoher was Co- wonlla

owce h score was hald by F' ND?T was
awarded * ost Congenieal Operator” in the cantest, Gon-
rats io the whole bunch. Hoodview ARC meats for
raakiast at Heidl'a in Gresham every Saturday at 7:30
AM. If you are in the area be sure and stop In. WTAGQ
got a new Icam 151 for Christmas; Boy, you {alk about a
fnpellna to Santa, he must have a good one. Blg news of

he month Is that Ora;{on State Gcmvantion at Seaside in
June will now take on the atatus of ARAL Northwest Divi-
sion (.onventlon aiso A new net has started up in the sac:
tion. Th "ng‘n oon Nat” meets &t 11:45 AM. dally an
3898 kHz. The purpose of the net is traflic handling and
any quastions about 1t should be directed by ALTW. Sup:
pott your club in the Voluntear &xamlna.ﬁon Prc ram et
your name onthe list to help OGN net toals: GN|

279 Traffic; WIVSE 605, KNTB 371, KX7W 330, A ?v(fm
Kor7 57, kIO B2 K7Y 08, RvTE 61, KMTZ 81 WSIOE
gg) KATAID 59, N?Btswze VW7LNE 18, W7LT 4. (Dec} KIFY

WASHINGTON;: SM, Joa Winter WA?FIWK — BTM:
K§ SEC: WEHH. PIOISGL ifwc C: KIRS.
QOIRFT Cogrd:: KBTWC, %M KD?G KA

3 mel, QTC Sasy.
WARTS 357 0200 2886 162 31
WSN 3590  0245/0545 508 219 42
PSTS 145.33 0130 a0 164 39 62
NTN 3g7n 2000 1235 63 3
EWTN 146.04  0120/0830 148 @8 &2
NWSSB 3845 0230 444 38

!1
amfair Seasaon s upon usl 8 'akagqtlt Apr 2151 Yakima May
12:h 3 13th, Vancouver t Northwestern
Divislan Cony. June 2nd & 3rd Tacuma Aug 11th & 12th,
Wa]la Walla Sept, 22nd & 23rd. 'l see vou there! Hadio
agit Co. ‘84 officers KFTF, f
KATA(‘Y ses;;rtreas WB?DPZ sptr rustee Inland}Em
He VH werQ 1y

Wx. Serv drill in Spokdne
area_ Westem Wash Amateur Relay Assn. WIFHZ, chrm

WATFUS, v, chrnn K7CH, secy/treas. New o 8r of 442 825
rpte in Lonuwew s W7KNM. Perinsula ARG W7ZLJ has



RADIO OPERATORS/
COMMUNICATIONS
SPECIALISTS

If you are an ex-
perienced tele-
communications
specialist eager
to meet the chal-
lenge of living and
working overseas, here's your opportunity
to key in to an exciting new career with
the CIA.

The Central Intelligence Agency is
seeking qualified individuals with recent
telecommunications experience in
RF/HF radio, Morse intercept, satellite
communications, cryptographics or radio
teletype operations to become a major
link in our communications network.
Morse code ability at 12 gpm is preferred,
but individuals with Morse aptitude will
be considered; minimum touch typing
speed of 30 wpm is required. In addition,
applicants must be at least 18 years old,
a high school graduate (or GED),
and possess U.S. citizenship
(seif and dependents). Must
meet strict security screening
and rigorous physical/

medical reguirements.

A military background is
preferred, but not
mandatory.

The CIA...your
chance to tune in to

an Qverseas Career

£6; N
STATES oF 1 4
2= T

The CIA offers
excellent career
growth potential

and rapid advance-

ment with starting

salaries $15,937-
$18,851, depending on skills and quali-
fications. Extensive training and excep-
tional overseas benefits, including paid
housing, are provided. There is also the
responsibility and satisfaction that come
from making a unique and vital contri-
bution to our nation’s security.

Attention Military Personnel:
Apply now if you are scheduled
for separation within the next six months.

For consideration for one of these unique
opporiunities, join us at the

DAYTON HAMVENTION

Hara Arena

e \, April 27-April 29

If you cannot attend, send
your resume to:

Personnel Representative
Dept. S, Rm. 4N20 (SA)
P.O. Box 1925
Washington, DC 20013

/ @g\\ Dayton, Ohio
D:

Central Intelligence Agency

The CIA is an Equal Opportunity Empioyer
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NEW
TU-1200

* Baud rates to 1200 ASCIl &
BAUDOT
o [T & R5-232C 11O
* Bell 202 compatible toneg
Kit § 99.95
wired §429.95

TU-470

o Byl featured RTTY to 300 baud
pius CW terminal unit

* 3 Shiffs, active hlters, remote
contrel, xtal ARSK, FSK, plus much
rmore.,

Suggested retaqil price. $499.95

TU-170A
= Singie shift RTTY terminal unit.
s Xtal ARSK, FSK, active-filters and
maore
Kit $§189.95
wired $289.95

TRS-80* RTTY/CW

» ROM-116 Intertace for madel i, I,
IV (18K MIN). $275.00

» Trademark of TANDY CORP.

ZALES ONILY

1-800-HAM-RTTY

Flesher Corporation
PO BOX 976
TOPEKA, K8, 665604

1186 0OsSk=

SLINKY.

A REAL Antenna
in a SMALL Space

ST T g O G B
s-reh dameter ol foy
APUMLET pertormAance
Main Features:
» Covers ALLHF ham & WARC bancls
+ Gaod Signal at 1/ 10thwavelength
» Fult 80M dipole i 24 feet
» Operates from 6 1o 70 feet |
* Low $WR & full legal power
 BALUN kit included, needs no
transmatch
« Patented helical loading
« Great for apartments. condomin-
wms, vacations, EXpeditions and
BMErgency use
- Lised by LIS, State Dept.
« Easy ¥-hour assembly

\¥/rire for more information

i Money Back

§ Blaciaburg Group Guarantee
Bax 2472 Suate 100 Curplete Kk
Blacksburg, Virgina 24060 walh [nstrue tions

| EEEE -9030 367.95 postpald
N 15A) !
Virginia residents add 4% sales tax.

H.

ave a name—but
need the Call Sign?

Traveling—and want
to meet local Hams?

NOW AVAILABLE—

1983-1984 Amateur Radio

NAME INDEX

By Name and Call.
19683-1904 Amateur Radio

GEOGRAPHIGAL INDEX

By State, City, Street No, and Call.

]
No frills directories of over 435,000
U.5. Radio Amateurs. 8%x11, easy to
read format. Companion directories
to the 1983-1984

AMATEUR RADIO

CALL DIRECTORY us ustng

L]
* NAME INDEX—%$25.00

* GEOGRAPHICAL INDEX--525.00

* CALL DIRECTORY—%14.95

Add $3.00 shipping to all orders.

Dealer/Club inquiries welcome.

Sand your erder-enclosing check ar money ordar in
118 gollars to:

Buckmaster Publishing
Whitehail

Mineral. VA 23117 1).8.A,

(703) B94-5777

new rptron 145,35 WA7NAN & W7FHZ utu new DATA
ptr. g\ Couger Mt.Out 14525 for R 1, PAGKET,
atc. baud rate to abt 1200, Hidec is on the movel Rad,
ClubfTac’s. W?KKN may have passes a milestone Dac.
19th when he and W7FEN in [luvall made 15t %’id
Packet Radin 250 using the Tucsun Board. Bravo
Is running & Novica classes per week. WOW! RGT par
ticipates in Tac. Mall hobby show winnlng 2nd prize for
its activa booth, Tri CttlesARS '84 ofcrs, WBIVCD, pres.;
WRV vp WBY7PHP, treas.; ABTZ sacy. Mt BakerAﬁG
ofcrs N7 pres.; KT\}NI g K7L secy. WIGVQ,
s Bounedn mbrss anH 55 brs worklng o4 Nooksack
River flocding Jan 4 & 5. W7IEU In Marysvilla started 160
Mtr Tic Handling Net dunng pOQE Con x on 75 & 40 mtrs.
Workad quite well! Boeing EARS KD7QR, formerl
gavs interastin, 3& Tg ram describin ther
%hisﬂca ad rptr on 145, ointesr Exam
@ sugcessiul will nesd many amateurs fo give some
t:ma administering axams. Let's gat behind thia mgram
Sae Dec. U087} You can voluntear by writin Gurt
ulsol?le KICH, Vol, Exam Prog ﬂq Tha utureo Ham
epends on us! W G praaantsd great
rgn tTIhe isle otMan"ﬂt.‘o tﬂg;ﬁ'_ ea..ﬂé ﬁY {.I ?hM
en ed giving 2 prgm on the organization to the
L!iAy ql sgo e%‘l-gyed mtg. with !hagPemnsula ARC.
Remmder' When us:rg% simplex use 144.91 o 145.05;
146,42 to 146.58; 147, Plaase AVOID HPTR. INPUT§
lailam Co ABC biors N7DHY, {:ras RATPX
ate, - secy NTROE, traas, Traﬁc B?WO
434 ME 337, KiGXz

D 7F 1
N7ANE 128, K871 114 WIGE 7 zarmé1 WFIEU 51,
N7DDP 58, KIGTP 40, K 25 K7AJT 22, WILLP 19
KATIN 1:3, K cxl. &, W?APS 3, WATRWK '3, wms z
{June} KD?ME

PACIFIC DIVISION

EAST BAY: SM Bob Valllo, WBRGG — ASMs: WBZF
NEDHN, SEC: WELKE. STM: NIBA. NIGA and WELKE spoke
at the Alameda Red Crosa and the Benicia ARG about
%&hlic sevice. EBAHC welcomes another new member,
Q. Thalr membarship at the cloas of the yearwas
DARC member DJEON (ax-WASGSN) 1s the proud
father of a 2nd harmonicl NEDRT, sitting In for SEC
WELKE, showed & v|ldeo taps called “At Any Momant'™ at
an Alamada GCo, RA(»ES mea In&Thmks to tha climbing
L, F rapeater
WBRGG/R {444 2007 now h its new antenna stap the
tower. | am happy 1o rgfort that WBGDOB has been re-

jwasad from the Hospital and ts active agaln. KDEKV h
leined tha action an the 220 MHz band. iraffic: NIgA 251
KGAGD 145, WBVOM 143, NVET 105, WBeUZX 28, KeaPw

NEVADA: SM, L. M, Norman, WIPBYV — SEC: WBSVDV/T.
STM: WTBS. WFTHH ih Washoe Medical Center; gat weli
saon, A group of about thirty radio amateurs mes!
Vagas to coordinate ways and means of providin
amergency communications for tha c-ommunlt WrMR
wlnterln? with a raported 450K nther snowb rds in the
arizsite a.rea WAZUEG now NF7P; WB7BUY now NFTK.
RA7HTX and KATHWZ new Novices'in Reno area, W7DIK
out of hoapltal ren::ou?< tendin his beaa SMARS board
members; W ?\?W AAA KF?E
and W A?HW Trathie: WIER 5& wmcuz
PACIFIC: SM: Amy Gurtis, AHBP — STM: K s G
KHEE. AGG: KHEBZF. BM! KHEW. PG KHS!J Alohaand
hafa adai to all of the Pacific, Had & wonderiul viglt 1::
of the goed tolks thare In HARG and
EARC. Thanks to all for balng so nlca. NHEN |2 teachin
atieneral licensa class In Koha, WHBAVE Just upgrade:
from Novice to General. Congrats! Was saddene hear
of the passing of KHEDZB, He was a wonderiul human
baing and witl he missed. Kauat ARC meambers active in
support of the recent Triathelan, Nice workl Hawali After-
noch Net reports QNI of 00 for Janua a new racond!
Chack them out every attar h 7290 kHz.
Traif':grl E%-IBB 268, KHBXO 101 KHGS 47, KHBH!J 40,

SAGRAME TO VALLEY: SM, Ron Menet, NEAUB — 5TM:
SEC: WABZUD. QU/REL: WBSTNT. SGL: WEBWFG.
Welcome to the Yolo Co. ARS, the latest addltion to the
setion's famc‘y of affilisted ciubs. Congrats tn thu
Dunsmuir 100% ARRL membership,
Sacramento Valley section meeting is in Rad Bluff in June
orJulﬁ Newafficers EDARC-WABJQN, prog.; NEDPP, v,p.;
C-KIB0, pres KFBA, v.p. Gan&rata toall the upg],rades
of whom 'we know: Mov
KAGWKZ ASWGQ N&JYQ KBENVY, Gsneral WA
RAGWJY NBJSL, Extra-KEEE. You can always tell an ac:
tive club: It is made u{) of active members! SM NBAUB
Eas taken cnathe add’l icH\al respoinslbllliy of ?Ptalrman
mergency Communications Advigo M
travelgs Slgrra Foothllls A, 33 and # rvég ARC Bactlon
officers are available to 8 geak at f‘{our ciub maetln 3 with
advance notica, Contact Z 58 NBCVE
B&6SRO 23, WASZUD 22, NBALUR 13 NSEPGB KY8Q

SAN FRANGISCO: SM, Bob Smith, NABT =- Tha Winter
Sen Francisco section meeting was held in Santa Rosa,
Main tplc of discussion was the development of the
Araa/HACES communications plan [or tha sectlon, Forty
two raprasantativas from all the ¢lubs within the section
attended with good lnFut to the discussion on amergen-
oy communizations. Pl upport your focal DEC of EC
with the halp he/she needs. Fleld b a%r plans are progress-
ing within the section, contact K9AT, KBANP oomp atad
58DXGC, congrate. Twe 70 foot towers n AEBH'S batk

(EBLF from Eurgka. WASLLY o5 Nancy are 2 for g — Frik

and Alexel on 12-6-83 New R tr in northers GA on An-
thony Paal (7000 '} in M o o, un1 47,8121, Thera
i3 a need for traific handlara wlih n the ARES groups in
the section, If you are interested in tratfle handiln with
AREA or NTS, please writa NAGT ar WBIFL at Calibock
addrass. See vou next month. The \A sllde show is
gdrnost ready. Let met know it your club wouid like to see

SANJOAGUIN VALLEY &M Ghales McConneIi WEDPD,
SEC: WABYAB. STM: NBAWH, TC: WASEXV. Nelw oﬂcers
af the Kern Co. ARC are WDSBU pras WEEKLL, v.
KBSBSD sacy.; WASBED, treas. Tha club meets the 4th
Friday in Bakarsheld The' officers of the Stanislaus ARA
wers reelected for another Nw Thay are WEAFS, pres.;
N ,v_P Jr GEKY, traas. The club mests
the 3rd Thursday in Mo osto, The Kln%s Go. Chagilrof
10-X meats W nesdayEaz APM. on MT Is
a Bllant Key. WDGDET is Extra, N6JTA 13 eneral KBECYK
KBECGK and KABYMJ are Techs, KBEDGD KBBDGE
KBBDGF KBBDGG KEBAMT and KBEOKT are MNovices.
and NGSQP are in the log of WELFLISTE-4, KEOZL
has a 15930 and operated from both Nor:h and South
Cnok islands, WEJBL and WBEODN have T5430s.
WBEBUKE has a TR2500, W6XP has n&zAHT amg and an
Ameco pre-amp. N6HPP has both an IGZAT and an IC3AT.



13646 Jefferson Davis Highway

Woodbridge, Virginia 22191

Local: (703) 643-1063
In U.S.: (800) 336-4799

Presents...

ICOM
DAY!

Saturday, April 7, 1984
9:00a.m. til 5:00p.m.

WIN!
BN

* Telephone buyers will receive a
surprise gift in their package.

In-store drawings each hour. Come
and register to winl!

Grand prize
for in-store drawing:

IC-02AT

2-Meter

Digital Readout
Handheld

No purchase
necessary to register
for in-store drawings.

Special in-store pricing. ",

ICOM Personnel to demonstrate new
equipment,

Refreshments will be served.
See the new line of ICOM equipment.

New equipment available for your
inspection and purchase.

*

*

‘reglslratuon forms, SASE to Mike Troy,
Pound Fildge NY 105

April 1984
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[€3[1IcOM]| IC-02AT

New 3 watt full-featured 2M 2AT, 3AT & 4AT

lsu:lndh‘eld!m _ 4 STILL AVAILABLE:
g o n tbaudinie 2 Meter Sale $219.95
ble subaudible
%ﬁgsr%rpeni‘gsiu?:w of the 220MHz Sale $239.95
440MHz Sale $239.95

MANY features of these terrific
new radios. AND THEY ARE
COMPATIBLE WITH ALL ICOM HT
ACCESSORIES!

Suggested Retail $349.95

This new Yaesu HF

Computet Patch w Interface. Transceiver has everyihing!
For computetized RTTY and ® General Coverage Receiver
CW operation. * Full Break-in and CW Filter
Call tor details. ¢ Buili-in Keyer & much more!
$199.95 Suggested Retail $829.95

Cali for YOUR Low Price! SPECIAL LOW PRICE!!!

KENWOOD KENWOOD
S _KENWOOL

) TS -|430$
re?:v;ise?/%%er:'lcbgg‘éeir%?'gceivet Ts 9308

at an affordable price. Ideal . \
for mobile, marine and Kenwood’s Best! The DX'ers and

contester's choice. Available
pongfg'g:ﬂsza Retail $899.95 with Automatic Antenna Tuner.

Call for Low, Low Price! Call for YOUR Price!

KENWOOD KENWOOD
TR 2500

Fuil Fecalured
2M Handheld

TR 7950

45 Walts MuliFeotured. Nis-{ Mobilo Stord 14295

Kenwood'’s Most Popular 2 PB-25H Heavy Duty 8att. .. .39.95

Meter FM Rig. LH-<2: Lecgfher Eas“em ........ gzgg
SMC25 Speaker Mic ...... .

Avdilable at TU-1 Sub Audible ... ...... 3495

Reduced Price! DC-25 13.8VDC Adapter. .. 19.95



ICOM

The IC-740 grows up! Now with
general coverage receiver, 16
memaories, and scanning
makes this one of the most
versatile high performance rigs

ICOM does it again! A 25 wait
full-featured 2 meter radio that's

ever. only 1%" high and 5%” wide
Suggested Retail §999.95 ‘gnd it's got |32 buiit-in PL™
CALL FOR OUR requencies!
COMPETITIVE PRICE! Suggested Retail $369.95

Call for YOUR Low Price!

[€31cOoM [3icoMm

Ic-754 IC-274A IC-474A

The best filter in the industry is All mode., 430 - 450MHz

standard with this state-of-the- 2 meter all mode with many coverage. Features not

art high performance ”g new features. prevviougsh} available,

Voice synthesizer and 10 key . ;

control unit now available. Suggested Retail $699.95 Suggested Retail $799.95
OUR LOWEST PRICE EVER! Cali for Your Price!

Call for Low, Low Price!

CLOSEQUTS:

IC-25H — 2M Mobile w/Memory
Backup Free............... $329.95
IC-45A — 70 CM FM Mobile ...319.95 RN _
IC-454A — 430 - 440 Multi- K7LXC Steve KG7TDBob  KIDS Frank
Mode ...................... £99.95
IC-720A — HF Transceiver w/Gen.
Coverage Revr ............. 8§99.95

FAICOM

A high performance transceiver at an
UNBELIEVABLE PRICE! Includes hand mic
and installed internai power supply!

YOUR CLOSE-OUT PRICE IS
$869.95

Also available — FL52 CW fllrer for only $49.95
when purchased with 1C-740
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CONTINUOUS COVERAGE
FOLDED DIPOLE ANTENNA

MODEL AC 3.5 - 30
(formerly Model 370-15)

o Fully Assambled e 52 OHM e Only 90 feet long

» SWR less than 2.1 rom 3.5 thru 30 MHz.  Average SWR 1.4:1

o Will handie 1 KW power (2 KW PEP)

» Can be installed as flat top. sloper; or inverted ™V

e Used the word over in government & commercial communication
installations

@ |deal for alt operations - amateur, cornmercial, MARS - any frequency

from 3.5 - 30 MHz
PRICE $149.50

PATENTED FLUS 53,00 Shipping and Handling
 ALL OUR PRODUCTS MADE IN USA

'r'/,ﬂ——“‘\'” | A i A
@)}) BARKER & WILLIAMSON
Griality Communication Procucts Since 193
- Af your Distributors, Writeoregll,.  — -

10 Candl Street. Bristol PA~ 19007 ' -
{215) 788-5584 :

3 ALL NEW HT AMPLIFIERS

... by YoCom

You again have a choice at this power level. Qur
papular 200mW input modsl s backl (2C025-20M
You'll get a whopping 28-35w aignal from the LOW

HT POWER (battery saving) position of your handhetd
POWERI! and the tnpu! is LINCONDITIONALLY protected
against accldental ovardyive. Both thisand our popular
25-35 Watt 2w drive model {2£025-2) come with our unigue
battery charger {satura.
20025200 . ...t ii i ieanns § 99.95 Suggested List
FO025E oo $ 84,95 Suggested List
Qur popular 50 watt model is now even better. A
nominel 1%w - Zw input gets you a cisan 0w
MORE HT autput. The massive NEW heatsink/case has
over 250 aguare Inches of surface area. This
G
_ along with our high efiiclency design allows us
§0-70 Watt o rata this amplifier for SONTINUOQUS duty.
2C050-2.. . coivaiiia §124.95 Suggested List
No cne will believe vou're on 2 handhald
radia with this beauty. Over 300 square
EVEN inches of heat sink area. Ultra-stabie
Wilkinsen combining techniques in the
MORE HT final RE stage. Two models available. 1-5
wath drive (20100-2) ar 25 watt drive
POWER! 2C100-25),
100-120 Watt SONTINUOUS duty operation.
20100-25 . ..., $179.95 Suggested List
20100-2 ..., ... $199.95 Suggestad List
- "
To arder or for yaur nearest dealer ‘0(/0“‘
CALL US AT PRODUCTS CORPORATION
a0 Pytatt o
1-800-USA-MADE R T el

Ail Yauom products are dosigned, built and 107% tesled &t qur Prospact Heighls, lilinoks teitity
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The 1984 Fresno Hambest is May 1820 at the Trapicana
lan jn Frasno. Brlnogfynur excass 4gaar tor the swap meeat,
Traffic: NBAWH 107, WABYAB 14, WESX 12, WSDPE 10,
WDEFRS 6, KUYEM G 3.
SANTA CLARA VALLEY: &M, Rod Stafiord, KBEZY —
SEC: KASR. STM: WEPHT, PIC: WHBBAU. ACC: WEMKM.
1t has been # vary busy pariod for SCV sactlon aetivities
lataly, As SM, | held two section-wide mestings, one in
Watsonville jor the people in the southem part of the sec-
tion, and one In San Mateo for the nertharn part of the
section. These were well attended and wers preludes to
the Pacific Diviglon “Cabinet Meeting” in Livarmaore sporn-
soted by Pac. Div. Director WEZM. These meetings will
aiways take piace in the spring and fall just befors tha
ARRL Bd. of Directors' mestings. Remember, thoze are
opportunities tor fou 1o have sdme direct input intoe tha
pelicies and the diractions of the ARRL. Your comments
are always welcome at any tima, but thase mestings are
tor the specific purpose of hearing our views on ARRL
policies, Lat your voice be heardl While visiting the
various clubs 1n this section 1 am regularly asked how
clubs can increase thelr membership arid their altendance
at meetings. Good sgeakers and a good newalatter really
puli the clubs togsther. We are lucky ta be in & section
whare wa have an excallent selection of knowledgabla
speakers in varied technical and nopdachnlcal arsas. Ajl
it takes I8 a little imagination and tima to come up with
really good programs. Newsletters are mora difflcult and
titne consuming to produce. There are two newslettars
in the section that desarve mentlon because of their high
guallty: Pearagraphs {Palo Alto AHA) and the Pacifica
omatunicatol (Goasiside ARC), WABOML has spent con-
sidderable time and ettort In reactivating the Silicon Valley
Ernerg. Gomnm. Group. WABADZIR (145.715) is balngBused
by tha BVEGG for their weekly net on Tues. night at BF.M.
{local). If you want to become involved in emergency com-
munications, chgek Into the following VHEF nets:

Nat Fraqi Day ma

SVEGG 148.715 Tue BPM.
SPECS 145.27 Mon 2PM.
SOVIARES 145.45 FPM

! Wed N
A lacel electronics firm donated oyer $2.000 to Santa Clara
‘fatley AS 1o help defra){ costs of tha WBBOGS repeater
site rantal, Someone in that company knows tha valum of
nga!etd\rlﬁsadim Recantiy E?Isu::had ctficers ior the Varlan

[ L VP S8CY.
KABRDQ, traas.'Coastaide ARG officers for 1884: KY8[
pras.; WESBMD, v.p.; WDEFY., sacy; KEBVT, troas, K652
Jave a vary lnterastln? talk to the Gan Mateo ARG about
maritime radio operation fromn the garly days to the pre-
sent. He is & merchant marine radio operator, Did you
know CQD was the distress call that singa usad to sehd?
WEXN & WESP lalked about OSCAR 10 to the NODXC.
NETX has a |ot of informatlon about satellite communica:
tiong and shared soma with the West Vallsy ARA and
W S, NMBJ gave a practical talk about inexpengive
antenna fabrication at a Palo Alto ARA mealing. How
ahout a $6 mabile mag 5/8 antenna for 2 metars? Flea
markats gach 2
Go!ll&egje. Stop by the AHAL, booth and say hello, Tratfic:
Wl 108, WABHAD 14, WEPHT 11, WEZRJ 4.
ROANOKE DIVISION
NORTH CAROLINA: 5M, fan C. Black, WD4CNR — STM:
WAEAT. SECT KUMW.
Net 12q. };I4me QNI %I‘DG MM

CMN a2 5 491 WDICNQ
JEKN 3923 B30 720 57  WB4AWIN
THEN 3923 70 500 42 WDALRG
CEN 3902 630 560 120 KANLK
LN ahsrd o 557 254 K4AWJR
CNCTN 1092 95 30

TN 477 105 2
FEITN 172

22

Thosa of you whe are not mambers of WOARS missed the
almost orgasmic pleasure of sesing our frland, Law Trex-
lar, looking out from the pages of Smuke Tasf, WASUTY
was choseh V.1LP, of the month, and all sorts of perschal
Info was Inciuded. That makas two clubs | know of that
featura a ham each month, | think this is a great idea. Sug-

eation from 5., club for Div-wlde award for Ham of the

aar. A marorlal to WAKFC, this may be implamented as
soon as 1985, NC has tumed in one reguest for Special
Sarvice Clyb, The Triangle ARC should be hearing fram
Hq. soon, Other clubs wanting info on this designation,
&I’ease get In touch. Heard some good adviée trom

A4PiD. He says when botherad by ihose carrlers and
“tuner-uppers,’” stlance I& golden and always doss mora
ﬂ:md than the ranting and raving we faal llka deing. And

same advice |s gbod for thoss times when stations
start QS0s on or near net traquencles. If it's a case of
themIegltimatalyfindln?and using aclear frequency for
convarsation, thair right to do that is protectad by Taw.
It they ara to ng it te dnnoy. the{aucl;eed anly wheh thegy
are recognized. Traftic: KANLK 378, WDACNG 309,
WOSCNR 287, WDALRG 260, WA4OBR 166, NJ4L 151
WAGRO 87, WEB4Wil & WA4MNR 6B, WB4N 61, KAWW
B0, WEHFR 60, KASKJI 52, KUAW 51, NT4K 40, KG4AM

2, K4DDY 32, NE4J 32, WA4YTQ 31, N4JRE 27, WBACYN
;3, WAEHF 18, N4UE 13, W4TWD 10, KA4ATK 7, KB4BXA
SQUTH CAROLINA: SM, Jimmy Walker, WD4HLZ - 1 am
praud tg announce that WADRE was saldcted by the ARAL
as an AARL Interfarance Aeporting System jAIRS} station,
Eligikility for AIAS is based on maturity and experience
in Amateur Radic, availability of the nacassary equipment,
and technica) knowiedge of monliering and related mat-
ers. Ha bacaime & “charter” AIRS membar based on his
excellent qualifications and active Pmici ion In the in-
truder Watch (IW) program. Functiong of AIAS stations
are to document non-amateur encroaching on tha amatsur
bands and to report each cage to ARAL 10, Severa cases
will be forwarded on to the FCC for turther action. In ad-
dition, the ARRL will share these reports with the three
1ARU reglons, Thesa records may be ¢alled upon o de-
fend tha rights of amateurs to operats freely in their
allocated bands. W4DRF suppllad similar repocts through
the IW program which were used at WARC-/Y, Aga rBSI-IKé
new frequencies were allocated 1o amateyrs. THAN
WADRFE. Tratflc: KAWJR 237, K4ZN 233, W4ANK 163
WANTO 108, WAFMZ 102, WRIKT 84, KAALRM 48, K4FBX
A2, WBAUDK 35, KAZE 98, WD4FJP 22, WA4JWS 12,
WADRF 6, KAJADR 5.
VIRGINIA: SM, Phil Sager, WBAFDT. Cur newly slacted
Section Manager i3 W3ATQ. Cor;gra.ls to him and to
K3AZA far a fine election. W3ATQ takes office April 1, and
a1l March raports shouldao to him. My December report
schaduled to appear ip March QST was lost in the mall
and was never recelved at ARBL Hq. Fortunately, our Sec:
tion Trafflc Manager's raport was receivad, so stations



CALL

roiLrRee 1-800-238-6168

{In Tennessee, call 901-683-9125)
For The Deal You Want—On The Brands You Know!

Authorized dealer for:
!
KENWQOD, ICOM, DRAKE, TEN-TEC, CaygEsIFRorADE'

ANTENNAS
ANTENNA SYSTEMS

SANTEC, HUSTLER, MIRAGE, MFJ, AEA,
B&W, ASTRON, CUSHCRAFT, LARSEN,
HI-GAIN & MORE! Also many fine used rigs,
too! CALL FOR DETAILS.

¢ MARSHALL-KU40

e BILL - W4TNP
HOURS: Meon-fri. 9to5
Sat. - 9 to noon
(central time})

@ MEMPHIS AMATEUR ELECTRONICS, INC. |

1485 Wells Station Rd., Memphis, TN 38108

Triband Beams:

A3 by Cugheraft: Jts 14 ff, boom ang
4.36 8q. it. of wind gurface area make
it a compact heam rotatable by =
light rator. But, it thinks it’s a tiger.
Cur chaice among the smaller tri-
banders, Frem BF  Enterpris-
agl  $205.00

Explorer-14 by Hy-gain: The broag-
banded tribander that retains com-
pact dimensions. Your solid state

tribanders. A broadband, dualdriven
elamant, T-alement bém that you

thisthe "benchmark” in perigrmance

reliable antenna. From RF Entéf—'

If you’re thinking of an antenna,

and want the best possibie performance and value;
Here are our recommendations:

Verticals:

R3 by Cushoraft:

Tha answai"j‘:' (]

o
recommendations for sujall ~lols,”

apartments, mohbile hormes, . and
condominiums. A remolely fifed,
half-wave vertical 1ar1q, 15 'and 20
maters that neads po radisls! RF.
Enterprises has it or/ - 52854,95 .
Cusheraft Mulllhand Verticals;... A
sories  of | imgh
economical vemcal antennas;:

transceiver will love it. Boom Is : - S8B-CW
4'T%" with a wind surface area of AVE:S ?2 ,ﬂ}f&mm "$4E00 Cusheraft 32-19  144-146MHz  $88.00
7 5 ag. ft. Qur pick for the combina- MM- #7320, 15, e 7208 220-223MHz  88.00
tion af compact size and broadband S & 10 metars. . $é?"§5 4248 424-435MHz  74.95
performance. Qur price:  $264.85 R )
- N AVIL 015, & = -
THEMK2S by Hy-gain: We consider 10 medsfs, - 7 $40.85 OSCAR

18HTS by Hy-gain:” We conaidar this

R ke e S N A+
hroad-band performanceinustroné‘" * varticaly.. It fedtures stainless steel A144-20T 143'5MH y
s X z &8.95

hargware, a fift-over base, and an

" pffars  excellent parfarmance on

Letus ql'l.orlr;{fbu a HY-GAIN SELF-SUPPORTING, CRANK-UP TOWER & accessories,

. 10M523 5 elem. LOMtr,  $285.00

rf enterpnses LOME36 6 elom. LOMLr,  $625.00

Aoute #7 St, Cloud, Minnesota 56307 2MVSE14 2Mtr. phased  $201.00 |
e Al312 RISX Rotator $970.00

{612) 255-0855

Prices and descriptions are subjact to ehange without notice.
Minnesota residents add 8% sales tax. Shipping net included

_and Just plain otd rng«l:hawlng aut,
- ,don’tdo itwithasnap, a crackle, orapop

- choices:
performance .

VHF:

Listenl | Il be amazed at the cali
signe” Kamrd:- big-gun  DCers, con-
testers;. 160 meter buffs. Jaln in on the
,ﬂswrhallehges QSCAR, VUCC, EME,

wheri you can da twith a BOOMEROur,

A14T-MB Mounting boom 27.95

The old reliables:

TIRED .- CRANKING?

Motorize Your Tower With Our Electric Hoist/Winch
* STURDY —RELIABLE — E£ASILY INSTALLED

« [INUSEONE.-ZWAY HEIGHTS, TRE-EX, TRISTAO,

ROHN, ALUMA, VERSATOWER, HY.GAIN,

WILSON, TEL.TOW'R. PSPES, ETC.

TOWTEC CORP.
118 ROSEDALE RD., YONKERS, N.Y. 16710

+Frelght

$335

Tel, (914) 779-4142

prises; $349.95 averall henght of 50 ft. A limited
niffnber & avallable  from  RF

T“{hzxsbbztf"vvgm- 'a“mlgl" 0922:02 Ertdrprises for; $395.00 2 METER FM Some of the WORLD'S finest.
- pa e ﬂFEV from Butternut: This vertical

TB4EC 10,15,20Mtr,

. 205.00 )
) A BO-10 plus 30 meters and has an Cushcraft ARX-28 $34.95 5
g&ié:&m;?::;ri%;?oﬁ:g&%;ﬂl optional 160 meter coll available. A Atdr-1 44.95 TB5ES10,15,20 Mtr, £330.00
ical stability and performance. Otder s  fineantennal RF Enterprises price: And & new star an the horizen: TBSEM10,15,20 Mtr. $445.00 B
yours far; $400.00 : $106.00 Hy-gain's V28 $36.95 TEBGEM 10,15,20 Mtr. $565.00
Order now from our line thUSHCRAFT. HY-GAIN, BUTTERNUT, & ALPHA-DELTA antenna producis, 20M326 3 alam. 20 Mir. 332500
We stock ROTORS, HOTOR CABLE, COAX, ANTENNA WIRE, & ACCESSORIES at competltlve prices. 20M536 § elem. 20Mtr.  $535.00

20M646 6 elem. 20 Mtr,

15M532 5 elem. 15 Mtr,
15MB45 8 elem. 15Mtr.

(50 sq. ft. rating)

April 1984

$945.00 §

$456.00
$925.00
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OUTSTANDING PERFORMANCE
IOSLEY ANTENNAS

MODEL Pro-37

The Pro-37 follows in the Mosley tradition of high performance, dependability, and quality construction. The Pro-37 is pre-
drilled for easy assembly. No adjustments or measuring. Average assembly is about 1%z to 2 hours. As with all the Mosley
antennas we use stainless steel hardware throughout, Rugged canstruction makes our antenna the cleanest, strongest of its
class, no cluttered elements or boom {0 cause electrical and mechanical problems down the road. Put it up and leave it up..In
pertormances it has no peers...it is as broadbanded or breader banded than any antenna made. Its gain and front to back is
as good or better than other antennas in its class, even those with longer booms, Mechanically we feel it's the best built.
The Pro-37 has 7 slements on a 24 toot boom which needs no hoom support. It bas 3 wide spaced alements on 20 and 15 not
counting the extra driven element. 10 meters has 4 wide spaced elements not counting the extra driven element. The Pra-37
uses a unique direct feed system which enables the driven elements to contribute gain to the antenna. while giving it the
hroadest possible frequency spectrum. Clean design makes the antenna easy to assemble and erect and solves maintenance
problems. No clutter on the elements or boom. The Pro-37 uses the proven Mosley traps which on the Pro-37 will handle 2.5
kW Avg. on CW and 5 kWPEP on 85B.

We're guite excited about the Pro-37 and we know you will be too!

Used by K@VUW in the 1983 Radiosport Championship who placed 4th W/VE phone only.

NEW BROADBANDED TRI-BANDER
Compare Ours Before Buying
MODEL BRO-37

i (il g

FORWARD GAIN 10 s R ""{ﬁ?éﬁh'

5 WHETEHE : Bt B Openey Y ¥
(Reference Dipoley 20 J]eaisie e B RS R e
FRONT-TO-BACK RATIO 5 S e e
POWER RATING CW 2.5 kW Avg. DS

SSB 5.0 KWPEP H TR R e TR THAR B R R
FEED POINT IMPEDANCE 52 Ohms meowmew o wmo o w
RECOMMENDED TRANSMISSION LINE RG-8/U
VSWR {1.5/1 or better} 1.51
MATCHING SYSTEM MOSLEY
NUMBER OF ELEMENTS 7 i
MAXIMUM ELEMENT LENGTH 29.9 §
BOOM LENGTH 24’ i
RECOMMENDED MAST SIZE 2" ne e wenw
TURNING RADIUS 19°8* _ :
WIND BURFAGE AREA (in sq. f1.} 13.1 sq. t. e B R e e R
WIND LOAD (EIA STD. 80 MPH) 250 Ibs. R B b e e e PR e BT
ASSEMBLED WEIGHT {approx.} 81 Ibs. L B e R R T e
SHIPPING WEIGHT {approx.) 86 Ibs. : st T e P

; R el
®=a 142 W AL

.gv. 1344 Baur Boulevard St Louts, Mo. 63132 1-314.994.7872 1-800.325-4016

NOW ALL THESE ANTENNAS ARE UPS SHIPPABLE!
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R HIGHEST PERFORMANCE

& * 0.25.V Recelvers, UHF Helical Resonators,
Excellent Intermod Rejection, Super-Sharp 8
Pole Front-End & 12 Pole IF Filters!

¢ Heavy Duty Transmitiers to 150 VHF or 100W
UHF. 15, 30, 75W VHF and 10 & 40W UHF
Models Available.

8 « WIDEST LINE OF REPEATERS &
VHE/UHF LINK EQUIPMENT

¢ “Fully L.oaded” Deluxe Repeaters, or ‘Basic Units §:

* Rack Mount Receivers, Xmirs, High Power
Amps & Power Supplies

* Complete Line of 'built-in’ features - (also avail- |}
able as ‘Boards’ & Sub Assemblies to make your
own system): Rovrs, Xmitrs, |Ders, COR, 'PL’,
Autopatch, Courtesy Tone, Various Remofa
{Touch Tone) Control Functions, Btry. Backup,
etc.

% » HIGHEST QUALITY & FIELD-PROVEN

| RELIABILITY

* 10 Years experience in the business

¢ QOver 1500 units in service throughout the entire
word!

* Only the Finest Quality Designs, Components &
Construction. 6 Mo. Warranty.

8 « QUICK DELIVERY - Normal or
: “Su_p,er Rush” Service

M
220MHz
440MHz

Deluxe SCR1000
' Hepester With
Accessories 7

FCC Type Actapled
For Coimnenercial Services

B NEW! Commercial Computer
@ Data Links - io replace costly
" | phone lines. inquire,

SEE US IN DAYTON!

Callf or write today for data sheeis
& prices ! Sold Factory Direct or
through Export/Foreign Sales
Reps. Get your order in foday!

j BASIC SCR77

Duplexers, Antennas, Cabinets, Cable,
Transceivers, HTs, eic, also available. Amateur & Commercial.

’ SPECTRUM GOMMUNIGATION.

EPT. Q4 ¢1055 GERMANTOWN PIKE *NORRISTOWN, PA. 19403 »(215) 631-1710 ¢ TLX 846-211

SONY

31 BAND ICF2002

DIGITAL KEY TQUCH SHORTWAVE
AM, FM, MW, SSB/CW BROADCASTS
Re ular e Ten station/memory presets
.95 & Automatic scan
SALE PRICE e Built-in quartz clock
$209.50 * Switchable 12 hour/24 hour clock
plus $5.00 shipping U.S.A. ® Multi-funciton liguid
crystal display (LCD)

1-800-527-2156 Ask FOR HAM DEPARTMENT
~tete efectronic center, inc. L_gi

3uper saving prices on
ROSS AT CENTRAL EXPRESSWAY, DALLAS, TX 75201

Kenwood, lcom,
Encomm;, Yaesi and
Al har iterns

| ———
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ware properly listed for BPL and PBHA. | rat to an-
nounce the followlng Silant Ksys. K4AOH K4DC (ax-
W and WAA4.J K4|‘.JG

F. as an active member of the
Gv?;sr%;?s during the 1960s,

'AdJJF was one of the most
active stations ¢n the VSBN prior to his move to Waco,
Texas, in 1973, Did you notice KAJST's OSL card in the
tottomn left comer on the cover of March UST? K4RHG
celebrates 11 yers of Ncsingf the early Saiuring VSEN.
N4GHI is everywhera, The Virginia Ham s baing published
evel'EJ other month. To get on tha mailing list contact
K4KDJ or KAVWK, Former PAM W4JMA is orice

ing in lsrael and i3 licensed as 4X5LL. W4SQQ In
Yirginla, Former PAM WASNEW now living in North
Caralina and is president ot the Rateigh ARG, WRAFDT
i Innkin?x or copies of the Virginia Ham or the Virginia
awsleuar issued hetween 1954-1960 Mice to
KALMB back on the CW n KB4F'W ac,
AII club bulla: na should

3, WIATQ 318, NAGH| 290, 354, K pial
Tk 249, WD4ALY 214, K4JM 150, wb4o 147,
BAELT 144, WBAPNY 125, KR4V 114, WALLJI 104,
W3BEN 85, WaJL5 85, KB4OG a2, K4yWi 51, KAIDTE 69,
K4J5T 58, KBAWT 57, K4GR 44, KB4PW 43 NT4S 43
B40QZ 34, WB4EDR b7, KA4J%Z
28 w34;(41fws. KaMLC 22, KA4ZTR 19, WB4ZNB 17,

NW4O 10, KC4HN 9, wémov 8, 1 3
WB2OMZ'7, WAATV! 4PVA 5, WATZC 5, WDAKQU 3,
K4LMB 3, ﬂaﬂca W4 kx

ROCKY MOUNTAIN DIVISION
COLORADO: 5M, Bill Shetfiald, KQA) — SEC: WBEFQB,
STM: WDRAIT. DOIRET: NGAF. ACC: waonuv PID
WOAHNQ. TC: KOPP. SGL: WDeGOL, BM MDT, W
have a new SGL, Bill Davis WDGGQL a vary
knowledgeable & dedicated amateur. Two naw aE
made on the W, Slopa. NBACW moves up to the SEG's
staff as Asst ot Operauons, K R has assumed the
duties of DEC on tha W. Slope. Good luck to all threa in
i,aour niew positions. Colo rapeaters ara constantly m R

ng coverage & with the spring run-off expected to be |gh
they will ba of 51aat help, In Glenwood, 448.65/443,65 has
Into Ut 449.200 In Grand Mosa & covar

e "“tunnsl.” The RMRL 34/94 Is linking with the

l.arna: 1 .58/145.18 for excallent covarage into scutheast.
the ARA Conifer site now has a digital repsater o 145,70
tor packet radio enthusiasts. Sorry to heart W K
is now a Silent Key, He was very dctive any nets &
on RACES. Staxew da efforts o, well forthe &4 Haalth
Falr. To hel cont ac WANHJZ, 3 ata coord. or KOIWQOP
Matrg arg g dataes April 7-15, “The Pikas Peak Swapfast
is set 1or Apnl 15th af the internat’| Polka Club In the
Springs. It's always aa?uod ane, Rocky Mt, Div. Conv. is
going great. Many dealers, good forums & iots of prizes.

at registersd for the big ona an May 25- 27!tqh Curggor%tds

to hame drop e JZ KEWOP K
n QTC a7, inf 145 fime B44, 26 so8s.

=‘

NEWHEXICQ.SM Joe T. Knight, WEPDY — DEC: KBSXD,
STM: KVBU, NMs! WASUND KBLL WAVEG, 16+ WAGY,
AGC: WEHD. Southwast Net (SWN) meets daﬂy on 3583
at 1930 local and handled 250 msg‘s with 232 stations in
MNeow Mexico Roadrunner Net {NMRRAN) measts dail

3,830 at 0100 UTC and handled 51 msgs with 1195 st ons
in. New Mexico Breakfast Club meeta3 2ily on 3,819 at
0830 ocal and handled 60 msgs w1th 1183 chéckins. Yucca
2-Mtr Net 78/18 & 93/33 h
checkins. Caravan Club 2-Mtr Nat66f06 andled 13 msgs
with 163 checkins, Evaryone logking forward to the “Baan
Fead” in Las Grucas Aprit 28120t and to the Rocky ML
Riv. Genvention in Danvar May 25-27th. Good newsiettar
from NSEPA & Northem NM ARG, They will receive their
AFéHL Chader Fab 1?’th Tratfic: WSUH 316, NDST 185,

UTA Ron Todd, K3FR — 5TM: W7OCX, SEC. NATG.
EM: WATMEL.OD«'RF'I KD7FL. ACG: KBTXD, PIC; NTBHC,
¢ K7RJ. Congrats to N7BHC. NTARE as KI7L who wried
W5LFL; seams CW idea may have started In Utah. New
Adyts KD7SL. WATUZO and NTEHC now on pacet radio
147,54 In SL area. About 5 athers axpectad on by May.
NTBHC has new TRS-80 modei I and will be splltt:n tlme
between packet bulletin board and underdense MS ex-
periments. Ungrade concious car, Gatch K7HLR code
Hamlce on fallowin schedula 1030 AM. 'I'Clgﬂld-!zf 49.58
Hz;E z.’ M. 3508 kHz. Baction the. nats
ahive Litah Net 7272 kHz 1230 local time dall Uteh
Oode Net 3710 kHz 1930 focal time dally, THLR
198, WATKHE 99, WA?MEL 71, KD7S ‘>U WTOCX1
KOZIH 9, K3FR 9.
W"(OMING &M, Dick Wunder, WATWFC — SBES: WTTVE.
STM: WEOGH. PIO & ACC: KCT7QJ. The Wyo. Hamfest will
be July 14 & 15 at Meadow Lark Lake with the Swesiwaler
ARC hosting the avent this vear. | would like 10 ses 2
rapresantative from every cltib andfor repaater group in
tha gtate attend this year 80 we can vasurract thd Wyom-
Ing Gouncil of Amateur Radio Clubs (WCARC) Also, the
position of Fraquen Coordinator needs to be filled on
a permanent basis. | have the fallowing vacangies in the
Leadershlp Urganlmtlcn Bulletin Mgr, Technical Coord,
OOIRFI Coard, ARAL Aocky Mt. Divlsion Convenflon is
May 26.27 m Aurora, Go, WON — 22 saessions with
&% 34 QTC. WJIN — 26 aeulons with 845 QNI, Trafflc:
WBYNHR 307, WTHLA 80,

SOUTHEASTERN DIVISION

ALABAMA: S Joseph r: Smith, WA4RNP - SEC:

DR Nadh KALWYL. PIO: WORW. BM:

KF4VV The naw Haslarc cluh ufﬂcers ara: KD4JD, pms
sec\k DJIW, traa,-. 84clibo

Pl

officars ara: N4IVL Fres Kl

The Nerth Ala Dxé

ARC have 10D% Al

you at the ARRL Na. State Convention next month, May
18th and 19th which will be at the B]nnInEha.mfeai this
year, Lat's all atend the “ARES" ‘orums and

Eat together to digcuss some sec‘lian antivities. | want to
now What you think, Neis Jan GAND w ith BHD masa:ages
in 3t sessxons rap 100% b

511 messagas in €2 sess ons r WX4| NW4X

AWJF WAGLY

98%
WRAXAW 4JDH KC4GS W4IBU

4CKS




TS 9305

Kenwood'’s Bestl The E}X'ers
and contester’'s choice.

Call for YOUR price!

Gen. Cov. Rovr.
W/memories

TS 4303

Now o general coverage
receiver? ham band trans —
ceiver at an atfordable

price,

TR 7950

45 Watts! Multi-feaiured.

Cali “TOLL FREE”

For All Antannas & Accessories

TW4000A

2M & 440MHz “Dual-Bander’
25 watis on both bands.

Call for YOUR Low Price!

Full Featured
2M Handheld

UPS quwn Paid on
TR 2500

f Suggested Retail $349 |
Call for YOUR price! &

New 3 watt full-featured 2M,
and 440MHz handheids!
Scanning, 10 memories and
programmable subaudible
tones are just a tew of the

MANY features of these terrific

new radios. AND THEY ARE

COMPATIBLE WITH ALL ICOM HT &

ACCESSORIES!

Apnl 1984
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TS-930S
Top of the Line HF Transceiver

k 75-930S wiAntenna Tuner List $1799
T5-930S wi/o Antenna Tuner List $1599

« General Coverage Receiver
» Superiar Dynamic Range
» All Solid State—28 VDG Final
* QSKCW
* Optional Automatic

Antenna Tuner
» Duat VFO w/8 Memories

CALL FOR SPECIAL SALE PRICES!

* Dual Mode Noisg Blanker _ » Speech Processar

. gFﬁpfee:? ll:rocesgor | TS-4308 s Narrow/Wide Filter Selection
- 8 " - i

. MLUCHT Mucﬁwﬁcrmtépp 4 Most Advanced, Compact IF Shift

HF Transceiver List $899.85

CALL FOR SPECIAL SALE PRICE!

« (Jeneral Coverage Receiver .

»  * USBILSBICW/AMIOptional FM §

3 s 10Hz Duai 5tep Digital VFO @&

« Eight Memories
wiLithiumn Back-up

* Memory and Band Scan

* IF Shift—Notch Filter

« Full Selection of
Dptions Available

)

15-8305—T5-5305 16010 Mater HF Transceivers

s Ali Solid State Except = AF Speech Prosessor
Briver and Final Amplitier  « Adjustable Noise Bianker
* Wide Dynamic Range s Fyll Selection of Optional
« \rarlable Bandwidth Crystal Filters

Tuning (T5-830 * Built-In AG Power Supply
* [F shift

TS-830-S List 5949.95 T5-5308 List $739.95
GALL FOR SPECIAL SALE PRICES!

i

T5-1308E Compact 80-10 Metar Transceiver

* Ajl Soiid State » Noise Blanker

= 100W Qutput s Marrow SSBICW
* |F Shift Filter Option

« Spaerch Procasscr

T5-1305E List $629.95
CALL FOR SPECIAL SALE PRICES!

TL-922A Linear Amplifier

+ {&0-15 Metars * Compalible with all
* 2KW PEP Input Power Kenwood Transceivers

= Palr of Rugged 3-500Z and Many Others
Tubes included + Built-In 110V -220 VAC
Powar Supply

TL-922A List $1229.95
CALL FOR SPECIAL SALE PRICES!

TR-7950/7930
» Large LCD Readout » Automatic Oftset
» 21 Multi-Function Memgory  # Built-in Encoder
Lithium Back-up » Memory or Band Scan
» 45 Watts (TH-7950) * MUGH, MUCH MORE!
¥5 Watts (TR-7920)
TR-7950 List $399.95 TR-T930 List $359.95
CALL FOR SPECIAL SALE PRICES!

TM-201A/TM-401A 2m{70cm FM Transceiver
* 25W Qutput {TM-201A) * GaAs FET Front End
12W Output (TM-4014) « Tone EncoderMic
= Ultra Compact « Band/Memaory Scan

» Dyat VFO—5 Memories
TM-201A List $369.95 TM-401A List $399.95

CALL FOR SPECIAL SALE PRICES!

TR-9130 2 Meter All-Moda Transceiver

« 25W Qutput— All Mcdes = Duat VFC

» Six Memories—with « Hj-Lo Powsr Switch
Battery Back-up = High Pertormance

= Memory and Band Scan Noise Bianker

TR-A130 List $529.95

CALL FOR SPECIAL SALE PRICES

TR-2500 2.5W/300 mW
{Bwitchable) 2 Meter
Handhetd Transceiver
Smal! Size— Sinall Price—
Big Pertormance!
* D Readout
s Tan Memarias
wil.ithiem Back-up
» Rand and Memary Scan
» Bilt:in Sub-tona Encoder
* Built-In 18 Key
Autepaich Encoder
* Slide Lock Battery Pack

TR-2500 List Price $328.85
CALL FOR SPECIAL SALE PRICES

TR-2500 Options:

b 57-2 Base Charger $89.95

| MS-1Mobile Charger $£2.95

| VB-2530 26W Amplifier $99.95

| BT.1Battery Gase $11.95
SMC-25 Speaker Mic 534,95
LH-Z Neluxe Leather GCase $37.95
i AA-3 Telescoping Antenna $14.95

| All TR-2500 Accessories in Stock

| for Immediate Shipment!

| TR-3600 Also in Stock at Sale Prices—Calll

BH-2A Belt Hook $4.95
PR.25H Heavy-Duty
Battery Pack $39.95
DC-25 13.BVDE Power
Adapter $19.95%

TW-4000A Dual Bander

£m and 70cm FM in Ona Compact Package!

* Big LCD Readout + Qual VFG

+ 25N Qutput—Both Bands  » GaAs FET Front End

* 10 Memories wiScan + 16 Key Up/Down Mic
and Back-up

V§-1 Voice Synthesizer and Other Accessories in

Stock—CALL FOR SPECIAL PRICES!

R-2000 Receiver
R-600—R-100S—R-2000 Receivers in Slock! |
CALL FOR SPECIAL SALE PRICES—SAVE 5% |8

T5-780 2mi70cm !
Dual Band— All Mode|
Transceiver

* Dual VFO » Band Scan

s 10W Qutput * 10 Memorles

. \IO.}( » Memory Scan

= Naise Blanker « AG Power Supply
TS-780 List $999.95

CALL FOR SPECIAL SALE PRICES!

T8-660 Quad Bander— All-Made Transcaiver

6m, 10m, 12m and 16m
* Dual VFO = Noise Blanker
* |F Shift = 4OX, Narrow Filters,
* 10W Qutput AC supply and Other
* § Mamorles Accessorles Available
T5.-660 List $699.95

CALL FOR SPECIAL SALE PRICES!

126 05

IMPORTANT —Prices shown are suggested by the Manufacturer. You can Save Money with a
Big Texas Towers Discount! Call today for our Special KENWOOD Sale Prices and Save $$§!!

Div. of Texas RF Distributors Inc. 1108 Summit Ave.,

Sulto 4 # Plano, Texas 75074

Telephone
{214) 422-7306
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ICOMIC-7S1A . LIST PRICE $1399
CALL FOR SPECIAL SALE PRICE]

ICOM IC-745

LIST PRICE $939
CALL FOR SPECIAL SALE PRICE!

1C-02AT
NEW 2 METER
TOP OF THE LINE HT

+ 10 Memonas

* Ofiset Storage

* Lithium Memory Backup

* 13.8V0GC Operatian!

* Sealed Case

SUGGESTED LIST PRICE $349
CALL FOR SALE PRICES!

ET® ALPHA sALE!

76PA  $1899!

Model List Sale*
THA $1985 CALL
76PA $2385 CaLL
T6CA $2695 CaLL
374A $2585 CALL
78 $3495 CALL
*Sale Prices Too Low To Print—
CALL & SAVE 38!

P KENWDOD

TS-5305

LIST PRICE $1739
CALL FOR SPECIAL SALE PRICE!

el
T5-4308 LIST PRICE $899.95
CALL FOR SPECIAL SALE PRICE!
gad,  TR-2500 2.5WI300 mw

{Switchabls) 2 Moter
Handheld Transcaiver

%  Small Size— Small Prica—
ki Big Perlormanca!
+ {01 Readayt
*+ Ter Mamanes
Alilhim Backup
* Hand and Memary Scan
* Bl In Sobe tone Encoder
:  + Buiit-In 18 key
Autopateh Encoder
* 5lae Lock Battery Pack

TR-2500 LIst Price $329.85
CALL FOR SPECIAL SALE PRICES

i 2 (R A 4

TEN-TEC
SALE!

s

CORSAIR Lisl $1169

Deluxe AC Supply List $199

Both ltems—Yaurs for $1169!

All Ten-Tec Accessories in Stock
for Fast Shipment!

;.‘

TEN-TEC
New 2M HT
Full Featured!
List $319
Sale $279.95!

4229 2KW Tuner Kit $189.95!

FT-767GX LIST PRICE $829

CALL FOR SPECIAL SALE PRICE!

FT.726R  LIST PRICE $829
GALL FOR SPECIAL SALE PRICE!

v

FT-20BR 2M HT

List $319

FT-708R 440 MHz HT
List $319

* LCD Display

* 10 Mewmoties

CALLFOR
SPECIAL PRICES!

NEW ST142.P
2M HT

* 35WHW/. W

* 142-149.995 MHz
* LCD Display

* Programmahle

PL Option
List 339.95
SALE $299.951
STiddpP, .. ... .. ..., $259.95
ST222xP . ............ CALL!
ST442pP . ... ......... CALL!
SANTEC Accessories
SM3 SpeakerMic. ... .. 334,95
ST-LC LeatherCase. ., ,$34.95

ST-500 NiCad Battery, . $29.95
ST-4QC Base Charger, . $69.95

SALE!

NEW RTTY/ICW COMPUTER
INTERFACES

AL

CRI-190 List $249 SALE $229.95!
CRI-200 List $209 SALE $269.95!

CWRessD
RTTY/CW
TERMINAL

List $509 SALE $749.95!
(thor HAL Pruducts On Sale
L. 343995 DSHI00ASR S‘IEQQ 96
CWHEHD 62906 METH00 ., . 95
b‘TZTUOIKEIMUD $749.95 RS2100
CTZEQVKB2100  $849.95
DokE $1049.95
AAQI000 . $549 95

$169.05

TOKYD

HY-POWER LABS "5 % - -
HL-30V Reg. 369.95
SALE $59.95

HL-82V - 813995  HL-QOU . $3429.95

HLABOV 528995  HC.200 . $89.95

HL-20l3. . $99.85  HC-2000 $269.95

KDK FM2033

List $330.95 Sale $299.95

AUNRAIEE ampLiFIER

B1016
$249
Model  Band Pre Input Output ¢ ale

amtp Wr rice
atuth M Yes W 190w J0A 3249
B M Ro W W L
#4215 DM Yes MW S0W 0k §eR9
2105 oM ey A0 BV A 3150
a1is M Ter  IDW  THGW DA §pag
an M res W sW t7a $19s
c2z 0 Mo 2N W tA §
ANk AL Yes  WW O SON H0A §ITS
(S D] H 220 des WY AW 20A EPNY
Das A0 N Ay 0w BA M1AY
DivI0N 44 No 10W DWW 08 RAED

RC-1 Ramote Control lor Mirage Amplitiars
MPF.1 and MP-2 Pesk-Rencing Watlmatar

ASTRON POWER SUPPLIES
Heavy Duty - High Guatity - Rugged - Reliable
@ InoulValtage 105-175VAC Quipul. 14 3VDC = 05V
® Hlly Bigetromicaily Requlaled—=5mv Maxmum Aipple
® Current Limiting & Crowbar Protechien Gircints
® M-Series Wih Meter —A-Senes ithout Meler

CP-1 COMPUTER PATCH
List $230.95 SALE $189.95!

';___.—'_,
The Inlariace Kep. $169.95 Sale §129.95

A
MasterCard
W

Modst ‘Tont. Amps I8 Amps Prics The Interdace [I Rep. $269.95 Sale §239.95
RS4a 3 4 s s CP1-20 '9219 o P1 Bd L 2190 agoim Amor WG amsoll 4
ASTA 5 ! ol | MP20.. . 64, . B218 SavMammenl  $13 Hamed VIG2S %
R - g b VIC-EO MBAText. $79 (354 MBAText. 574 vedamorSon 8 named Mol @4 99
RSIOM 1% 5 129 All AEA Keyers Antennas & Accessories Modsl B8 Amlar Sgtt 99 Alan Hamaatt b
RS54 28 i =] in $tock! Apple Hamsolt 29 TRS-B0C Hamso!l 58
RSIEM 5 3% 149
AS908, 3 ) 99
RE50M ar 50 121 | — . METRON
[*@ 53 i MA1000B
T " - AMPLIFIER
MFJ 1224 COMPUTER INTERFACE $89.95 .
Solid State

2028 Nuoise Bridge, . PR KW Amplifier

250 2KW Ol Load. ... ... ..

422 KeyerPaddle. . I = No Tuning * 13.86 VDC Operation

: 901 300W Turer, . ..., .. * Hemote Bandswitching « Gompact
N S41C 300 W Tuner. .. ....... A * Heavy-Duty Construction
MOBEL RS-50A 989 Neluxe 2KW
N i List Pri SALE PRI 5.95

TEXAS TOWERS

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 » Plano, Texas 75074
Monday-Friday 9 AM - 5 PM Saturday 9 AM - 1 PM

(214) 422-7306
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IC-745
NEW GENERAL COVERAGE-ALL MODE
GOMPARCT HF TRANSCEIVER

+ All Solid State
* SSBICWAMIBTTY

* FM Option

* Receives .1 - 30MHz

s Dual VFO w/16 Memories
» 12vDC Operation

» (0% Buty Cycle

* Speech Comprassor

» Lithium Memory Backup

* Adjustablie Noise Blanker
» [F shifyPassband Tuning

LIST PRICE $999--CALL FOR SPECIAL SALE PRICE!

{C-751-ICOMS’ BEST!
NEW-HIGH PERFORMANCE-
S5B/CW/AM/RTTY/FM TRANSCEIVER-
GENERAL COVERAGE RECELVER

LIST PRICE $1399—CALL FOR SPECIAL SALE FRICE!

= All Solid State

+ High Dynami¢ Range

« Full QSK Operation

* Receives .1 - 30MHz

* yal VFO wié Memories

+ 12VDC Operation or
Optional Internal AC Supply

* 100% Duty Cycle

= Speech Comprassor

= Lithium Memory Backup

» Adjustable Nolse Slanker

= {F Shift/Passband Tuning

IC-2KL 500 WATT LINEAR AMPLIFIER

+ Broadband Tuning
+ 500 Watts Output
= Full Final Protaction

= 160-15mtir Goverage

» SSH/CWIATTY Duty Gycle

* Aufo Bandswitching

= IC-2KLPS Power Supply
strapable 120V/24CVAC Operation

LIST PRICE $1795—
CALL FOR SPECIAL SALE PRICE!

{C-730 COMPACT 8D-10mtr $SB/CW/AM TRANSCEIVER

» All Solid State

s 100 Watt Qutput

* 12VDC Cperation
LIST PRICE $829—
CALL FOR SPECIAL SALE PRICE!

= 80 - 1u Meters
= Dual VFO
* GW Filter Option

e
s
£
b

§-70 HF GENERAL COVERAGE RECEIVER
o 4 - JOMMz Coverage * GEHICWIAMIRTTY
= Passband Tuning » ¥M Option
« Netch Filter * Builtin 120VAC Supply
= (W Filter ar 12¥NG Dption

LIST PRICE $749—
CALL FOR SPECIAL SALE PRICE!

1G-271A 2 Meter All Mode Base Transcaiver
IC-471A 430-450MHz All Mode Base Transcever
» SERCWIFM » 25W Qutput - 2mirs
« Dual VFO Tuning -« 10W Qutput - 430-450MHz
* 33 Memones « Low Noise FLL Design
» Prograrmmmable Sub-audible Tones
s 12VD0 or Optional 120VAL Qpesation

IC-271A List SE98  1CAT1A List 5758
PLEASE CALL FOR YOUR SPECIAL PRICE!

1€-290H 2 Mater 25 Walt All Mode Mabile Transceiver
iC-490A 430-440MHz 10 Watt All Made Mobile Transcalver

16-560 6-meter 10 Watt All Mode Mobile Transceiver

= 5SBICWIFM » Dual VFO Tuning

« Notse Blanker = Memories

+12VDC Qperation

1C2A0H List $54%  (CAS0A List 5649 EC560 List S48
PRICES SHOWN AS LIST=CALL FOR YOUR SPECIAL PRICE!

iG-25A/H 25/45W Zmir FM MOBILE TRANSCEIVER
1G-454 10W 440-450 MHz FM MOBILE TRANSCEIVER

= {Green LED Readout = Nuai VFO Tuning
* 12¥ DG Qperation » § Memories

1C-25A LIst $350  [C-25H List $389  IC-48A List $399
PRICES SHOWN AS LIST—GALL FOR YOUR SPECIAL PRICE!

WORLD'S MOST POPBLAR HT's
PLEASE CALL FOR SALE PRICES!

1G-2AT 2METER H.T. List $269.50
{G-3AT 220MHz H.T, List $299.95
IG-4AT 440MHZ H.T. List $299.95
PRICES SHOWN AS LIST—

CALL FOR YGUR SPECIAL PRICE!

« 1.5W Qutput - &l Models
+ Complete wiNicad & Charger

All Accessories in Siock!
BP2 Hattery Pask. .......o...0itieeerinns $59.50

aP3 Battery Pack. .. ... . 52060
8P4 Battery Case .. . ... Ce e 12580
Hph Battery Pack_ ... ... o $49.50
BCA0U Base Charger...... . ... ... cooaeos $66.00
CP1 Lighter Gord. o — . .ocooeeen o e 3960
DCIRCCOMd. .. ..o - S1TED
HM$ SpeskeriMic... . ... ....... . ... .33450
LC10LeatherGase. ... ... v iiiiiin ..534.95

IG-02AT
NEW 2 METER TOP OF THE LINE HT

= Digital LCD Readaut

s Scanning

* Pregrammable PL Tonss
« Opticnal 5W Battery

» &-meter Function

+ 10 Memories

» Offset Storage

+ Lithium Memory Backup

= 13.BVDC Operation!

» Sealed Case

All These Features and Much, Much Mora!

SUGGESTED LiST PRICE $349
CALL FOR SALE PRICES!

PLEASE CALL FOR INFORMATION AND PRICES
0N NEW ACCESSORIES FOR IG-02AT.

1C-AP3010
440 MHz REPEATER

» (0 Watts Output

* Microprocaessor
Controlied
CTSSIDTMFID'ER

* Built-in 120VAG or
12¥DC Operation

» (rystal Controlied

LIST PRICE $999
CALL FOR YOUR SPECIAL PRICE! ‘
MOUNTING CABINET AVAILABLE--QNLY 5249

1G-120

NEW 1200 MHz FM Mobile Transcaivar

* 1 Watt Qutput = 12601300 MHz Coverage B

* Gireen LED Headout « & Memaries h

» Programmable Qffset = Scanning
List Price $489—Ficase Call For Price and Delivery Intorma- |
tion on the [G-120 and RP-1210 Repeatar. . e

] Div. of Texas RF Distrib

IMPORTANT —Prices shown are suggested by the Manutacturer. You can Save Money with a
Big Texas Towers Discount! Call today for our Special ICOM Sale Prices and Save $$3!!

utors inc. 1108 Summit Ave., Suite 4 @ Plano, Texas 75074

Teiephone
(214) 422-7306
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FT-ONE
GENERAL COVERAGE—ALL MODE CAT SYSTEM—Computer tidedNTransgolvarE
DE| = Wide Dynamlc Range * Low Noise Front End
LUXE SOLID STATE TRANSCEIVER = (3enerai Coverage * 10Hz Digital Readout

Buy Now and Receive These Accessorles Free: * All Mode Transcaive—GWISSB/AMIFMIFSK!
300Hz CW Filter . $¥REE  BOOHZ CW Filter, $FREE « Full BreakinCW =« fiF Speech Processor
800Hz CW Filter. $FREE  BKhz AM Fliter. . $FREE * Variable Bandwidth < IF Shift + APF/Noteh
Memory Backup.$FREE Insiallation. . ... $FREE * AG Power Supply * Adjusiable Nolse Blanker

» 12 Internal Digital VFO's with Memaries

List Price $3074. GALL FOR YOUR SPECIAL PRICE] Much, mush more-—call or write for info
GQuantities Limited — Hurryl Computer Interface now in development—
Own Tomorrow's HF Transceivar—Today!!
Manufacturar's Suggested List Price $145%
Call For Your Special Price Today!!

hy-gain

CRANKUP SALE!

All Models Shipped
Factory Direct—
Freight Paid*!

Check these features:
® All steel construction
® Hot dip galvanized after
fabrication
® Complete with base and
rotor piate
® Totally self-supporting— |}
no guys needed

Sale §
Model Height Load Price

HGITSS  37ft. 9sq ft, 3 679

HG528S 524t 9sq b, $ 950§

HGS4HD a4t i6sq i, $1499

FT-757 GX

Compact General-Coverage Transceiver

» Gieneral-Goverage * MemoryiBand Scan

Heceiver * Gpewch Processor
¢ USBILSBICWIAMFM  + OW Fitar and GW New 80-10mir Compact HF Transceiver
s Dual VFOs Keyar included

ET-77

; i | » 100 b + Digital Readout * Adj Noise Blanker
" oo réim:,h 1th1;v&tzlgutpuu100 % | +CWISSBIFM Modes = CW Wide/Narrow
» [F Shift/IF Width * Many, Many Other = Qptlonal AC Supply, CW Fister, FM Unit
Controls Features External VFO, Antenna Tuner Avaliable
List Price $829. Call for Special Low Texas Towers List Price $599—Call for Special Low Texas Towets
Discount Price and Save $§% Discount Price and Save §%

16sq. 1, 32390 i

HGYOHD 70 ft

Masts—Thrust Bearings—
Other Accessaries Avallable |
-=Calll Prices Shown Are §
Your Total Delivered Price
In Continental U.S.A.1

These rugged crankup

e All Mods Tri- Blnd rnnwllnr
FT-230R 2mtr FM. .. . . . $350 ~
FT.730R 440Mhz FM ... ...5389 | o Gaq sz

. s 10 watts output on all bands
* 10 Memories = Two VFO's o 430450 Mhz

= [.CD Readout *» 25W Dut « 21, 245 & 28 Mhz

» Memory or Up/Down Scan aption available soan

Call today for Special Dlscount Please Call For Price & Delivery Call today for Speciat Discount
Price 8 Save 5% Information Price 8 Save §8

towers now available from
Texas Towers! All models
available On Sale for
tremendous savings to you! &
To save on freight costs, |
all towers ara shipped
directly from the Tri-Ex
factory to you!
Check these features:
® All steel construction
® Hot dip galvanized after

FT-208R 2mtr HT.... .. $319
RF Qut: 300mw/2.5W

FT-708R 440MhzHT . . . .$318

RF Qut: 200mwi1.0W
¢ LCD Display * 1) Memeries
* Up/Down and Memory Scanning
= Complete wiNlcad Battery,

FRG-7700 ‘ Gharger and Rubber Duck Ant

All Mede Digltal Communications Recelver .15 to Accassories Avallable:

29.99Mhz—Recaives SSEAMIFMICW, Bulltin § | (105 Lgater base. .. b
Mater, Speakar, Noise Blankar, Tlmsr, M Squeich, ENB-2 Nicad..... ... .. . .. :529

AG Supply and More! NG-8 Base Chge. .. .oo v 589
Manufacturer'a List $499—Call today far ‘four Call for Special Yagsu Discount
Speclal Discount Bricet! Pricas!!

fabrication

® Complete with base and
rotor plate .
¢ Totally self-supporting—
no guys needed

:

[

P
]

- Y,
«‘.C'.'

i Sals
j}% Model Height Load FPrice
R+ W-36 WH 9sq.it. 3579
’A_ﬁ 50 mph

4 WT61 511 9$q ., 3999

mph
LM-354 B4t 1ssq. i, $1599

IMPORTANT — Prices shown are suggested by the Manufacturer.
You can Save Money with a Big Texas Towers Discount!
Cail today for our Special Yaesu Sale Prices and Save $3% i!

b 0 mph
by ‘% LM-470D TOit. 18 sq. f1.. $29099
-»; (Motarized) 80 mph
45% Masts— Thrust Bearings—Other
o Accessores Available at Sale

MR  Frices—Call!

S

’k rCord___ Div. of Texas RF Distributors Inc.
e 1108 Summit Ave., Suite 4 e Plano, Texas 75074

Telsphone
(214) 422-7306
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PROFESSIONAL, RELIABLE, QUICK AND
ANXIOUS TO MAKE A DEAL WITH YOU!

1039 Latham Dr.

i Service Department
Rock Hill, SC 29730 czwlgga-ggg_r_’r{rﬁe

MANY IARU SOCIETIES,
BOOK STORES AND
ELECTRONIC DEALERS
STOCK ARRL PUBLICATIONS

BENEFITS FOR YOU

GIST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids,
Government Ligisorn and More—Much More!

—— ———— — T— C——— S ——— T W S w— ——— T —— — - S f—

MEMBERSHIP APPLICATION

Name Call
Street
Gty oo Prov/State ... PC/Hip_ ...

$25 in U.8./%30 10 Canada/$33 elsewhere (U.S. funds)

Licensed amateurs, age 17 or under or age 55 or over, upon submitting proof of age. may request
the special dues rate of $20 in the LL.S. ($25 in Canada, $28 elsewhers, in U.S. funds)

For postal purposes, fifty percent of dues is allocated to QST, the balance
for membership.

Expires

Bank.No. . ___ Expires
The American Radio Relay League

225 Main St. Mewington, CT. 06111 UsA

130 D5

WJtCUE KB4VI WD4DAG WD4MTK. PSHR: WX4| WACKS
WALLXE WAALIDH W, P. BPL: WALIDH, Thanks toall
of you for the ?ccd work You keaé: a&.nr sectmn looklng
&’ocd 73 Joe raffic: WALIDH 7
ACKS 55 54, WALLXP 50, KAAOZ 48, W.MF!N!s
286, WADGH 1
GEORGIA: 5M, Edd Kosobucki KASNL ~ SEC: WB4ARY,
STM: KAVHC, WALABY. BM: W4BIA. OOJRFI
KAVHC. PIO: WA 4PNY SGL: WABTZ, V0 K4ULR, Nws:
WA4PZD, Con?rats to all of you who have been lectad
to the leadersh p of UR respective clubs. Hopa that U have.
a gud vear, Dalton ARG officers; KE4LA, p Gp
KAl sac itreas BGMHCat Newnan efacted WJI E,
D4 C, act,; N4DS
ARRL VP WAHA Eathared 4 huq rowd when he spoke
to the Albany ARC. Their newly installed offlcars are:
WA4GKI pres.: NT4E, v, J: A, secyw treas.
Contrat Ga ARG elects k4KKQ pras.; D4NGF v.p.;

KCAWU, sit; N4 BHB proEanlr AugustaARE:: NAdL pras.;
mFﬂ_!gl ;e gk mFCL Nmﬁﬂs now In Aiia AT
ear ay elag e ras.; v.p.; ,
i f AT ct. Gulhnit Cor ﬂs-
K pros. A4:oé v.p.; KA4BNG, secy.; NG4, traas
WE4D| A4BXA, aditor, WSLFL made hanorary
meamber of the Aﬂanta c. WABIW keaps Atlanta area
hams infermed on al f 10 activities, Kaep it up.

QCWA net meets on Sa!at 9 EST on 3832, U are cordially
invited to mest the ang Cal guitt Co, HHS Insiallad
WDMA, pres.; KB4D sit, Stone M1 146.18/76
rnachine bain: re Iaced with ail new aquipment and will
have naw ton ro er & natural gas generator, it cud he
possible that UR naw Ga Ham tag will have Amateur Radio
raplgclnq Peach State, As of :h s wrlth&a a bl Ia bef?%
tha State Senate tnx 1o the sttorts of W
Augusta ARC, Central (Ga ARG & Savannah AHC are the
threa SFPE‘:""' "Service Clubs in the section, Won't U gat
with UR club mombers & seaa If L) can be the next ene.
Flememher the Albany ARC Hamfest com!vymg‘ on Mzey
3& promlsa a FB tima, Tramc

99, KANM 83, NARIM 39 WBAN
34, K4VH03§ EV w BIA23 'N4UZ 13, KAGATM 12,
EhaAL 10  WALION & RAINL

NORTHERN FLOHID.Q SM Billy Williams, N4UF — The
Gulf Coast VHF Traffic Net continues to be v
N4EZU is NM and the net megts at 2000 local. fflcen
of the Crestview ARG ai D5M, pras.; K4FGI V.,
KA4VDK, treas. W4ZGS ascy.; RA4KMP, mgr.
KABWN s systam oFaraior for'a RTTY mal]box on the
147.33 rptr in FW! hose interested are invited to par-
ticipate, N7SD has now ham classes undarwa'y in Da ona
Beach, OPARG Is ordaring a new duplexar or the
Wtr LMARS committee chmn are KF4 BG
D4EMN WERAD N4ADI KEI4LB AJ4L K4AHO KW4V and
NE4l, KF4LG KF4EF 8 W1BEL uave I:\‘.Era.rn onh packet
radio to LMARS. WBATPG hams assisted
with comm, for Fla‘rtanders Hun KBQLTh aded up comm.
for Spring Hill Run also. Both very successful. KAADBZ
ishaadin%&afeasihlht&studyconcamln? 2 Tallahassee
harnfast. gave ham radio demo to Boy
Seouls In Tallahass

r&actwe on 160 with over
an coumr!ss. KB4, JB acﬂve with ailbox. New EG
for Bay Go. Is KAGVVY. The 1834 Fla. QSO Parly is May 56,
The goal is to activate many of Florlda's 87 countles dur-
ing the weehend. Clubs and groups are Invited o operate
moblle during the three sagmetis. The ragard ig 31 coun-
ties in a waelend establ shad by WA4SGF. ‘l‘hoau In-
terestad should contact N4UF {Q H on EB 8 of QST
NOFARS was presanted with 1he Fforida Skip FD trophy
for the sacond consecytive year NOFA 2180 h asanew
Directed Independant Study program for novice as
cgnslating [+] 1our mogulea Tra.ffig WF4X 562 WD4IIO
Wku
AAEYL 119 BSLT 170, WBA4ADL 1 Kb 104
KB4LB 121 AMFG mz WAMGO 78 KFiu 88, WD4MLC5
i 57, B4TZFI 51, NAAEH ﬁwmxio WAGLW
uzd'r B 33 NF4O AP 28, WALSTZ
25 KD4 'KBEGT 21 N4UF 2, Ns4c 20 'WB4Y$V
18, WD4RIO 1? AH2A 015 KAAARY |
12, N&HJE 11, N4JHI 11 NMF 10 WALUW 9, M
BAAWE 8, KEAGY T NAUD T K145 5 wmxxs K4V
4. qnec)wxﬁa,MLQ 278, WDAAUZ 227, KF4U 1

SOUTHERN FLC'IRIDA SM, Fllchal'd D Hill WA4 FK —
SEC WASS, STM: K4ZK, TC: KIAT W-MEI C&
ABAWJ. PIC: WAWYR, SGL: KGAN. W4SE,

grats to WASS who is now doing doubls dut 23 both S C
and QO/RFI Coord, Bulletin Manage r WALEIC reports 24
buileiins received and E0 sent XWMEK} 12 4IM 8
WADL 21, AAJBN 4, NW4R 15, KIEK and
wn4KBW . KEAO said he Is gwlng up his AHN EAN
liaisons. He sald that after 20 years of tratfic ha.ndllng ha
wanted to t something new and is geml'(lﬂqsot u[g far
RYTY opoerat] on He will still continue to
WALLA handled 40 phone patches during Janua? Tha
America RC of Hlalea'l has been approved as an afflliatad
club. KaZK reported that adry ¢ wn foraslmul ated nuctear
digastor was held in Jan %g The full fledged test invaly:
ing the evacuation of 10,000 paople will be held In March.
Tha ractice was cut short, howaver, when & bottle labal-
nltroglycerine was found near the reactor. Foﬂunats
a« it was ust sick humor and not the real lhin%

d a FB|ob of Donrdlnatlng the Fart Myers ARG bc
attha Southwast Florida Fair. WB20! UKre orts that AF!
I\ﬁ estahllshlng [} ne\néstatlon at the Rad tiross Ha, in Ft.

L ang WD4CHO ali worked at the
Boy Scouts Order of the Arrow training session at the
camp In Charlotte Co, W4JM writes that he wishes mora
Yuys would work the ARRL QS0 padies. He has trouble
evary time u'%lng 1o work Sathern lorida. When vau have
A news item be sure to include it with your 8AR; Emt send
b radlogram, and evan if you are niot a trafflc handlar |

ill would liks 8 short radiogramrgivlnwoma item of in-
te:rzest ralatlve towur stat on PFK. Trafzgc

UL, 345 ASCL
AAEIC 764, mza( a8, wauuo 151 KEdO 33 KY4U 133,
BAWYG 1 é:r HAAGHIS 117, K4E 15 i NuM 11
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Attention
Moonhouncers

and Satellite Communications Enthusiasts

Introducing New Ultra High
Performance Antennas
from KLM Electronics, Inc.

KLM Electronics is fueling the Moonbounce and Oscar 10
revolution with Antenna Equipment that delivers truely
Out-of-This-World performance.

For the Moonbouncer, our New 2M-16LBX is designed
to be the highest gain 2 meter antenna available on the mar-
ket today by more than a full db, making the 2M-16LLBX an
outstanding performer as a single antenna or in Moon-
bounce (EME) arrays.

The New 432-30LBX follows the same pattern as the
2M-16L.BX, and soon will become the industry’s standard
of comparison.

Featuring straight forward construction, and an innova-
tive tapered boom that greatly reduces windload and adds
strength and durability, Virtually unbreakable, insulated,
3/16" rod parasitic elements are anchored through the boom
to insure years of trouble-free performance.

For the satellite enthusiasts, the 2M-22C high gain 2
meter, circular polarized antenna, features the same rugged
construction and total flexibility as our very popular
2M-14C with a 2db increase in gain.

Four or more 2M-22Cs make an excellent array for
Moonbounce (EME) by elminating Faraday fading.

Fiberglass/aluminum stacking frames are available as
well as 2 and 4 port power dividers and phasing harnesses
to optimize the performance of these type arrays. Watch
for our new elevation drive system coming soon.

o
#32-30LBX
BANDWIDTH ...... ..ottt iiirrinrancnns 430-440 MHz
GAIN L i e e e e e e
BEAMWIDTH .....oviviviienninnernnnss Creerrearaaraeas 0
FEED IMP........ e ETaier e aa e, 50 ohms unbal.
BALUN........ovvuienn Fa ke ere ettt rans .+ Included
BOOM LENGTH ............... Ctrnrrrarareraeany 21 ft. 9in
FiB.ieriiiiiiiinnns . FIS criiiiiiiiniiins
VOWR L it e et areia 1.5:1
WINDLOAD .....iiiiiiniennrenaranas v... 143 5q. . (typical)
TURNING RADIUS .. ... it e rrrirannnnes i21t. 5in.
B 1 2 2 lbs,

2M-22C

BANDWIDTH .....0oiviiiuirneninrnnrrrenansas 143146 MHZ
GAIN ... e iiaes fereraenes .

BEAMWIDTH .............. Cirerarrararearaes (V) 28°, (H) 33°
FEEDIMP........¢cocviiiiiiiencncnnns SN 50 ohms unbal.
BALUN ... i iiiiviiiiiiinns e eheraraers 4:1 RG303, Teflon
BOOMLENGTH .....cooviviiivrnrannnnnn. 28 ft. 1 in. (tapered]

BEAMWIDTH ... oottt cnnsinss s s EL

FEEDIMP........ooiiiiiiiiiiiieiaiiienenans 50 ohmns unbal.
BALUN............. e he v e ara e ey (2) 4:1 coax
BOOM LENGTH ............... Verreavaeas 19 ft. 1 in. (tapered)
VEBWR .t a et 1.5:1
WINDLOAD ...t cii i e ciieaass 1.85 sq. ft.
ELLIPTICITY ... e e i i i iesarnraanacanss 3 dB maxz.
CIRCULARITY SWITCHER .........cc0vivenss. +. C8-3 included
L 1 11 Ibs,

See all our new antennas and equipment at the Dayton
Hamfest, Booth #23,

electronics, Inc.

P.O. Box 816
Morgan Hill, CA 93037




digs Nat Slow (WINS) daily 7 P.M. {2300 UTC) an 3.710
MHz West!ndlesNetCuntraHW N Bdall 430 P.M, (2330
UTC). The Puerip Rico ARG will celabrate a fransmitter

hunt activity on Sunday, Feb, The trans;n(i)ttmg slte and

irfagrfml?sé’or{% wullﬂbe %hat?lha‘rgetof P4, presldalnt
ar the {irst parson or group arriv-
DIVISIOH Of HARD'N EIECU'O!'IICS ﬁ'sg a? f’hg sita \Tvl?l bzg ot $100. Gucp Iucl?to ail (#pycu &
.o new radio amateur's club was organized on the westaén

side of the island. The new odganlzatlon i8 led by KP:
The name orf‘thls club Is "Fe araclon de Radicaficionados.

NO FR!LLS J(lST LOWPRICES Goais S 1 resenad Soor KPADL Teborts e folowing

Trt;jllfs{}fo& HEHJS1§12NNEE%QQ§{1 18?’, G C Ti 31 sassons,
:
. WOO SOUTHWESTERN DIVISION
KEN D QE‘IZONA_ i%’EE\nr'\lfch JDEO!I'II’EIW Ni"E{-]i.l —f %TM WTEP
-4 8 mon Q anuary
1i QTH. The C ARG h
TS 430 TR 2500 TW 4000 ok % S S, S A bt e

HF sCall Z2m 285.00 {HF/VHF s$Call secy.fireas. ARA re aris the tohawin parttcigai lnF;erolS’

viding comm. for the Thundesbird Invitational 5allnon
B K A WA’ 7CHQ

5

1ace; WBZG

. T KATEQQ KJTJ KOTOR N7EHA N7EJJ NTOFH KATPAE

TERM N kG
e YAESU ° #ﬁ / o [@3ICOM Eﬁ%‘%"T“EEEﬁH”%“bé.‘#ﬂ"i‘ﬁu’%af“#a:é*z'&' NT2VA
e e Gt L
FT 980 ¢ 2AT IC-751 SEcY. NTBUdP treas.; .q\i_r;]m% lex 7K N?D‘?M%NUM
HF sCall 2M $219 HF sCall E.KYWbEYaers mﬁ?‘ﬁgﬁ’ VS KO sacy MY Hoaa:
rd mambers. EAH raports’ that &

number of a.mataurs hel ad provide comm. for the Hex
Allen Days parade in Wilcox, W7KAX repom that the
Hualapal ARG officers are: WATOPQ, p BT, L
i e ffefg;mwsg;"m?m
; actus Net: 8 new
EPSONFX-80 565.00 C.Itoh8510 495.00 g’org@fyﬁ}gf"[,gngﬂ,;gg’,g{g;gggf,g;m,ﬂ? stll gg“;f,m
ment befere they'ra all gone. Trafiic: KB?FE 247, KOTY
56, WILVE 91, W7KX TKQE 20,
fp%( iz N7CQY 9, NTEH 9, KTNMG 7, WB3LGQ &,

3
ALL TOLL FREE LOS ANGELES SM Stan Brnkl N2YQ - SEC: NEUIKL
= ARES'In Subarea-+ had 2 sug.
Xy cassiu[ sobriat shuttle on New years eva, KABHWY,
KAGNRH and KAGIDT operatad unfil 4:30 AM. with 25
?tckups and 50 riders, The San Fermando Valey AHC hnnor
wo oltatending amateurs in their club this year, WBSTHM
racaived the WEIN Award and WABLALU recaived the Silver
Dollar Award rorhis wark in ARES. In addition te my other

duties and work 1 have bascoms Bulletin Editor for the
Southemn Calif. DK Club. Hope to CU at the TRW swap

For information on our other lines . ..

IN TEXAS CALL 817-496-9000

3y meets. 73 Stan 2Y0Q.
5635 EAST ROSEDALE ORANGE: SM, Sancia Hoya, WAGWZN — SEC: weyBo,
F l ‘ P [0: NSBW. SGL: NeHI EDD. It i
! - wo RTH’ TEXAS 7 6 1 1 2 3?1?:'5%';% Ere'?tha@ u?esmustmnouanKE%&éo"s reslgn:
' tion as DEC (and RACES R.0O,) for San Bernardino Co. at

almost 30 years clf selvlce Hns osltlon will be ftlled h
his asat WASIKH. Also, WBS ad 1o resion as DE
for [nyo Co. and bls repiacarnant is KAGHII, who is aut-
rently pres of Blaho{: WBLKN announcad the
craation of RACES dist #9-former part ot dI!ESt #K:Jt-goovr?:ng\u

Sun CltyrF'ar(s area, It will be heal adupbiy
TECH M-44 AMTON ] : ht%}?cnub e °mtmemwN°"\‘.'vz%Bﬁ°mﬁ%fa’Hb°
TECh Mg A TOR C?NVERTE:R L treas, NGG [BS )Weste}'\’n Publicfgwice 'Svstem N[aasﬁ
) 1 . T . ) pres.; v
' Secy. Fullerian HE KEOGD, pras. WATAHY, KGGM

trags.: NBIYV, 59% Beach Clties Wireless $nc|8§(y
KABNMS, pres.; KESRG, v.p.; WBEGS traas.; WEFQX,
secy. 220 ShA NEBYL pres wasmoh b7 WB&YiZ.
treds.: KEKH, seg& Tri County AHA {:

WBBUEX, v.p.. NOBG, treas.; et R, secy, Crtms Bal And
has startad naw rlasses taught by N d NEIIE, Blo
Hondo ARG p WABGEV startod nlw ciasses at Rio
HondoCollage 1n range Co. WBBNOA s starting a varie-
ty of classes. Léoacaella\'a!la ASRC is sponsoring classes

taught by WBEVM d KAGLY! s WEIF announced

Morango Bagin ARC is starting Novice classos, NIGW Is

- - the Orange Go. atea cconct for the So Ga Contest Club

whigh has anet Wed 7:30 P.M, 3815 kHz. N&TK conducts
an Anhque Hadlo round table the [ast Fri of @ach month

p - t & P.M, 146.40/147,435, EC WERE announced Mod|eska
Suggested A StateAOf the art AMTOR converter at a reason aagyon fira arnaieurradlo support, v.'rﬂghrtvas haadldb
. o able price, KBL.JA (net control of Wad noon ARES nety: WBGGD!
List Price WABVZO KESVI KEVD WABTLE KFESW WERE KABNNU
Feat . KBLJA WEBLAR KBSBST WABGUC WAEAGE WTEN
’ 05 ARQ & FEC, and reveive only mod KRR WECEE Kioty T WORATIE My, oo
. , and receive only mode
3 WESQBZ KASENW N6GIW AlGE IWAGACA RABHIIKIT.
9. * Built in TU, dual buffers gﬂ Time ONI QTG NM
o TTL & RS-232 level interface SSN}; Rl R 8 At
e Interfaces between most transceivers and SGN th) 148645 9PM  Bi3 232 WABQCA
; RITYVHE 14512  1pAM 480 107  KABHJK
ASCH or Baudot terminals Teaffic: NBGIWZD&H AGGCA 15&%613%? 133, AlSE é%af
Call or write for more information and the name of your i R A R AN
nearast dealer. WABWZO 2,
- SAN DIEGO: SM, Arthur B Smith, WEINL — BM: WABHY.
: STM: NGGW, SEE: WEINI, PIO: WABCUP. ACC: WABCOE.
Manufactured by: IT : Ngz\zn IQIHSHL A1§.g?t%a Clisbs ars encouraged to.2
r 8C SV S1a; efer to Dec,
ELECTRONIC D T Y e peoril e o A WA (i e
EQUIPMENT 1633 Wisteria Court » Englewood, Florida 33533 ,?,{ﬁp% c;”sg')s“y“ Kgé?é"%%q pa,of%E;A?c N%*gé
Ires.; ¥, SBC! . raas.
813-474-9518 _gf El Ga%un Késﬁ& pras.; vsﬁ WOBGG, sacy.:
rea.s 1933 trai i totals fof re ular tfc handlers
e KroA’s BI 343, KUsD 1603, WeHL 1382,
COM PUTER OWNERS MULTI-BAND SLOPERST kesaiii4s, "NGAT S35, GG 212, WAGIK 160, Nic go:

160, 80, 40, 30, & 20 METERS

utstonding DX per. e icrmance af WHINK Siopers ls wall knownt Now es-

| W mulllbandﬂlGS GNAL reportst Automatic bandswitching * Very
w SWR -Con » Jkw powaer - Gompact + £ 13| |+ ASBE MBLED
Hunq !rnm any :umorl 25 lt high or highar . Easy tw inslall - Yery
low profile - Compiete Instrectlans - Tour pecgonal chech sseeplad
4 BAND SLOPER 160.20.40 30Melers 801t fong_ 35843 freppd

2 BAND SLOPER: A0 & 42 Malacx - 4151 long % 3548 trtopd

ingl Cornm for the Catff Special Olym&lns F!oor Hock%

bhau&pionsmg wera }?mvld GNE GNR WAS VB

KABVEH. 220 d 450 simplex nets ware used, coor
dinated by KMGS The North County Tte Net he!d 28 588,
sions and handled G4 msgs In Jan, South ay ARS
presented “Ham of the Year™ award to KBEEP. Com
modare oom uter users have weekl net on 145,53 MHz

R W with your VIC
Commuoadare 64, Atar BO0/400!
«  BTTY far your VIC 25 AND Commodnra 641
o Package includes program cassette, 1740 Connector,

Hardware Schematics. | - T AN 1A w00 Lirepa |t 2000 hirs, N6DPX s raffic: KTsA 531, WEHL 135,
zBAND O TRAR, TIPGLE, 180, 0.8 40M. 11311, Jong___% BE 00 {rt
« New,Low Prcs o SASE for Dewis. WOSUar| JEEIDISTARERAL S DLk oo g Kien 1ol Kl #1. RGAT 27, NoGW 16, KHBTE 1,
s Many other Programs atsa in stnck ! mo** AGIIK 1

NTA BAHBA Ernast L. Kappnahn WBBHJW —
RAB s now e for NSBA F! ARES, New ESs are WBFLL
for Senta Maria and WABQPO for l.om oc, KCEWN and
KDL have now Extra calls, NERC and NFTL raspectiva-

FQR ADDN'L INFO o these and othor uniqus sntennas. ... SEND SASE
W9INN ANTENNA

BOX 393 MT. PROSPECT, IL. 60056

Amateur Accessories
6 Harvest Ct., RD?, Flemington, N.J. 08822
(201) 782-15851, 630-1030 P.M. Eastern

132 105™=




Introducing the New
B215 2 Meter

Solid State Amplifier

from
Mirage Communications

2 Watts In — 150 Watts Out

$289.95
® Built-In Rx Preamp ® 5 Year Limited Warranty
e All Mode-SSB, CW, FM ® Optional RC-1 Remote Control Available
® Remote Keying ® Made in the USA.

® DC Power 13.6 VDC at 18 Amps

Available at Mirage Dealers Worldwide

M I M EE ® P.0O. Box 1000, Morgan Hill, CA 95037 = (408)779-7363

COMMUNICATIONS EQUIPMENT,INC.

®

1%
qu % 2 [ ] L]
" Full Featured - Miniature
H/T Power to Go...
FROM

B23A e " Actual Size: - C22A
(144—-148 MHZ) S 2" % 3" K T (220-225 MHZ)
¢ 2 Watts in = 30 Watis out ¢ 2 Watts in = 20 Watts out
* Built-in Receive Preamp * Built-in Receive Preamp
» All mode operation (FM, CW, or SSB) + All mode operation (FM, CW, or SSB)
* Automatic Antenna Changeover * Automatic Antenna Changeover
See the complete line of MIRAGE amplifiers MDM@E P.0. Box 1000
at the Dayton Hamfest, Booth #25. COMMUNICATIONS Morgan Hill, CA 95037
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HF Equr’pmenr Rezu ar SALE
1C-740* 9-band 200w PEP xcvr w/ mic 1099.00 949

*FREE PS-740 Internal Pawer Supply &
$50 Factory Rebate - until gone!

P§-740 Internal power supply...... 159.00 149%
*EX-241 Markerumt............... 2000
*EX-242 FMunit. e 3900
*EX-243 Electronic keyer it 50.00
*EL-45 500 Hz CW filter [1st IF).... 5950
*FL-54 270 Hz CW filter [1st IE}.... 4750
*FL-52A 500 Hz CW filer {2nd iF} 96.50 859"
*FL-53A 250 Hz CW filter (2ng IF] 96.50 89%*

*FL-44A SSB filter [2ad IF) ........ 159.00 1449
SM-5 8-pin electret desk microphone 39,00
HM-10 Scapning mobile microphone  39.50
MB-12 Motule mouni............... 19.50
*Captions also for 1C-745 listed helow
[C-730 8-band 200w PEP xcvr w/mic $829.00 599%

FL-30 SSB filter (passband tuning) 59.50
FL-44A 8SB fiter (2nd IE).......... 159,00 144
FL-45 500 Mz CW filter.,......... . 5950
EX-195 Marker unit......ooceonoel. 39.00
EX-202 LDAinterface; 730/2KL/AH-1 2750
EX-203 150 Hz CW audio filter ..... 39.00

EX-205 Transverter switching umit  29.00
SHM-5 8-pin electret desk microphone
HM-10 Scanning mobile microphane
MB-5 Mobile mount................ 50
IC-720A 9-band xcvr/.i-30 MHz n:vr$ 2349 00 899
FL-32 500 Hz CW hiter. . 5950
FL-34 5.2 kHz AM filter ............ 2950
39.00
1950

$M-5 B-pin electret desk microphone
MB-5 tobile mount........cc.......
IC-745 9-band xcvr w/.3-30 Mhz reyr $999.00 89995

PS-35 Internal power supply....... 160,00 1442
GFS-455K5 2.8 kHz wide 538 filter  TBA
HM-12 Hand microphone .......... 3550
SM-6 Desk microphone ............ 3%.00

*See IC-740 list above for other options (*)

e .
1C-751 9-band xcvr/.1-30 MHz revr $ [399.00 1229
PS-35 Internal power sugply....... 160.00 144%
FL-52A 500 Hz CW filter ., . 96,50 895
Fi-53A 250 Hz CW filter .. 9650 89%

FL-33 AM e e v camnanne o 31.50
FL-70 2.8 Khz wide $3B filter ...... 26.50
HM-12 Hand microphone . ... 39.50
SM-6 Desk microphong ............ 39 00
RC-10 External irequency controller  35.00
CR-64 High stability reference xtal 56.00

Options: 720/730/730/745/757  Regular SALE
PS-15 20A external power supply..... $§149.00 134+
EX-144 Adaptor tor CF-1/PS-15 .. £.50
CF-1 Cooling fan for PS-15........, 45,00
PS-20 204 switching ps w/speakey ... 229.00 199%

'Order Toll Free: 1-800-558-0411

Options - continued
CC-1 Adapt cable; HF radio/PS-20
CE-1 Coaling fan for PS-20............
EX-310 Voice synth; 745, 751 ........
SP-3 External base station speaker ...
Speaker/Phone patch - speciiy radio
BC-I0A Memory backup.............
EX-2 Relay box with marker ..........
AT-100 100w 8-band automatic ant tuner
AT-500 500w 9-band automatic ant tuner
MT-100 Manual antenna tuner........
AH-1 5-bznd mobife antenna w/tuner
P3-30 Systems prs w/cord, 5-pin plug
OPC Optional cord, specify 2 or 4-pin

GC-4 World clock.........vvivrivernnas 9995 94%
HF linear amplifier Regular SALE
IC-2KL w/ps 160-15m solid state amp 1795.00 1299

VHF/UHF base multu-modes Regular SALE
1G-251A* Zm FM/SSB/CW transceiver $749.00 549%%

*$50 Factory Rehate - until gone!

IC-551D 80 Watt 6m transceiver. .. ... $699.00 599
PS-20 20A switching ps w/speaker 229,00 1995

Regular SALE
10.00
45.00
39.50
4950

139.00 129%

850
34.00

34800 314%

444,00 399%

249.00 224%

289,00 259%

259,95 233%
8.50

EX-106 FMoption.................. 125.00 112%
BC-10A Memary back-up .......... 250
§M-2 Electret desk microphore ..., 39,00

IC-271H 100w 2m FM/SSB/CW xevr  TBA
PS-35 Enternal power supply.....,. 160.00 144
1C-271A 25w Zm FM/SSB/CW xovr. .. 699.00 $29%5

AG-20 2m preamplifier............. 56595
IC-471A 10w 430-450 SSB/CW/FMxour 799.00 719
EX-310 Voice synthesizer .......... 39.95

PS-25 Internal power supply....... 899,00 g9
EX-310 Vaice synthesizer .......... 33.00
HK-1Z Hard microphone .......... 35.50
SM-6 Desk microphong ...vviiin.w.  39.00

VHF/UHF mobile multi-modes
1C-290H 25w 2m SSB/FMxcve, TTP mic 549.00 4895
1C-490A 10w 430-440 SSB/FM/CWxcwr 649,00 579%
VHF/UHF/1.2 GHz FM Regular SALE
1€-220 10w 2m FM non-digital xevr 299.00 249
EX-199 Remote frequency selector 35.00
1C-25/ 29w, Zm, grn leds, up-dn TTP mic  35%.00 319%5
1G-25H as above, but 45w ., {Special!) 385.00 339
BU-1H Memory back-up ........... 38.50

Limited Offer! Geta FREE BU- IH Memory

back-up with your purchase of an iC-25H.

IC-27A 75w Zm maobile transceiver.... 369.00 3295
EX-338 Voice synthesizer ............ 1BA
1C-45A 10w 440 £M xcvr, TTP mic ..., 399.00 359%

AG-1 15 db 440 Mhz preampllher
EX-270 CTCSS encoder...............
BU-1 Memory back-up

RP-3010 10w 440 Mhz FM repeater 999 00 3995

89 Qo 7o
(1

IC-120 1w 1.2 GHz FM transceiver.... 499.00 449%
RP-1210 10w i.2 GHz FM repeater.... 1199.00
Cabinet for RP-1210 or RP-3010..... 249.00

ém portable Regular SALE
1C-505 3/10w 6m port. SSB/CW xovr $449.00 399

BP-10 Internal Nicad hattery pack 79.50
BP-15 AC charger...quen.. i renras 12.50
EX-248 FMunit....... .. 49.50

LG-10 Leather case...

.. 385
§P-4 Remote speaker,..covevernireres

24,95

Hand-held Transceivers
Deluxe models Regular SALE
IC-024 for 2 meters § 319.00 289%

IC-02AT w/DTMF..... 349.00 314%
IC-04A for 440 MHz  TBA
IC-D4AT w/DTMF.....  TBA

Standard models Regular SALE
I1€-2A far ¥ meters § 239.50 2149

IC-2AT with TTP ...... 269.50 219%
1C-3A for 220 MHz... 265.95 234
IC-3AT with TTP ...... 299.95239*
IC-4A for 440 MHz... 269.95 234
IC-4AT with TTP ..... 299.95239%
Accessories for Deluxe models Regular
BP-7 800mah/13.2V Nicad Pak - use BP-35 6790

B8P-8 BDOmah/8.4V Nicad Pak - use BP-35... 6250
BG-35 Drop in desk charger - all batteries.... . 69.00
BGC-16U Wall charger - BP7/BPB.....cevveerenn 10,00

Accessories far both models Regular
BC-25U0 Extra wall charger for BP2.......... § 1000
BC-30 Drop in Charger - 3P2/BP3/BP4/BPS 69.00
BP-2 425mahs 7.2V Nicad Pak - use 8C30.... 39.50
BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 2950
BP-4 Alkaline battery case........ccemnrnnrer. 12,50
BP-5 425mahs10.8V Nicad Pak - use BC3I0 4950
CP-1 Cigareite hghter plug/cord - BP3........  9.50

DC-1 DU operaiion pak for standard models 17.50
[C-2AT Leather case for standarg models..... 34.95
HM-9 Speaker microphone ..................... 3450
H510/HS10SB Boom mic headset/switchbox 39.00
HP-108A Vox unit for HS-10.....ccii0rvves [BA
ML-1 2m 23w in/ iOw out amplifier..... SALE 79.95
ML-25 2 23w 1n 20w out amplifier... . SALE 179.95
3A-TTN Optwonal TT Pad - 28/30744 .......... 39.50
$5-32M Commspec 32-tone encoder.......... 20895
Marine model
M-12 12 ch Marine Hand-held .

SPECIAL 269,95

Shortwave Rezu!ar SALE

R-71A 100 Khz-30 Mhz digital receiver $799.00 £99%

R-70 100 Khz-3D Mhz digital recever 749.00 599%
EX-257 FMunit.................... 38.00
1C-7072 Transceive interface, !‘20A 112.50

FL-44A $58 filter (2nd IF}.......... 159.00 148%
FL-63 250 Hz CW filter {15t IF)..... 4850
$P-3 External speaker ......vvneans 49.50
EX-209 (CK-70) i2v DC option..... 9,95
MB-12 Mobile mount 19.
S % TN
(MasterCard |
‘:,.:fj S

HOURS: Men. thru fri. 9-5:30; Sat. 9-3

Milwaukee WATS line 1-800-558-0411 answered
evenings untii 8:00 pm, Monday thru Thursday.

Please use WATS line for Placing Orders.
For other rformation, etc, please use Regular line.

in Wisconsin (outside Milwaukee Metro Area)

1-800-242-5195

AMATEUR ELECTRONIC SUPPLY .:

4828 W. Fond du Lac Avenue; Milwaukee, Wi 53216 Phone (414) 442-4200

AES BRANCH STORES

. WIGKLIFFE, Ohio 44092
28940 Euclid Avenue
Phone (216) 585-7338

Ohio WATS 1-800-362-0290

 Sulside 1.800-321-3594

Flosida

134 UsT™

ORLANDD, Fla. 32303
62] Commonwealth Ave,
Phone (305) 834-3238
Fla. WATS 1-800-432-9424

Quiside 1 @n0).297-1917

1898 Drew Street
Phone {813) 461-4267
No In-State WATS

No Nationwide WATS

CLEARWATER, Fla. 33575 LAS VEGAS, Nev, 85106

1072 N. Rancho Drive

Phone {702} 647-3114
No Ln-State WATS

Qutside 1 90y §34-6227

Associate Store

CHIGAGO, Illinois 60630
ERICKSON COMMURICATIONS
5456 N. Milwaskee Avenue
Phone (312) 631-5181

butside 1_800-621-5802




Go on line in the world’s fastest growing technology.

NEW! DATA COMMUNICATIONS

TRAINING FROM NRI

Practical training includes :
computer, modem, test instruments,
and access to exclusive NRI

communications network.
Batellites. . .microwave. . .fiberoptics. . .
dedicated land lines. Suddenly the world is
communicating in a new and different way,
via digital data systems. Peaple talking to
computers. . . compuiers to computers. . .
information is stored, retrieved, and relayed
in nanoseconds.

Industry, opportunities to triple

Data and telecommunications is aiready a
$150 billion industry and |s expected o triple
over the next five years. Ona typical company
has grown from $85 million to $650 million. ..
a 765% growth since 1978 alone. The need for
qualified technicians to install, maintain, and
service this anormous investment in high-tech
equipment is tremendous even now.
Opportunities and salaries can go nowhere
but up and up.

NRI will train you at home

You can learn at home in your spare time to
bacome a data communications technician
with NRI at-home training. NRI will start you
with the basics, build upon your knowledge
with easy-to-follow, bite size lessons to take
you into the world of digital data communica-
tions. You'll learn what [t takaes to work on

Training includes all this
aquipment you keep. , . 16K
computer, modern, breakout
bao, digital multimetar and the
axclugive NRI Discovery Lab,

A
R S

satellite, microwave, fiber optic,
and telephone data links.

And you'll {eam at your own comfortable
pace, without classroom pressures or
evenings away from your family. Over the past
70 years, NRl has taught the latest high-tech
skills to almost 2 million students to become
the world’s largest and most successiul
schoot of its kind.

Hands-on training includes
computer, modem, breakout box and

much more

NRI takes you far beyond “book learning.”

As part of your course, vou recelve plenty of
practical hands-on training that gives you real-
world skills. You get the Radio Shack Color
Cornputer, with 16K memory to teach you the
systems and language of data communi-
cations plus you get an operating modem to
let you tie in with world-wide communications
networks.

Yaou buiid your own R8-232C interface
breakout box, an indispensable installation and
trouble—shootlngYinsirumsnt you'll use through-
out your career. You recelve a meessional
digital multimeter and the NRI Discovery Lab,
where you construct
solid-state circuits and

Exclusive NRI data network
You’ll fearn what data communications is afl
about by actualiy becomin? part of an oper-
ating netwark. You'll fgo on line to “talk™ to your
instructor, take your final examm by computer
link, communicate with other NRI students and
leave messages on the NRI “bulletin board.”
As part of your course, you'll also receive
membership in THE SOURCE **, a reguiar
$100 value, A phone call ties youinto
computers loaded with instant news, stock
quotes, electronic mail, educational programs,
games, even discount shopping and travel
reservations.

Move into the future,

send for Free Catalog

You can't find training like this anywhere elsa
.. .only NRI trains you at home for an exciting
and rewarding career in the brilliant new world
of Data Communications. Mail the coupon
right now for our hig catalog of high-lech
electronic careers showing all the equipment
you get, detailed lesson descriptions, and
career opportunities. Look it over and decide
where you want your future to grow. Act now.
There's a teal need for trained data
communications technicians.

I G I S SN IS D A Bl DI SIS BN G RN S S
demonstrate practical I 1
applications of the | NRI Schools All Career cursas
theory you've leamed. McGraw-Hilt Continuing approved urder G1 bil
Education Centar (] Check for detalls
3938 Wisconsin Avenue -

L JUK
J

(i Digital Elsciranics

' Washington, D.C. 26016
' a ﬂ We'll give you tomormow.

CHECK ONE FREE CATALOG ONLY

(1 Data Communicaticns

() Computer Electronics with Micracomputers
(1 Color TV, Audio, and Videa System Servicing
[} Electronics Design Technology

) Communications Electronics « FCC ) Ref_ri%erailnn. & Solar Technology
Licenses » Mubila CB « Aircrait » Marine {1 Buitding Canstruction .

[ Industrlal Elecironics_:
) Basic Eleciranics

©J Small Engine Servicing
) Appliance Servicing
£ Autometive Servicing

L1 Autn Alr Conclitioning .
[ Air Conditioning, Heating,

Name (Pleaga Panty Age
Streat
I Clty/State/ZIp
IR ST I O usrnponhomomonine L e L e

April 1984 435
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ROHN SPECIAL
BX TOWER STUBS - $1

Buy any BX tawer and receive the toncrete
hase stubs far onlv $1.00

290G 19" section $46 90
ILAG model 3 or & fop sechon .. 552,90
4nti 10" section . . $110.00
1B-3 Thrust haarlng %45 Q0
Mz00 10°mast, 20 d 571 50
BX-40 411 selt supoorting [6 59.11, i $164 00
gx-48 44" self supporting [ sq. 1t $206.00
gx-ab b6’ selt supperting [6 sq.14. ) S276.00
HBX-48 48" sult supporting {10 sq.fr.] . . $7hb 00
HBX-56 %8’ self supportng [10sqft] . F324.00
HDBX-40 40" selt supporiing {18 sq.t.1 ... Faah 00

HOBx-48  48° sel suppumn%ﬁa 561, ft i
FE-2548 487 258 foldover (Freigh Pa
" Prices 10% h:ﬂher west ol Rockies, leP

GUSHCRAFT ARTENNAS

A3 3 Element Triband Beam .......... . $204 00
A743 2410 mh add o kitfor A2 .. $59.00
A744 i 410 mhz add an kit for Ad ... §649.00
AING {4 biement 2 mir. “'Boomer Fhe 00
A4 4 Element triband Beam .. .. £204.00
AV-4 40-10 mir. verticat ... $88.00

AV-3 &0430 rnrr Vertical .
& r 't F!Inqo Hanger"
ARX450B 440 mhz, 'Ringo Ranger™
144mhz 11 Elemsnt VHE/UHF . ...
+1 Element 146-148 mhx Beam .. ...

22 Element ' Power Pack” $122.00
AT44-10T 10 Elament 2 mtr * Oscar™ 247.00
AS44-20T 20 Element & mir. *'Oscar', 56800
#148 14 Element 2 mtr. 'Baomer © . ..., 374.00
L 14 Element 2 mir. FM **Boomer' ... 37400
Fena i7 Element FM '*Hoomer™ 88 (00
¢28F8 8 Eiement 2 mir. *Boomer” $204.00
4248 24 Element *’ Boomer™ $75-00

B3 20-15-10 mir. Vertieal .

iu 4uD A Element 10 mir Skywalker” . 1000
t- AGD A Element 15 mir *Sivwalker .. $115.00
0.4C0  d Element 14 mhz, HF® ‘ikywalker' . $257 60
HVGMN ANTENNAS
25 New @ mtr. Verhoal .. . .. a7 o
1BAVT/WBS  BO-10 mir. Trap Vertical .. . 93.00

THaMK2S b Element, Thunderbird ... . kas0.0n
iR7DX ¢ Element Triband Beam .. 405,00
THIIRS 3 Element Triband Beain - $167.00
3958 Explorer 14-tribandar beam . .. $259.00
18HTS Hy- Tower 80-10 mte Vertical ., $395 00
103HAS TEiement10mir, ... £58 00
105845 5 Element 10 miz. “Long John'' . .. §120 00

3Eiement thmir. . ... .o SB300

174 00
$49 00

% tlemant 15 mtr-*“Long John™* | .
2HD0 40 & 80 mtr, Trap Doublet...

204HAS 4 flement, 20 mir . ... . wo 3MG0
AABAS 4 klement, 20mtr,” lonq John’ ... $300.00
407845 2 glement 40 mtr. Beam . oo R0
HUZS 5 Element. Hy-Quad ... ........ .. §372.00
HUSTLER ANTENNAS
-'BW 40- 1IJ rmr verhgal .. $re.0
1&% I Varicat L. .. $59,00
RDHN STEEL TOWER Accﬁssnmss
316 {HS gquy wire [39'?0 s |- 10007, .. $148.50
14 :Héil guu;'\JNlre EGETH Ib-;l 1000° .. .. $%3‘2‘r;3
632 o Gable 00T Lo A
Hojons SOV 100
Alliance HO-73 {10.7 sg.1t. | $89 00
Alliance U-110 344.00
ROE-UU45-2 (8.5 q.IL] . $121.00
GOF Ham 4 155 It ) $1685.00
S0E Tailtwister [20 st 1 .. Fé43.0
Hyaain HURI0O [ 5.1, | $460.00
ROTOR GABLE- g noND
}?-18&6-22%408{] per ft. I RV 2018
216 & R-20740Q0 perft ... . . . $0.95
RGEX 'mnlslow Inss lnam pertt.. . 3017
S . §i9 00
RG8U ¥ nlumhla ‘auperF o $?5;1r:0 -450° 312000
Memorex
Fiexible Discs are 100%
Error Free

5% " ssdd with hub ring

per ten pack
$4.95 for 2 pack

MAXON

49 mhz, EM
Z2-WAY RADID

with hands tree
nperation, voice
activated transmi
range up to % mile
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gl NATIONAL TOWER COMPANY

£.0.Bx, 12286 * Shawnee Mission, Ks. * 66212
D Hours 8:30-5:00 MF 913- 4

W
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DX-1000- shartwave raiio, 1Ukh7-’%ﬂmhz . $499
BC300-7 band,aircraft,prog... ....... ....... $349
BG100- prugrammable nand held. ...

BC20/20-40 ¢h,aircrafi, 7 band,prog .
B(250-50 ch. 6 band, prog ......... ..o 3269
BL260-16 ch. 8 band, orog ... o

B(200-16¢h, 8 band, prag ...
BG180-15 ¢h, 8 band, prog
BCY/B-6 ch,crystal hand fel

o g
'I(e:qen\cgd_

‘ SPECIAL '}

$100- 10 ch, § band, prog. $1 1 9_0[]
MX2000- 25-550mhz. 20 ch. prog... . 5399
[I810-5 band 50 ch,aireratt . ... -4
MXI000-6 band dl’] ch,pre AC/DG .37
ﬁ 40-6 band 30 ch, prag, Al DG 5ima
£-10-6 band, 10 ch,prag AG/DG . .. .. $149
D310-6 band an ch prog .. Ca. 149
R1040- b band, 10 £h pmqramabla e $129

HX&A0- & ch, crystal hand held ....... ﬁl §79
meﬂl}program hand held ..

PROBRAMMABLE SCANKERn0 wiystals, 10 channels ta store
ireq 's yoll chocse, 69 pre-programmed kat' trequencies
tatch kevboard with audio response, skip. pause and actlon
Base-Mobile-Portabie capasilities
Modat BMPiD/60

SUPER HET RADAR BETECTORS

Fuyzbuster SHO4 $15% tniden Bandit 55 $139
Fax Supertrucker $199 el 832 31449
Fox Viven $139 Bel 835 remole 3178
Whisiler 01200 $139 Uniden Bandit 95 remoate$158
Whisiler Spectrum $219 Super Fox remote 3179

uniden
$179.00 e

Worldwide radio, AM/FM, LW/SW mode
558 mode. W mode picks up morse
code, 12 stat. memory tuning,

ARE
B SOFTW

1BIITY  The MBC 550
coMPﬁT Series 16 bit
Imtial 160K drive,
128K memory,
2088 CPU,
printer port,
10 function kevs,
Srnyo color
graphics Basic

FREE
SOFTWARE

Epsywriter |, Wordstar,
Calcsiar, Sanyo Basic and
M5/DDS with MBC550

$995.00

with Sanyo DM2112N monitor

T~ Tl

Iy. The West Coast VHF Conference will be held May 4-6

at the Pasn Robles Inn. Inquiries should be direcied to

HX 0 Caminn Del Rey, Armoye Grande 93420,

ﬁs you must pra- regiatar for the banguet,

Sate!lita ARG is ]guttmg the Tricats Field Day trophy up

jl_or riabsthtsyr etalls will be forthcoming tc area ciubs,
raftic:

WEST GULF DIVISION

NORTHERN TEXAS: M, Phil C!sments

SMIACC: NI5V, SEC: WEGED. STM: WaVMP, !5!0 NSFDL.
CQO/RFI; WBSIBP, TG WESHR. BM: WSQXK, WEUXP,
New officers for the Sabine Valley ARG of Gfeanville arg!
WB c;;ran. WASTMY, v.p.; W |, secy.; WDSFMP

tga3, £ kzsduy raports 20 ARES members and 18

GES members ar.:tlve m Hunt Go, New oﬂlcars for thu
Pa.nh andle ARC of Amarillo are: N:

KDEIA. troas: NASH, W \.'G)i
hrats 1o tho Ghildiess R wbiah
has been deslgnated a Special Service Club by ARRL Hq.
Tornado season is ypon us. The portable and emergancy
aquipment should bia all checked out and ready for Im-
med ate daployment Let’s plan to getinto & disaster area

% set up 80 each situation can be sized u
ASA All ARES members should monitor Y290 kHz (dm.')
and 3981 k4z {night) when an operation is In{: ﬂrsu tor
3sible commuynications assistance and traffle regzaz‘

SHH NSBT KGENN NSOKW KASAZK KBSUL NS
KD5FR. Hope to see ou all at the Midland Swa fast on

L1 K
KCSNN 40 WB4HML 32, NISY
32, M5GRZ WHSNES 19, KASSPT 19, WECUE
12, WaGPBN 11 N5GKI'-'4 KEHGX 4, K5PC4 N5EZM 3
SOUTHERN TEXAS: Si, Arthur f. Hoss, W5SKR — SEC:
ASHYT. ABM: N5TC. TM: K5Q Houston ARC
o eratss an Amsteur Radlo station at the Houstnn
useum «f Natural Sciences on Saturday and Sun
%5 oons; response from public has been axcellant, OF?g
GKH 'says his call has been “mis s-spellad”’ as
WBSGHK In sometrafflc and PSHA Lists; hs wants all tn
know he didn't miss. ORS KERG wol ng on 4 QSK
schame for hls SBmU Brazos 1port AHC reports N6GMM
raded to General, GREAT! Brenham AHC reports
Cu graded to Tech. Also GREAT! DANS Manager

WE! 5 oris Southem ‘l'exas r‘ﬂ:resenwd 100%
WBsEPA W SFQIU WEKLY NSDF ¥ WELIR| KSS&
K WHBATP NECRU NSAMH WBSYDD., OHS NSAF

w SB- Ke Viking 3kw tuner and extanded

dauble Ze p fed with 450-ohm opan ling, Computer GBS
BSFOO avm axcellent result wIthARRL bulletins on
[‘.‘.AN 5SKLV reports Sctthern

(—i=]

wsTf=a iR wasw
RTTY bullstins on 8T6-¢ and b

rounding communities via 2 meters aid 1o Iocal-
atpycy; also taped s meSTS-QantivmesviaT\fFlO Traf-
e L
EKR 33, WEBG Ksﬂ 22 NaCHU 14 KEHZR 14,
WD5GKH 12, K

FRONT
LICENSE
PLATES

$5OO

for either type

AVAILABLE FROM

ARRL
225 MAIN §T.
NEWINGTON, CT 06111




MFJ RTTY

RTTY/ACSII/ AMTOR/CW
INTERFACE e,
CARTRIDGE - H
VIC-20/C-64 '
_Most versatlla RTTY, - MF.I-122§ N
R T L

VIC-20 and Commpdore Saniil
B4, Bives you more faatures, mare performange,
mire.vaiue for vour mongy than any other [ntarfase
cartiidge avalizble, y S

 Same Inferfaes cartridge warks for both VIC-20 and

Commotore 64, Plugs Inte user's port, -
_Choose_from wide variety of RTTY/ASCH/CW,
fvan AMTOR software. Your are not married to ong
on-board software package. Use MFJ, Kantronies,
AEA plus most ather software carfridge, tape or disk,
- 858 Mz and 170 Hz shifts, on racaive and transmit.
- Has mark and space outpets for scops funing.

- Normal/Raverse switch sliminates retuning. )
- True dual channe} mark and space active filisrs ang
auttmatic threshofd correctian gives gosd copy when
one tone. is pbliterated ty (ORM or selective tading,

Eagy, positive tuning with twin LED Indlcators. .

~ Narrow 800 Hz activa OW fitter. Automatic PTT,

. Exar 2206 sine genieratar for AFSK putput.
. Shistded XEVR AFSK/PTT Interface cably provid-
ed. Plus & minus W keved dutput, FSK out, . -
_ Powerdd by computar (few mA.), no power aflapter
16 bty or extra wire fo dangle or plsk up/radiate RF1,

- Glagi apoxy PCB, Alumintim enclosure. 4Vaxdbx1™,

MFJ INTERFACE plus MEJ
SOFTWARE CARTRIDGE
for ViC-28 or Commodore 64, " .

MFJ-1228 PLUS MFS-1250 9 9%
or MFJ-1251 fp; ong lowe prics Save $20.00
SOFTWARECARTRIDGE FOR
VIC-20/C-64  mry-1250/MFU-1251

Pawertul MFJ software $ 85
cartridge for VIC-20 (MFJ- 49

1250, $48.95) and Gommndore 64 (MFJ-1251,$49.95),
Plugs Into expansian part. Developed by MFJ.
Features RTTY/ASCI/CW send and raceive, split

screen display, type ahead buffer, message parts,
status display, automatic C\W speed tracking, parallel
printer compatitllity plus much more.
SUPER RTTY‘I‘I':II.TER
MFJ-125 E . o

$ 39 95 N W!Wmmm;uﬁxnjn

Super RTTY e O
filter graatly L2 4 ’:.Q }’
Improves copy under .
crowded, fading and weak signal conditions, Improvas
any RTTY receiving system. 8 pole bandpass active
filter for 170 Hz shift (2125/2295 Hz mark/spacs). 200
ar 400 Hz bandwidths. Automatic noise limiter. Audio
in, speaker out Jacks. On/off/bypass switch, *“ON”
LED. 12 VDG or 110 VAC with aptlonal AC adaptar,
MFJ-1312, $9.95, 3x4x1 Inch aluminum cabinet.

/

|

ASCII

GENERAL PURPOSE RTTY/ASCH/
AMTOR/CW COMPUTER INTERFACE

Lets you send and receive computerized RTTY/ASCII/AMTOR/CW. Copies
ali shifts and all speeds. Copies on both mark and space. Sharp 8 pole active
filter for 170 Hz shift and CW. Plugs between your rig and VIC-20, Apple,
TRS-80C, Atari, TI-88, Commodore 64 or most other personal computers.
Uses MFJ, Kantronics software and most other RTTY/CW software,

AMTOR

[ CW
"

XY

MF]RTYY oW
COMPUTER INTERFACK

L

MOUEL AFJ 1

L #5T  RORM e

s

st ML

Sofiware cartridge alone, $49.95. Order MFJ-1250/MFJ-1224
for VIC-20, MFJ-1251/MFJ-1224 for Commodare 64. 1 29 95

includes cahle to interface MF.J-1224 to VIC-20 or C-64.

MFJ-1224

99"

New MFJ-1224 RTTY/ASCH/AMTOR/CW Com-
puter Intsrface lets you use your personal computer
as a computerized full teatured RTTY/ASCII/
AMTOR/CW station for sending and recalving. Plugs
hatween rlg and VIC-20, Apple, TRS-80C, Adari,
Ti-99, Commadore 64 and most others.

Use MFJ (soe MFJ-1250/1251 below) software for
VIC-20, Commodore 64 and Kantronlcs for Apple,
TRS-80G, Atari, T1-99 and most other software for
RTTY/ASGH/AMTOR/CW,

Easy, positive tuning with twin LED indlcators.

Copy any shift (170,425,850 Hz and ail other shifts}
and any speed (5-100 WPM RTTY/CW and up to 300
baud ASCIL). .

Copies on both mark and space, not mark only or
space only, o imprave copy under adverse conditions.

Sharp 8 pole 170 Hz shiit/CW active fliter glves
good copy under crowded, fading and weak signal
conditions. Automatic naise limiter suppress siatic
crashes for betier copy,

Normal/Revarse switch eliminates retuning. + 250
¥DC laap output drives RTTY machine. Speaker jack.

Automatic tracking copies dritting signal,

Exar 2206 sino ganerator gives phase continuous
AFSK tones. Standard 2125 Hz mark and £295/2975
Hz space. Micraphane line: AFSK eut, AFSK ground,
PTT out and PTT ground.

FSK keylng output. Plus and minus CW keying.
CW transmit LED, External CW key jack.::

Kantronlcs compatible socket.

Exclusive ganeral purpose sockst allows Infertac-
ing 1o nearly any personal camputer with mast appro-
priate sottware. Avallable TTL lines: RTTY demod
out, CWdemod out. CW-ID Input, +5 VDC, ground.
All signal llnes are buffered and can be Inverted
using an Internal DIP switch.

Use Galo software with Apple, RAK with VIC-20,
Clay Abrams with TRS-80C, N4EU with TRS-80 (11,
1V, Sarme computers with some software may require
some external components.

Matal cablost. Brushed alum. front. 8x1%x8 In.
12-15VDC or 110 VAC with adapter, MF.J-1312,$9.95,

| MFJ-1223, 520.56, A3-232 adapter for MFJ-1224. |

CW INTERFACE CARTRIDGE

FOR VIC-20/C-64
$ 39 95

High psrformancs CW
Interface cartridge. Gives
excetlent performance
under waak, crowded, nolsy
conditions, Works for both VIC-20 and Commodore
4. Plugs inta user’s port.

4 pole 100 Hz bandwidth actlve filter. 500 Mz
center frequency. 3 pois active lowpass post detection
filter, Exclusive automatic tracking comparator,

Plug and minus CW keylng. Audio in, speaker out
jacks. Powered by computer.

includes Basie listing ot CW transmit/receive pro-
gram. Available on cassette tape, MFJ-1262 (VI(-20)
or MFJ-1253(C-64).94.86 and on software cartridge,
MFJ-1254(VIC-20) or MFJ-1255{C-64}, $19.95.

You can also use MFJ-1250 (VIG-20) or MFJ-1251
(C-64), $49.95 each, RTTY/ASCII/CW software cart-
ridge, Or use Kantronics, AEA and others.

Also copy RTTY with single tone detection.

NEW

UNIVERSAL SWL RECEIVE
ONLY COMPUTER INTERFACE
FORRTTY/ASCII/AMTOR/ cw

MEL1225 e
0% oo
PRiiieehe 7

Useyaur ==

personai computer MFJ-1225 plus MFJ-1250
and communications | or MFJ-1251 $99 95.
récaiver to receive commercial, military and amatsur
RTTY/ASCII/AMTOR/CW tratfic.

Plugs betwesn recelver and VIC-20, Apple, TRS-
80C, Atari, T|-99, Commodore 64 and most other
personal computers. Requires appropriate software.

Uss MFJ{sae this ad), Kantronics, AEA and mast
other RTTY/ASCII/AMTOR/CW software.

Copies all shifts and all spseds. Twin LED Indicators
makes tuning easy, positive. Normal/Reverse switch
alfmlnates tuning for inverted RTTY. Spaaker out
jack. includes cable to interface MFJ-1224 to VIC-20
or Commodore 64. 4V2x1 Yix4% Inches, 12-15 VDC or
110 VAC with optional adapter, MFJ-1312, $9.95.

ORDER ANY PRODUGT FROM MFJ AND TRY iT-NO
GBLIGATION. IF NOT DELIGHTED, RETURN WITH-
INJDAYS FOR PROMPT REFUND {LESS SHIPPING).
* One year unconditionsl quarantee * Made in USA, .
& Add $4.00 each shipping/handling « Calior writs
far tree cataleg, over 100 products.

TO ORDEA DR FOA YOUR NEAREST
DEALER, CALL TOLL-FREE

B00-647-1800. cai s01-323-5889

in Miss. ana outside continenta USA
Telox 53-4580 MFJ STKV

==
S

April 1984

MFJ ENTERPRISES, INC.
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What’s special
about Corscur"

Mg W MotM  HE

42300

Superiatlve crrcuut design provides easy operation outstanclmg
performance. Low-hoise receiver lets you hear signals often iost
in the noise in other transceivers. Corsair owners often receive

. more evidence of superior
performance. And Corsair is backed by the best warranty in

“great audio” reports .

amateur radio.

Compare these features:

« Low-noise front end -.25uV sensitivity, all bands - Low phase
noise » 90db dynamic range + Triple conversion receiver »
Switchable pre-amp + Variable band width tuning » 3-position
AGC - Noich filter « Noise blanker - Dual range, triple mode
offset » All solid state « Instant band change « 200 watts input,
all bands « 100% duty cycle + AMTOR compatible « Variable
threshold ALC - Speech processor » 5 function meter » Full and
semi break-in « Adiustable sidetone « CW spot tone »
Comfortable control spacing « 1-year warranty « Made in U.S.A,

See your Ten-Tec dealer or wrile for full details.

1

LUNAR VHF/UHF Amps w/preamps
Simply, THE BEST

&M10- 12DP6mfr 120w Amp/pa (Expoﬂ] . CALL
2M10-80P 2mtr S0 w Amp/ipa . ...... . 175.95
2M2-T00P 2miv 100w Ampfpa . 237,50
M10.150P 2mtr 150w Ampfpu L ae3es
IM25-150P 2mtr 150w Amp/pa . ... 246,25
IMI0-200P 2rtdr 200w Ampipe ... .. 3167%
LUNAR GaAsFET Preamps

PAGxx 144, 220 or 432 112.45
LUNAR Low Nolss Preamps

PAxx 28, 50, 144 or S20 MHz ... ... 31.50
PAlxx os obove but RF Switched .. .. 43.95
TETAntennas...........c...00ee GALLL
S58 Electronlcs

PA 1296 10W Linear Amp._....... CALLI
LS¥-22 10W 1298 MHz X-verter ... CALLI
Microline-13 2304 MHz X-verter .. CALLl
Henry Radlo VHF/UHF KW's. ... .. CALL!

“VHF SHOP

"Box 34 RD 4  Mountaintop, Pa. 18707

TEN-TEG , .

SEVIERVILLE, TENNESSEE 17882

UNDERSTANDING
AMATEUR RADIO

Just the book for the newcomer.
Topics contained in this
handbook™ of interest to the begin-
ner are: how to solder, howtiousea
VOM, theory needed for the tech-
nician/general class FCC exam,
proper use of a transmatch, how
transmitters and receivers work.
3rd Edition, Copyright 1977, 217
pages. $5.00 in the US.. $5.50
elsewhere, In U.S. funds.

“junior

_THE ARRL DXCC
COUNTRIES LIST

e COMPLETE DXCC RULES

'*‘ SHOWSCOUNTHIESWHEREGARDS '

_MAYBESENT THROUGH THE ARRL
COUTGOING GSL SUREAU ~ T

s 11878 {TU AND CQ_ZONES PLUS
, THEDONTJNENTOFEAGHCDUNTRY

LUNAR ¢ MICROWAVE MODULES » UHF UNITS » PARABOLIC * MUYEK » CUE DEE »

ICOM * KLM * MIRAGE » FIFT » SANTEC » ASTRON * TOKYO HyPOWER » PUMA = TAMA

MoTek Ltd. NOW AVAILABLE IN US

Low Noise - High Dynomic Ronge front-end
hoards with: Low loss reloy, RF Amp, DEM, é pals
¥tal filter, apd IF omplifer for:
ICOM ICS51 AVAIL. &/84 .. ....... CALL!
ICOM ICZ2r1 AVAIL.NOW . ,...... CALL!
ICOM IC25Y & €211 . 131.95
YoesuFT225 & FI2) . .. ... 120,95
SLNAL44s RF Switched Preamp, 100w

#ax input, NE-idhk Gain 15db typ. . 7495
SLNA432s RF Switthed Preamp, 100w

Mazx, wi Helicol ﬁltarsRF‘ﬂ Adh. . 134,95

GLBA 1448 Mast-Movnted GoAsFET poeamp,
iKw PEP Mox, includes lin, ompifier
saquancer, Inferfaces to off rigs! 249,95
MIRAGEDIO'IBN'IDGWH?AMP wiN's . 275 00
el for our low Quote on KLM & MIRAGE |

FRFT 1296 230 Yagi. .. 4735
FIFT 1296 Quad Aray + PD + Frame 361.00
FOFT 432 216l Yogi . L 53,75
FIFT 144 17#1 Yogi HEW ... CALLI

© (717) 868-6565

PARABOLIC - UHF UNITS - LABE

12967144 3w Tronsverter 2%0.00
12951144 Tw Trensvester . 291.00
1294728 V1w Tronsverter . . . 34040
12691144 3w Phase 11 X-verter 350 Qp
12697144 1w Phese 1l X-vecter 2140
1269-1296 Dual tbe 120womp ... 302.00
1269-1296 Single tube S0womp . .. .. 1900
12961in3vtnmu11pliﬁef e A0A00
1294 1in |5woutunprﬁ« . 359,95
1.2 Mater Dish Ki Lo B9.95
1294 oc 2304 ﬁsh fead . 70.00
1294 GaAsFET Preamp NE-4.9¢h 179.00
1269 Cireular Mish Feed avail. .. ..., . July
KENPRO Elevation Aotors . .. ..... GALLL
CUEDEE144-15AN..... . ........ 5295

Caall for your special price on

ICOM's ICT45, G757, 10271 Ete-
YAESU FT-726R
YARSLLFT-980

Super Deals ... Cnl] . Call

Serd 2 Stomps
&Em:; for 50+ poge Cmn!cg

MICROWAVE MODULES

MMT144-23 2mer fronsvecter . ... ... 199.95
MMTA32-285 432/435 X-verter . 97994
MMT 432-50s os obove SO MHZIF . .. .. 279.95
MMT1296-144 .30 X-verter . ..., 349,95
MMCi44-28 2mtr convarter... .. ... 51.00
MMTA32-20s 4321435 conv. . ... L8300
MMK1206-144 low poise conv. ... 123.00
MMLAIT/ 100 432 MHz 1 00w omp 3re.an
Call on other MICROWAYE MODULE Equip.

& ASTRON SPECIALS **

B7A 47 a0 RS35A 127.30
RY12A 45.00 REI5M 147,50
RS12M ez.no V5asMm 165,50
RE204 B4.40 RSS0A 194,00
R520M 102.40 R5S0M 211.00
V5200 120.50 VS3OM 729.00

YAESU - FACTORY AUTHORIZED
DEALER. CALL FOR YOUR
SPECIAL PRICE.

PRICES REFLECTED INCLUDE 0 2% CASH DISCQUNT,
Al prices FOB Mouataintop axcest were indicated.
WINTER HOURS
M-F 4 p.m.-11:30 p.m.
Weskends Call Anytimell




MFJ TUNERS

QUALITY TUNERS THAT DELIVER MORE PERFORMANCE,
MORE FEATURES, MORE VALUE FOR YOUR MONEY.

MFJ-841D 300 WATT VERSA TUNER ! MFJ-9408B, $79.95, 300 watts, SWR/Wattmeter, antenna swiich on rear.

Mo balun. 8x 2x € in. eggshell white with walnut grained sides.
MFJ-945, §79.95, like MFJ-0408 with Halun, lass antenna switch.
MD.J-844, §79.95, like MFJ-940B with balun, antenna switch an

front panel, less SWRANattmeter.

59995 MFJ's fastest solling tuner packs In plenty of new faaturas.
® New styllng| Brushed aluminum front. All metal cabinet.
{

+54)  New SWR/Watimetar! More accurate. Switch salectabie 300/30 Optional moblla bracket for 408, 945, 944, $5.00
watt ranges. Read forward/reflected pawer. . 945, 944, $5.00.
Naw antsnna switch! Front panel mounted. Select 2 —————MFJ-900 200 WATT VERSA TUNER

coax lings, diract or through tuner, randam wire/
balansed line or tuner bypass for dummy (vad,

New alrwound inductor! Larger more efficlent
12 position airwound Inductor gives lower losses and
more watts out. Run up to 300 watts RF power output.

Matches everything trom 1.8 to 30 MHz:
dipoles, inverted vee, random wires,
verticals, mobile whips, beams, halanced
and coax lines.

Buiit-In 4:1 balun for balanced lines.
1000 V capacitor spacing. Biack.
11 x 3% 7 inches. Works with all
solid state-or tube rigs.
Easy 10 use anywhere,

A e . Matches coax, random wires 1.8-30 MKz, SI 4995
" Handles up to 200 watts output; efticlent p L
airwound inductor gives more waits out. (+$4)

5x2¢6 in, Usa any transcelver, solid state or tube.
Ogerate all bands with ore antenna.
OTHER 200 WATT MODELS:
MFJ-901, $53.95, like 900 bui inctudes
4:1 balun for use with balahced lines.
MFJ-16010, $39.85, for
random wires only. Great for
apartment, motel, camping,
operation. Tunes 1.8-30 MHz,

iy MFJ-952 1.5 KW
DELUXE VERSA VERSA TUNER Il
TUNER II ey $229%

95 MIE: W anere : $
5139 L gnn:'{:al;:ﬂ ;1": zfaﬁch anf.[r+fa;[c}i)iine
(+4) Versa continuousty from 1.5 to

Tuner li. Matches avery- 30 MHz; coax, balanced

thing from 1.8 - 30 MHz, ling or random wire.
coax, randoms, balanced Built-in SWR/Wattmeter
tines, up to 300W cut- hias 2000 and 200 watt

put, solid state or tubes,

Tunes out SWH on di-
potes, vess, long wires,
verticals, whips, beams,
quads.

Bubt-in 4:1 balun.
Jow, 50-chm dummy
load. SWR meter and 2
range wattmeter (300W
and 30w,

6 positton antenna
switch on front panel, 12
position air-weund in-
ductor; coax connactors,
binding posts, black and

ranges, forward and re-
flacted power: 2% meter
movement. 5 pasition an-
tenna switch handles 2
coax lines (direct or
throtgh tuner, wire and
balanced lines. 4:1 balun
250 pf 6 KV variable
capatitars. 12 positionin-
ductors, Ceramic rotary
switch. All metal black
cabinet and panel glves
RFI orotection. rigid ¢on-
struction and sleek styl-
ing. Flip stand tilts tuner

beige case. 10x 3 x 7 in, 1. for easy viewing.
‘ T ) 5x14x 14inches,
MFJ-989 3 KW ROLLER INDUCTOR VERSA TUNER V

$3 2 9.5 Maet *'Versa Tuner V. It has all the featuras you asked 1200 ang 2000 watts). Meter light requires 12 VDC. Qptional AC adapter

for, including the new smaller size to match new smaller rigs - MFJ-1312is available for $9.95,

1+510)  orly 10 3/4"W x 4 172""H x 14 7/8”D. 6-position antanna switch (2 coax lines, through tuner or direct, random/

Matchss coax, balanced Hnes, random wires — 1.8 to 30 MHz. 3 KW PEP- balanced line or dummy load}, $0-23% connectors, ceramic teed-throughs,

the power rating you won’t outgrow (250 pf-6KV caps). binding post graunds.

Raller Inductor with a 3-digit turns counter plus a spinner knob for presise Defuxe aluminum low-profile cabinet with sub-chassis for RE| protection,

inductance control to get that SWR down to minimum every time, black finish, black front panel with raised ietters, tilt bail.

Built-In 300 watt, 50 ohm dummy load, bullt-in 4:1 ferrite Balun. MFJ-881, $239.95. 3 KW, 18 position switched dual inductor.
Bullt-In 2% meter reans SWR pius torward and reflectsd power in 2 ranges SWR/Wattmeter_4:1 batus.

OADER ANY PRODUCT FROM MFJ AND TRY IT-NO

OBLIGATION. IF NOT DELIGHTED, RETURN WITH- T0 ORDER OR FOR YOUR NEAREST ‘ﬁ—-

- visA®
INJDAYS FORPROMFT REFUND (LESS SHIPPING), 8006471800, oot corcpngey M

» One year ynconditional guarantee » Mada in USA. ) W
« Add shipping/handiing Shown in parenthesis MFJ ENTERPRISES, INC. ? Miss. and outside continentaf USA [_umgij
 (all or write for trae catalog, over 100 products. Box 494, Mississippt State, MS 39752 elex 53-4590 MFJ STKV ) &

x,
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"::$109 95 List l $89 95* VlC 20 MBATEXT or C-64 MBATEXT

”'MBATEXT"‘ is the mﬂst advanced MBA {Morse Baudot ASCII] software pluq in cartradqe :
<+ available for the VIG-20 or Cammodore 64 computer Com pa re our outstandmg teafures andﬁ :
prfce ta the competttlon ;a =3

ASCHI SPEED ESTIMATE MODE » BREAK-IN cw MODE QS0 BUFFER F!ECORD TOGGL.E, :
- #WORD PROCESSOR style insertion, deletion, and correction in TEXT EDIT MODE e CW_ -
- AUTO SPEED TRACKING plus SPEED LOCK ¢ BREAK-IN BUFFER that is sasyiousa » Low
o ' spoed FARNSWORTH CW TRANSMISSION {between 5 apd 14 WPM) o RE-TRANSMIT -
[ RECEIVED TEXT DIRECTLY wnhout need of disk or cassetie  DISK, CASSETTE, OR PRINTER storage of message and (G580 -

- “butfers » RECEIVE AND TRANSMIT 5-98 WPM MORSE « 10 SOFT-PARTITIONED™ MESSAGE (OR TEST) BUFFERS ¢ WORD
aAP * TIMEOF DAY CLOCK » PRECOMPOSE SPLIT SCREEN OPERATION » STATUS INDICATORS on screen  EASYSTART-

Jdie fransmit permds . AUTOMATIC PTT o computer cnntrot of TONE REVERSE . MAST ER MENU COMMAND MENU, 'a'n'd:
- +OPTIONS MENU miakes MBATEXT™easy to Lusé with no prior experience ¢ ENGLUDES CﬁBLE TO tNTERFACE WITH AEA model'
oP-1 COMPUTER FATCH™ » POWEHED BY HOST COMPUTER. o )

NE W MICROPATCH""}

":',"‘MICROPATCH"' IS A NEW LOW-COST HiGH-PERFOFIMANCE Morse. Baudc}t and ASCI:
- SOFTWARE/HARDWARE compiiter interface package. The MICROPATCH™ model MP-20
i or MP-84 incorporates the complete’ MBATEXT software ROM (described above} for either
L the VIC-20 or Commodore 84 computers Al circuitry and software s incorpurated on.a
AND .‘:F-‘ACE MULT[-STAGE 4 POLE CHEBYSHEV ACTIVE F{LTEF!S AUTOMATIC
& THRESHOLD CORRECTION for qood copy when one tone js obiiterated by ORM or
CLUBELECTIVE FADING » EASY, F’C}SITIVE TUNING with TR[PLE LED INDICATOR = NOT a
low-cost. low-performance phase-locked loop defector!l! » SWITCH SELECTED 170 Hz or ':j .
w-WIDE SHIFT o1 receive » 800 Hz multi-stage active CW FILTER « AUTOMATIC PTT ¢ RTTY = : o '
i ANTI-SPACE » demeduiatar circuitry powered by ekternal 12vDC (not supplied) to AVOID OVERLOADING HOST COMPUTER :
- and for maximum EMI ISOLATION » EXAR 2208 SINE GENERATOR for AFSK output  SHIELDED' TRANS(‘E!VER AF'%K fPTT 3
-INTERFACE CABLE PRO\JEDED PLUS or MINUS CW KEYED OUTPUT * FSK keyed output L

_The M:cmpatch is structured for easy upgradmg o fhe AEA Computer Patch ™ advanced $1 49 95 List $129 95*

'Externasct)mputer interface cable {supphedvvfth 2hechropatchJ fromthe Mlcropatch and ) MP 20 or Mp64
-plug it into the Computer Paich. S IR L Y

,"COMPUTER PATCH"" is the name {Jf our most advanced r;orn puter mrprtacp equipment for“
"Morse, Baudot, ASCH, or AMTOR operation, The CP-1 will allow you to patch most of the_;
- 'popular personal computers to your transceiver when used W|th the appropriate AEASOFT™ - -
(I software such as AEA MBATEXT, AMTOR TEXT™, or the MBATEXT RESILENT ON THE
MICROPATCH units. AEA algo offers a full feature software package for the Apple I, [l plus
~anhd HE; TRE-80 Madeis |, [II and 1V, and the IBM-PC, The CP-1 wifi aiso wcrk with certam :

‘nther ccm;:mters usmg commonly avanable software packaqe&

The CP-1 offers ihe following atvanced and high guality features: & HA DSOME ALL :
ET,A,L, ENCLOSURE FOR MAXIMUM RF IMMUNITY » DUAL CHANNEL, MULTI-STAGE ACTIVE MARK AND SPACEFILTERS

-» AUTOMATIC THRESHOLD CORAECTION ¢ RECEWE 170 HZ FIXED OR 100-1000 HZ VARIABLE SHIFT 800 HZ muiti-stage -
ZUCW FILTER # PRE—LIMITER AND POST-LIMITER FILTERS » BERIAL RS-232 FIELD INSTALLABLE OPTION » 117 VAC WALL.
. -ADAPTCR SUPPLIED » PLUS (+} and MINUS {-} CW OUTPUT JACKS » MAGIC EYE STYLE BAR GRAPH TUNING INDICATOR = -
~-# BCOPEQUTPUT JACKS « NOR MAL/HEVERSE front panel switch » MANUAL {override) PTT switch » VARIABLE THF!ESHOLD :

i ;for CWe ANTI-SPACE ATTY » KEY ENPUT JACK for narrow shlft CW ID on HTTY cwW practlce or keyboard bvpass L
3239 95 Ltst $199 95* CP 1

} Combme the VIC' 20 or COMM 64 MEATEXT"’ soﬁware wnth the CP-J at tlme of purchase
- ACKAGE SPECIALS sand you - receive a- sF’ECfAL PACKAGE P ICE NOW the  best RTTY COMPUTER
$239 95* INTERFAOE SYSTEM is avax]able at prlcas comparah!e only 1o va's‘tly inferior systems

N ;(."FM »’20 (CF’~1 W|th VIC 20 MBATEXT) CP 1/64 (CF’ 1 w%th C«Blt MBATEX'T')

,,,,,,,

: *SUGGESTED AMATEUR DISCOUNT PRICE THROUGH PAHTICIPATING DEALERS ONLY '

S - THE COMM CENTER, INC,
) : ' LAUREL PLAZA ROUTE 198 . LAUREL MD 20810 . (301} 792-?373 or ?92 06&0 '
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CALL TOLL FREE FOR QUOTES

7~ (INMINNESOTA-COLLECT)

DISCOUNT—CASH

“BENCH-TESTED"
USED EQUIPMENT LISTING

4124 West Broadway, Robbinsdale, MN 55422 (Mpls./St. Paul)

' KENWOOD -
PRING PACKAGE—-SPECIALS! :

®  YAESU
Call For Low CUSTOM PACKAGE PRICES ... NOW!!! e
PACKAGE #1: ICOM 730, Astron RS20A Power N T gﬁﬂ;ﬁg Nics
Supply, Hy-Gain HG5235 52' Tower w/Accessories, Hy- ‘ . KDK
Gain Explorer 14 Antenna, CD 451 Rotator T AZDEN
PACKAGE #9: KENWOOD TS430S, MC60A | Ny ViKING
Hike, PS430 Power Supply, Hy-Gain HG54HD 54° Tower SUPER TELEX HY-GAIN
w/Accessories, Hy-Gain Explorer 14 Antenna, Ham IV SPECIAL! - HUSTLER
Rotator L KLM
PACKAGE #3: KENWOOD TS930S w/Auto HY-GAIN EXPLORER 14 ROt TAFT
Turer, SP930 Speaker, HG7OHD 70" Tower NOW ‘ i COMPACT TRI-EX TOWERS
w/ACcessories, Hy-Gain TH7DX Antenna, Tailtwister OMLY $26900 ’ fj’GH ,
Rotator J ERFORMER!

FREE SHIPPING!

VISA/IMASTERCARD B S.A.S.E. FOR OUR MONDAY - SATURDAY

4 AM to 6 PM CENTRAL TIME

— Yes, that's a six element 20m monobander with a 57 hoom.

THE M-1-A ROTATING ANTENNA MOUNT . ..

- Eliminates inaccessable and top heavy arrays while allowing a
maximum utilization of the entire tower structure for antenna
mounting locations.

— Allows independent antenna diractional control on the same
tower,

— Does not use slip rings; antennas are fed in the normal manner.
All electronic end-of-rotation stops permit full 360 degree opera-
tion yet prevent coax or control cabie wrap-up.

U.S. AND FOREIGN PATENTS PENDING
UPS SHIPABLE

THE M-1-A FEATURES . ..

FACTORY DIRECT SALES AND SERVICE, CALL TOLL FREE ?-800-3282041’

Polar Research, Inc.

Thief River Falls, MN 56701

Segmented rings allow installation around existing towers, masts
or polas - even trees - up to 24 inch face width or 27 inch dia-
meters, {other sizes available on special order)

Booms up to 3% inch O.D. may be mounted to the M1A
system. Perfect for adding “‘Just one more” monc bander or
VHF/UHF array to your existing system without additional top
loading.

System leads of 150 pounds and 15 square feet all permitted on
the system.

Elevation rotators available making a complste AZ/EL package
for satellite tracking.

P.0. Box 781
(218) 881-7413

(800} 328-2041
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VANCED ELECTRON]C APPLICATION% INC. was th@ hrst mmpany o mtmdune ngle chip mscrocompufer~

Cthe AD-T Auto Dialer to the consumer market back in 1977 . 5inge that time, AEA has devel oped areputationtorengi g
exoeilence fin both hardware and scitware), high manufar:turmg quality, mltstand]ng custorner service and prices that are =
~competitive wnth produtts providing much lessvalue. [f you have never ownedan AEA pmduct afsk others who bave and you will hnd .
VrPal prlde in ownershrp resultmg from years of rellable amd en;oyablp semce -

Tt re'avallable for
unit we have testedun

to iptegrate into yo v
wed to the MIC,HOPATCH and by

performante at a very reasonabie cost T
Mark and Space filtering with & sophisti
frGuit that allows far good copy emn wh

ho atready knmi's the Morse Code, but wants to Upgrade m the shortest tzme pos,.mble All AEA )
aye rs aperate from TZVDC (power suppiy not mc,luciedh y !

petit
5 Ionq since subsided as fhe ESOF‘OLE has proven to be & Ingh performer. rugged ypt sleek s
apb_eanng and easiest of all to assemble, wnh htt!e chance for antallanon or

mmpete

E F’Iease Sehd

Since our beginning in 1977 with ore VD C;dtaloq 13 Dealer Llst Eil Pnce Lrst €l (.then

uninue and innovative product, our product

)
i
|
ot -
lings has grown to over 30 cataiog items. For | Name
your free.catalog describing all aur finé -
- pruducts i detail, please fill out and return I
i-the attached coupon or better vet, see your: Jﬁ.ddress
|
. . KR ]
- o
Brings you the |
P Ieiephone

Breakthrough!

Advanced Electronic Appiicatlons Inc.
P O BOX C-2160 » LYNNWOOD WA 98036 . (206) ??5 7373 » Telex 152671 AFA INTL
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WIOKM - { R
MEMORIAL || B+, ALPHA TTDX

This antennais a iributeto
silent key Henry Kampe,

Hem=Ads

(1) Advertising must pertain to products and services which
are related to Amateur Radio.
(2} The Ham-Ad rate is 85 cents per word. A special rate of

25 cents per word applies to hamfest and convention an- WADKM. who was respon-
ents, to individuals seekicg to dispose of i o . ’ N v
Sonal capipmens, and Lo oLhes Mvertiing which, o e sible for urging the manu- If you want the finest

obviously qualifies for the individual rate.

3) Remittance in full must accompany copy since Ham-Ads
are not carrled on our books, Each word, abbreviation, model
number, acd group of numbers counts as ane word. Entire
telephone numbers count as one word. No charge for postal Zip
code. No cash or contract discounts or ageney commission will
be aflowed. Tear sheets or proofs of Ham Ads cannot be sup-
plied. Submitted ads should be typed or clearly printed_on an
81/2" x {1 sheet of paper.

4) Closing date for Ham-Ads is the 20th of the second month
preceding publication date, No cancellations or changes will be
aceepted after this closing date, Exnmpie: Ads reccived Angust
21 through September 20 will Appear in November QST. if the
20ith falls on a weekend of holiday, the Ham-Ad deadline is ihe
previous working day.

{5) No Ham-Ad may uss more than 100 words, No adver- 10M
tiser may use more than two ads in one issue. A last name or
call must appear in each ad. Mention of lotteries, prize draw-
ings, games of chance, ete, is not permitted in QST advertising,

16) New "“‘commercial'* advertisers must submit a production
sample of their product ¢which will be returned) and furnish a

facturer to produce it and
for field testing it hefore

production.
$66.75

Plus $3
Shipping & Handfing

MOBILE

15M

All elements, except 40 _
which is tunable, are fac-
tory tuned to the center ot SPECIAL SALE — ALL ALPHAS

ma&unent f.in writing that mccyd will tfmnddby and su%i?n afl ﬂ;launj
and specifications mentioned in their advertising ore their a - -
I specifc 8 the phone bands; 2:1 SWR Model List

The publisher of QST will vouch for the Integrity of adver-

to band edges.

4 BAND

tis:as who I:.m: nbv‘iou,;lyhegmmc;cia] in cémmgger, and dlfo.rdhlz 78 $2650

Biversisers are oot subject 10 ity o dii The performance of this 77DX $4090

ClubsfHamfosts antenna is a fitting tribute 76A $1550

QGWA Quarter Gentury Wireless Assoclaticn Is an Inter- to one of the flneISt opera- TE8PA $1790

national nonprofit orﬁanlzat:on founded in 1847. You are tors who ever lived. You 76CA $1090

sligible for membership If llcensed 25 or mors years ago; + A . |

and prasently llcensad. It is not necessary to have besn wan't be disappointed! 3744 $1890

llcensed the antire 25 years, Members recaive LCWA Ask your dealer or order

publications and participate In QCWA activities. Comé A

%??5‘3?? ust Write QCWA, Inc., 1408 Cooper Drive, Irving, direct. Phone Don Payne, K4ID, for Brochure
' — (61 2224

PROFESSIONAL CW operators, retlred of active, commer- H_c. VanValzah GO. Personal Pl;?g.a Box((:o? 384-2

aial, military, gov't., palice otc. invited to join Sogiety of . .

Wirsless Pianosrs - NIGACYS Box 630, éanta Rosa OA | 1740 Hickory Trail ]

95402, Downers Grove, IL 60515
312/852-0472

Springfieid, Tenn. 37172 -

IMRA-Intemnational Mission Radio Association Helps mis-
sianaries by supplylng equipmeant and running a net for
them deily except Sundzx, 14.280 MHz, 1900-2000 GMT.
Br. Bamard Frey, 1 Pryer Manor Rd,, Larchmont, Y 10538.

THE Veteran Wiraless Operaters Assoclation, a non- pro-
fit arganlzation of communications psople founded In
18925, Invites &)ur ingulries and apflication for member-
ship. Write VIWWOA, Ed. F. Plsuter, Jr., Secretary, 48 hMur-
dock Street, Fords, NJ 08863,

JOIN the OId Timers Club, an international non-profit
organization. It you operated a radio station, commarcial,
amateur or Armed Forces 40 or more years ago, and have
an Amatedr |icense at prasent you arae aligible, Joln tha
real pionesrs of ham radio. Write O.0.T.C. Box AA,
Mamaronack, NY 10543 for details.

HAVE A-M capability? Join §.P.A.M. (Society for Pramo-
tion A-M} Mambership is free. Write: F.A. Dunlaé:

NEMAL ELECTRONICS
COAXIAL CABLE SALE

POLYETHYLENE DIELECTRIC
HG212 nencontaminahing 9 % shield mil spec ki

(8.P.AM.), 14113 Bloneshire, Houston, TX 77080 (3.A.S RG214/U double silver shieid 50 ohm.. ... .. $1.55Mt

please), RG1 10 96% stield 75 ogm mil spet 27 957100) ’;"5::
*RG-8/U 96% shield Mil Spec 1322 95/100) or 3

pLAVRA. Warran Ohlo Hamfest Aug. 19, 1984 at Kent State AU dauble shield 75nm 2570

Y, pus. RG-558/U gouble snieid (AG-58 siz¢) 500hm 5074

FIND QUT what else you can hear on your general RGSSU mil spec 95% shield 1t

covaraﬁs transceiver or raceiver. Complata information on
major North American radio fistening clubs. Send 25¢ and
5.A5.E. Association of North American Radio Clubs, 1500
Bunbury Drive, Whittier, GA 80601,

LOW LOSS FOAM DIELECTRIC

*RG+B% {MinI §) 95% shield 81495/ 10 ar 7oAl gg Eﬂ{gﬂﬂ//ﬂﬁﬂﬂa

RGBU 80% shield 18t

RG-B/U 97 % shielg 11 gauge -
MISSOURI STATE ARHL Gonvention April 7-8 1984, Details (Equiv Belden s214) e * GENERAL COVERAGE, 10 KHz to 30 MHz, Milspec
sea March QST Ham Conventions, AGHBLL BO% shieid azre cjuality
RG 584U 95% Sheild Stranded ol * POWER OUTPUT: 150 watls GW/PER omtput. (200
ENNUAL .fLEMHGmNi'H IEJ ;!aléniseas;t rgy C;nerlrly}-me: AGHYY T00% toil shiewd TV type  $7 004100 or 1%‘;?1 waits optional) .
epaatar Asscclation w e he urday Aprl Al Rator catile 7- 1B gab- 22 ga 19t ) ) i
Hunterdon Central High Schaol Fleld House on Foute 31- Heavy Duy Rolor Cable 21662 61842 . ... Bt it * REGEIVER (NTERFERENCE; Immunity heretofore
Doors open at 8 AM, but braaktast will be sarved on site unattainable
5?4%?%2““1?1‘?‘" Tt o abia o PR, PL-259 ;ﬁcr)w’:rtl aﬁﬁlﬂﬂ? MADE IN USAI 0/%$3 59 * A-B-GTLNING: Instantaneous freguency iand band
X , call : - o § . .
207.788 4080 o7 write Bil lakrota, Kattd, ADI0 Box 264, PL2aRSO2s9 1013288 g:;r:::‘ Séi.',?fi{aﬁ'lﬁ"" Frequency and memories
| L A f il
Cuakertown-Croton Rd., Fiemington, NJ 08822, P20 Double Female Conmector g& * 388 TALK POWER UNEQUALED; processed
ATLANTA HAMFESTIVAL 19841 Sponsared by the Atlanta 101 patch cord w/RCA Iype piugs each end 181 through both crystal filter at 40 MHZ and two
Radlo Club. June 16th and 17th wall ba held at the Atlanta Reducer UG 17%0r 176 10/%1 99 mechanical filters at 455 KHZ
Givic Center. 70,000 s&uare feat of alr conditioned ex- UG- 255 (PL-259 10 BNCI oo * BUILT-IN: AC/DE. speaker, RE clipping, Pra-iF
hibltor space and ovar 800 outdoor fleamarket spaces will Elbow |M3591 79 adi stabll noise blanker s' nthesizad éssband
ha available. Write: Atlanta Radic Club, P.O. Box 77171, FA94 4 TV Iype) . 10/%1 59 lusiasle naise h : syninesized p
Atlanta, GA 3D357. UG 21 D/U Type N Male for RGE Amphenal 300 tumn‘i ISF N::mh Ihl:er, szvlecn dlgxliert:adc-ut. Easy
UG-B8C /1 BN Male for RG-5& Amphenal 145 service using transistor an $Qci
:;FZL;O?‘STA H_AMEES'LI: %55138%(!! ’:lt?nggmeé . Amphenol PL 25% . LA » QSK CW: Fast break aven crosshand, vacuum refay
Famtest togistration g5 I advante, 6 ot the doc s, 3718 mch Mike Plug for Colas ene 552 » COMPUTER GONTROLLED: Remately by optional
be praregistered for the flearnarket or'hamfes:‘ we must PL-259 Teflan, Siver ..o uvve oo iinas $1.59 RS232 interlace
recelve your application and check by Juna &th, Cali or write for Free Catalog * PRIGE §5895: Phone Don Payne, K41, for
Praregistration applications recelved after June 8th will hippin brochure .. . if you want the tinest.
ke returned. Hours 8:00 AM {0 5:00 PM on Saturday, 8:00 shipping
AM to 2:30 PM on Sunday. Talk-in on 3,976 MHz, 146.22/82 Cable — $2.00 per 100 ft. )
and 148,84 simplex, For preregistration o other informa- Conneclors — add 10%, $3.00 minimum. Personal Phone — (515} 384-2224

t(ﬁfha \;:;\ég pttanta Hadio Glub, P.Q. Box 77171, Atlanta, COD add $2.00. Florida Residents add 5%,

NEMAL ELECTRONICS

12240 N.E. 14th Ave., Depl, Q, Miarm, FL 33161
Telephone: (305) §93-3024

P.Q. Box 100
Springtield, Tenn, 37172 =

Planning to be in the Hartford, Connecticus, araa? Why

not take some time out 1o visit ARRL and anjoy a tour of

Kﬂour headquarters? For mora information, contact the
embership Sarvices Department.
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WE SHIP WORLDWIDE

| _ i P f
EI@Ctlonlcs cor For the best buys in town call: |
| oy n bl | 212:925-7000 '

& WORLD WIDE AMATEUR RADIO SINCE 1950
Your one source for all Radio Equipment! o s

!

Los Precios Mas Bajos en Nueva

P

Monday-Friday 9 to 6:30 PM Thurs. to 8 PM
| Come to Barry’s for the hest buys in town.
1 For Orders Only Please Call: 800-221.2683

Eaiicom!

IC-RTA, IC-751,IC-7204A, IC-745,1C-2TA, I1C-37A

We give you the best in ham and B

commercial radios. . . Call us. FT-ONE, FT-980, FT-102, FT-77, FT-290R FT767GX
Jan KB2RV, Kitty WA2BAP, FT-T26R. FT-T20RU, FT-200R, FRG-7700, FT-203R
Mark K2CON. YAESU  ICOM Land-Mobile HIT CES-Simplex Autopatch 510-5A Will Patsh FM
o " ET.208R ICZAT Midland Transceiver 70 Youl lelephone (Great Far
2 ET.708R IC3AT Willson Mini-Com Il Telephung Calls From Mabile To Base. Simpte
ETC-ig03  |CAAT Yaesu FTC:2203, FT-4703 Te Use - 3319 95

Tcom IC-M12 {(Marine) DRAKE, TR-7A, R-7A, LT, Earth |
. ICO2AT Tempo M-1 E. Sutellite Recelver ESR-24, THETA. i

_ STATION ESS-2250

TS5 4308, TR 2500/3500, TRO130, TR
7950, TW-4000A.
Kenwood Service/ Repair.

ROCKWELL/COLLINS
KWM-380
VoCom/Mirage/Daiwa
Tokyo Hy-Power :
Amplifiers &

R-600, R-1000, R-2000, TS-830S/AT, é

SANTEC

S/8NHT Gain A R ~ I
Fetuld ST-142/UP ] .. %
_ ; ST442/UP B ¢ A 3
NEW IMPROVED W g
»1 (8P MURCH Model TYTNINENNTI®WIN [
UTZ2000B 900, 9408, 941C, & 051D 1
Repeaters in Stoclkc

| stocked: MFJ-1224 Yaesu FTR-2410, Wilson
MICROLOG-AIR L in stock AEA CP-1, Kantronics ICOM IC-RP 3010 (440 MHZ)
‘ Big Ham Clock/Ham Tags iCOM IC-RP 1210 (1.2 GHz) Spectrum

HAM MasterTapes—
Beta or VHS Tapes

KANTRONICS
Field Day 2, Mini-Reader, Complete Butternut Antenna  [Eita o
Interface lI, software Inventory In Stock! gg’f}?\ll{_lé:CY
and code Tapes ; H Triomix.
EIMAC o ROBOT 450C-800C-1200C ysogesnm-mnu i
. . GO0
3-500Z - Color Mod Kits 1 Cigimax Moder
! Longrange Wirelass
572B, 6J86C
12BY7A & Telephonae tor export

in siock

BENCHER PADDLES &
Vibroplex Keys In Stock!!

AEA 144 MHz Wattmeters & g=4g- -0 , New TEN-TEC

4.400A

AEA 440 MHz Elements ‘<2 : 2591 HT, Corsair In Stock will e Smime St
ANTENNAS InStock ™ -«  DENTRON IS BACK IN STOCK! ta you FREE o shipping cost.
MAIL ALL ORDERS TO BARRY ELECTRONICS CORP., 512 BROADWAY, NEW YORK CITY, NY 10012

New York city,s LARGEST STOCKING HAM DEALER We Stocke AEA, ARRL, Alpha, Ameco, Antenna Specialists, Astatic,

) 1 Asiron, B& K, B&W, Bencher, Bird, Buttarmnut, CDE, CES, Collins,
COMPLETE REPAIR LAB ON PR:EMISES So;‘nmunications gpec. Gongeclt(ors, E_Cr:gwmrgnﬂ.)‘ Cgbic (Swerr‘ﬁ, Cushcﬁal_}.
1] 1] alwa, igimax, Drake, a), Eimac, Encomm, Heil
Aqui Se Habla Espanol Sound, Henry, Husﬁer (Newtronics), Hy-Ggin, lcom, KLM, Kantronics,
BARRY INTERNATIONAL TELEX 12-7670 fﬁarsan, MCN (‘[’Jrkiiwa),P I\{lFJ, Jé\g.Prgﬂ(}!latr. alaigi-P‘&odL:cts,cN:[I];ag%
T ewtronics, Nye Viking, Palomar, ucts, Radic Amateur Callbook,
:ﬂoi TTT‘P EQS AGMIYEelio%bij USED EQUIPMENT|| ORDER LINE Robot, Rockwgll Colllgs, Saxton, Shure, Swan, Telex, Tempo, Ten-Tec,
.nfu’:sg;;, o ph M- Lo GRORM. CALL Tokyo Hi Power, Trionyx TUBES, W2AU, Waber, Wilson, Yaesu Ham and
Saturday & Sunday 9 A.M. to 5 P.M. (Frea parking) Commercial Radios, Vocom, Vibroplex, Curtis, Tri-Ex, Wacom Duplexars,
Pald parking lot acrass the street anytime. 800-221-2683 Repeaters, Phelps Dodge, Fanon Intercoms, Scanners, Crystais , Radio
AUTHORIZED DISTS. MCKAY DYMEK FOR Publications.

SHORTWAVE ANTENNAS & RECEIVERS. WE NOW STOCK COMMERCIAL COMMUNICATIONS SYSTEMS
IRT/ILEX-“Spring St. Station” DEALERINQUIRIES INVITED. PHONE IN YOUR ORDER & BE REIMBURSED.

Subways: BMT-“Prince St. Station” COMMERCIAL RADIOS stocked & serviced on premises.

IND-*F" Train-Bwy. Station™

Bus: Broadway #6 to Spring St.
Path—9th 5tJath Ave. Station.

Amateur Radio & Computer Courses QGiven On Our Premises, Call
Export Orders Shipped Immediately. TELEX 12-7870

144 105%




Model HK 3M

$2195

PrPnﬂrE' shlppmq

1.8 to 150 Mhz range
€-20, 200, 1000 wailt scaie
Measure SWR & power
simultaneousiy

Illuminated meters for
mobile

¢ Deluxe straight key

« Heavy base, no need
to attach to desk

* Navy type knob

CC-3P Shielded cable &

piug for HK-3M $1.50

Add 82 00 shipping
Gont. US.A

MACAW PRM-1
SWR & PEAK READNG METER

$89q5

* 1.5 to 60 Mhz range

« (-20, 200, 2000 watt scale
+ Measures Peak or Average power
= Unigue follow/hold peak reading

52995

+ Dual lever syueeze paddle

= Fur use with all electronic
keyers

GG-1P Shielded cable & plug for HK-1 $2.00

HK-2 same as above less base $18.95

Combo offer HK-1/HK-5A & CC-1P $84.95
{Cambho offer) Prepaid shipping Cont. U.5.A.

Prepaid shlppmg
Cont. JSAX

Add 2 00 shipping
Conk USA

Model HK-4

* Combination HK-1/HK-3 on same base

GG-1/3P shielded cable &
piugs for HK-4 $3.50

$3995

Add $2. 00 shlppmg
Gont. LS

Model HK-DA Electronic Keyer

¢ lambic circuit for squeeze keying
+ Self completing dots & dashes

* Dot & Dash memory

« Baftery operated

= Uses 8044 Curtis keyer chip

$5995

Add $2,00 siipping
tont. US.A.

TEN-TEC 2591

AEA

CP-1G-64 or VIC-20 SoMware Package, ... . ...
MB-20 ar MP-84 Intertace Package. . ...... ..
AMT-1 8mlorRTTYICW. ... ...,
ALLIANCE

SANTEC

U110 Srnall Elevation Rotator P .
AMERITRON
AL-BOGSK Amp.... .
ABTRON

RSTA 5-7 Amp Power Supply. .. .
R510A 7.8 10 Amp Power Supply. .
B592& 9-12 Amp Power Supply_ .. ..., .,
R520A 16.20 Amp Power Supply ...

AS20M 16:20 Arnp wimeler .

REMA SIS Aenp.
RSI5M 2535 Amp wimeter
RS50A 374G Amp.......
RS80M 37-50 Amp wimeter . ....... .........
AZDEN

PCS4000 2M moblle rig. ... ..., ..
BENCHER

J BY-1 Paddle/BY-? Chrome_... ..... .....

HD?3 {107 54, f1.} Ratalor. BRI

ST 142

.. $28000
$39.00449.00

YAESU FT-757GX

BUTTERNUT

HEBV HiI-10 Mater Vertical. -, . 119,00
CONMNECT SYSTEMS

Private Patch il .. $425.00
CUSHCRAFT

A3 Tribander JEL... .. L R21500
A4 Tribander $EL. o AT
214B/214FR Bnomers 14EL ZM . 7500 esch
32-19 Super Boomer 198 2 L 89.017

DAIWA

GN-520 1 8-60 MHz SWR/Pwr Mtr 683,00

GN-6208 1.8-150 MHz SWRIPWr Mtr. .1e.co
CNB30 140-450 MHz SWR/Pwr Mtr, . . 129.00
CHT208 1 8-150 MH SWR/Pwr Mtr, | . 180.00
ENCOMM (SANTECH
5T-142, 222, 442, Also Stocking KDK FM-2033

The Handhelds Still Offering the Most Featuras

Call tor Your Discount Price
G:RI 200 Computar Interface . E20.00
G&1 100 Computer Interface L - 22500
HY-GAIN
FH7 DXS 7EL Tribander, e $375.00
THS MK25 SEL Tribander. . ... ... 313.00
Expiorer 14 Tribanger. . . L 27900
CIM45 £5 sq. It. Rotator. . 1900
Ham iV 15 sg. If, Rotator. 88,00
T2X 20 sq. H. Rolator e 24900
Free Shipping on afl Crank. up Towars
ICOM
IC2AT Now Avatlablle. ... .. ... ... Lall
274 New Ultra-Small 2M. e e Call
FPIMI00W AN Mode,........ .. ... L Lall

4714 Deluxe Base Xovt ., . e S Gall
751 Ultimate Transcewer

ICOM IC-27A
Z25H With Free Memory Barkup
745 Amaring Transceiver. .

[ Lnf-F.4 R

JATMRAT Handhelds
ADA44QMHZ. .. ...
R71A New & impraved Receiver... ..
KLM

QOscar Antennas in Stock. Call for Prices.

KANTRONICS

The Interfuce N, The brand new computer intarface far
CW, ATTY, ASCIl. Soltware Avallable tor VICZ0, C.64,
APPLE, ATARI, TR8OC, Ti99

Amtor Solware Now Available

KEN-PRO

#RB-500 Elevation Rotalor. ... . . §179.00
LARSEN

NLA 150-MM5/8 Wave JM Mag ML, . $3900
MFJ

1228 New Computer Intertace waMTOR, Coao Gall
1224 New Computer intertace... . ... . . . Gall
BYHF Conv bor HT.. . .. L 3600

Vary Largs Stack of MFJ Produ:ls Call for Distount Pricing.
MIRAGE

D24N 440 MHz Amp. . ..
+[M010N 440 MHz Amp. .. ..
Bi016 10-180 Amp/Praamp
B3016 30-160 Amp/Praamp
SHURE

4440 Desk Mic. ..
TEN.-TEC

The famaste Corsair, ..
2510 Oscar Tzansverter. .
2691 2M Handhald .
TOKYQ HY-POWER

HL 160V 3 or 10/150W Preamp co
HL. 160V 25/160W Preamp. ....... .
HLSOU 10/80W UHF AmpiPreamp,

HLB2V 10BCW Preamp, . ...... TR TR T T
HL45L 10/45W UHF Amp/Preamp, .. ... .. 176.00
YAESU

FT-880 Camputar Awded Xovwr System. . e -31200.00
FT-787GX Super Buy .. .. - . Cieee.. .. PA000
FT-208R 2M Handheld. . iae - 2B5.00
FT-726R Triband Xcvr PP vt 1]
FT-203R New H.T.. ......... ...... [RFPPINE o=11]




Reliable Products

with a Guarantee**

More Than Parts
from Amp Supply

LA-1000A

The LA-1000A is a portable kilowatt now covering
160-15 meters. iypical drive requirement is 100 watts
PEP yielding 1200 watts PEP SSB 700 watts CW. The
compact linear uses four 6MJ6 tubes, has a tuned
input and QSK built in and comes in an attractive gray-
on-gray finish,

This is a super linear for all purposes, the LA-1000
excelled durlng the Heard Island DX pedition with
aver 30,000 contacts. The rnugged design lends itself
to continual use during contests and users are aven
running it on BTTY at 500 watts input.

LA-1000A ...... e, $399.50*
| oW LA-1000NT
| W*" No Turieup Version . ...... $489.50*

I :’I

AIM-A™
Major Antenna hreak through!

The AlM-1 Is an antenna impedance matching net-
work for random, long wirg or loop antennas. It pro-
vides continuous coverage fram 500 KHz - 30 MHz, is
completely automatic, no knobs to turn or coils to tap.
Installation Is simple; hook on wire antenna, ground,
coax cable to station and balancing module at oppo-
site end of wire. The antenna iz ready for transmission
from 1.8 - 30 MHz at up to 3KW PER
* SWR max 2:1, 1.5:1 average
¢ wira lengths should be 1/2 wave an lowest
frequency for maximum efficlency.
* inverted V, inverted L, rombic, random wire or
loop antennas
* weatherproot
® 2 year warranty

AIM-T $129.50*
with 130" antenna wire and insulators $139.50*
Stranded Ant. Wire .08 fi.

AT-1200

The AT-1200 antenna tuner is the perfect companion
for the LA-1000A or any amplifier running up to 1200
watts input. It covers 1,8 10 30 MHz, has an antenna se-
lector switch for 3 coax positions and 1 long wire or
balanced {eedline, and a builtin SWR bridge and meter,

Original ALL BAND DOUBLET

The return of an old time tavorite. This is the 160-10
meter wire antenna that has been held in high regard
for vears. The AMP SUPPLY “ALL BAND DOUBLET"
teatures a strong heavy duty center insulator and is
completely assembled ready to pull up into the air,
This doublet is center fac with 100 feet of 470 ohm
balanced transmisston fine and the antennais 130 feet
long. Purchase the AMP SUPPLY “BL-1500"9:1 trans-
farmer and tune this antenna with your favorite an-
tenna tuner on any band 1.8-30 MHz,

All Band Doublet .. ... ... areieaes $39.50*
..... $24.50*

.- R % - e -
SAS-1 Sloper Antenna System
Anpther FIRST from AMP SUPPLY. The SAS-1 sloper
matching and decoupling transtormer.  Simply bolt
the SAS-1 weather-proof box to the top of your tower,
hook up the 50 ohm coax feed line and a 1/4 wave
piece of antenna wire and you're ready 1o go. The
5AS5-1 takes alt the pains out of sloper antenna sys-
terns, The SAS-1 covers 1.8-10.5 MHz., and handles
SKW PEP. Purchase the SAS-1 matching box sepa-
rataly or vou may want the complete system ready to
go on 160, 80, 40 and 30 meters. We offer a complete
sloper systern cavering 160-30 meters complete with
all elements, ground rod, insulators, nylon rope and
ground radials. The sloper antenna sovering all these
bands is anly 60 feet long. The stoper antenna is also
available separately. Transform your entire tower into
a dynamite low frequency antenna sysfem with the
SAS-1 sloper system.

SAS-1

Sloper Matching Network ....... $49.50*
SA-4 Sloper Antenna

160,80,40and 30Mtrs ......... $44.50"
SAS-1 and 5A-4

Deluxe Sioper System ... ..... $59.50*

dodr ok deode ok ododeok dede ol ok ok ok ko ke ok k

New Products
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LK500ZA 2.5 KW AMPLIFIER
The all new Amp Supply LK-500ZA 2.5 KW Input
Amplitler is the right amplifier, with the right featuras
at the right price. The LK-S00ZA is available in kit
form or completely assembled and covers 160-15
meoters. Two Elmac 3-500Z triodss in grounded grid
are featured with a dual cooling system, one for the
power supply and the other cooling the 3-500's.
There's only one 25 KW amplifier with-a pair ot
3-500Z tubes in the world that sells for under $800.
The Amp Supply LK-50021

* 2.5 KW SSB PEP Input: 1500 Output

® 1.5 KW Input CW :000 Output

s 1 KW SSTV, RTTY Input: 600 Qutput

¢ (OSK Full Break-in CW

» 9" Hx 15" Wx 15" D

* 117/234 AC 50/80 Hz

LK-500ZA
Wiredand Tested ............... $799.50"

1500 Watt Output
All Mode with Hipersll Transformer .. $999.50*

[

| 1GROUND
POST
AEX-1, APC-1
The AEX-1 is 8 33 self-supporting vertical full 1/4
wave on 40 meters (or any band). It is constructed of
adjustable seamless aiurinurn, and will handie 4 KW.
The APC-1 is a two piece phasing control for verticals,
dipoles or ioops. The outside switching box and the
Indocr contrel system combine to eliminate alf phas-
Ing guess work.
AEX-1
APC-1 .. e $59.50"
APC-1 + 3 AEX-1 antennas .. $299.50*

This combination provides ompleta 350 degree miation.

*POSTPAID CONTINENTAL USA.

**Statement from KBKXK

As founder and President of Amp Supply Co., | guarantee you'll be satisfied with our
products. If you are not, write to me and I'll refund your money or replace your order.

80 Meter Add-on ................ $24.50"
Amp Supply Co.
i 2071 MIDWAY DRIVE .
B0, BOX 421 m

TWINSBURG, OHIO 44087
216—425-2010 TLX 980131 WDMR

146 05w



FOX-TANGO Newslattars — Since 1972, the prime source
al modifications, Improvements, and repalr of Yaesu gear,
frea to Club members, Calendar-ysar dues still only $8 US,
§9 Canada, $12 olsewhere. Includas fiva-year cumulative
fnglex by model numbers, or send $1 for index and sam-
ple Newsletter. Fox Tango Club, Box 15844, W. Palm
Beach, FL 33416,

FREE QRP info kit. Large $.A.8.E, wi37¢ postage to QRP-
ARC!, Box 12072, Austin, TX 78711,

THE MONTACHUSETT Amateur Radlo Association will
haold an indoor Flea Markat May 20, 1984 at the Fitchburg
Civic Center, 1000 Jaohn Flteh Highway, Fitchburg, M
01420, from 9 AM 1o 3 PM, Talk-in on 145.45/85 and 145,52,
Aefreshments available, Free parking, Table reservations
are 58 each In advance to Jim Beaursgard KB1AY, T Mour-
tain Ave,, Fitchburg, 617-342-9847,

TCRA HAMFEST: Trl County Radio Association Raln of
Shine Sunday, Ma§13. Passalc Valley Gommunity Center
off Valley Hoad, Stifling, N.J. 9 AM to 4 PM, indoors,
refreshmants, rest rooms, free parking. Tables 38 registra:
tion $2,50). Table reservations ¢all or write Dick Franklin,
‘;"VﬁEldl;O’ré%LZGz-ﬁQSS or 270-3193 PO, Box 182, Wastfield,

JUNE 3 — SRRC Hamtast, Frinceton, lllinois, 5.A.5.E. ta
SRROWAMKS, RFD #1, Box 171, Oglesby, IL 61348 for
compiete details, map, registration materials, etc.

ANNUAL Evansvilla TARS Hamfast May 20, 1984 Vander-
burgh County 4-H Fairgrounds, Open at 8 AM CBT. All In-
door = insida and cutside flea markat. Admission $3. In-
dopr tables $7.50. Outdoor flea market 53, Talk-in on
147.76/.16 and 148.19/.79. For table reservations and In-
formation contact Mike Andersen, KASLQM, Post Otfice
Box 3284, Evangville, IN 47732,

10TH ANNUAL Northwuostern Pa, Hamfest — May 5 — at
Crawfard Gounty Falrgrounds, Meadville. Admiasion $3,
childran under 12 free; Inside displays $4; outside fiea
market $2 per car space. Fres auction. Commercial
digsplays welcomed. Talk in 13/83 81/21,/63/03. Details:
GARS, P.O. Box 853, Maadvilla, PA.

16TH ANNUAL Wabash County Hamtast. May 20th, 1984,
4.H Fairgrounds Wabash, IN. 6:00 A.M. to 4:00 P.M. Con.
tact Don Spangler, WAHNO, 235 Southwood Dr., Wabash,
IN 45892, 218-563-5564.

HAMFEST-The Annual Kankakee Hamtast will he heid at
the Kankakee County Fairgrounds on May 8. FGG booth
large flea market and many exhibitors. Take Exit 308 off
I-57 to 45 South 1 mile. For further info tontact Don
Kerouac, 1377 Gircle Dr., Kankakes, 1. 80901,

QSL Cards/Rubber Stamps/Engraving

TRAVEL-PAK QSL Kit — Gonverts Post Cards, Photos to
g%Lisz.%gmp brings circutar. Samco, Box 203, Wynantskill,

DON'T buy GSLE cards untll you ses my free samples =-
or draw vour own design. | specialize in custom cards.
Send black and white sketch: wil give quote, Little Print
Shop, Box 9848, Austin, TX 78766,

DISTINCTIVE QS5L's — Largast selection, lowest prices,
top quality photo and completaly customized cards. Make
your QSL's truly unlque at the same cost as a standard
card, and get a batter retum rate! Frea samples, catalogue.
Stamps apgreclated. Stu, K2RPZ, Box 412, Rocky Peint,
NY {1778 516-T44-8260.

FREE samples — stamp appreciated. Canner, 522 Notre
Dame Ave., Chattanoogea, TN 37412,

QSLs & rubber stamps. Top guality. QSL samples and
stamp intormation 50c. Ebbert Graphics D-3, Box 70,
Westervitle, OH 43081,

QSL samples — 25¢ Samcards - 48 Monte Cario Dr.,”

Pittsburgh, PA 15239,

EMBHOIDEHED embloms, tustom designed club pins,
madallions, trophles, ribbons. Highest quallly, lastest
dellvery, lowast prices anywhare. Fies Infoi NDI, Box 6665
M, Marietta, GA 30065,

CADILLAC of QS5Ls — Completely different! Samplas $1.
rafundable) Mac's Shack, P.O. Box No. 43175, Saven
ints, TX 75143,

QSLs — KEAAB collection, raliroad employees and
railfan’s specials, front roport styles. Stata yolr sampie
wants, 37¢ self addressad buslness size anvelope re-
gﬁu{roagd Marv WBMGI, 2095 Prosperity Ave., §t. Paul, MN

DSLs Samples 30c (stamRs OKg Fred Layden, W1NZJ, 454
Proctor Ave., Revars, MA 02151,

INTRODUCING: Beautiful naturat full color phote Q8L
cards, made from your ¢olor nagatlve ar siide, Erom $285.
for 3,000 cards minimum. Free samples, stamps ap-
preciated. KZRPZ, Box 412, Dept. NC, Rocky Point, NY
11778 516-744-6260.

QSLS, Quality and fast service for 24 years. Include call
ufo_I{ ?333?'5‘ Samples 50¢. Ray, KYHLR, Box 331, Cleartiald,

GSLs by WaBA “customized” $19.75 per 1000. fitar Route
2, Box 241, 29 Palms, CA 92277,

NEW KiD on block — for QSL frea samples write Kings
Grove Prass, Box 49, Ellerslie, MD 21529, Also custom
printing and SW1's. Stamp appreciated.

RUBBER Stamps custom made to your satisfaction, Free
|lterature. 4. Glass, WBGZTI, 14318 Cerecita Drive, East
Whittier, CA 90604,

CEUB Call pins: 3lines 1-1/4 3 31/4 §1.55 each, Gall, first

name and club, colors: blue black or rad with white let-
tars, Catalog — Amold Linzner, WA2ZHA, 2041 Linden,
Aidgeweod, NY 11385,

QASL's by WATG: Prices from $16 per 1000, Sand SASE to
PO Box F, Gray, GA 31032,

The RC-850 Repeater Controlleris creating a New Breed of repeaters. Providingthe

uitimate in reliable, versatile communication,

with the most advanced repeater

autopatch available, and synthesized linking to other repeaters.

Its mailbox, informative ID and tail messages, and user signal diagnostics maké it

your group's "Information Center”,

Plus two-tone paging, site alarms, and remote control functions. With remote
metering ta let you troubleshoot your system from home. And Its built-in time of day
clock and Scheduler have redefined the meaning of “automatic” control,

The RC-850 controller is remotely programmable with Touch-Tone commands,
and is avaitable with life-like synthesized speech foran ideal humaninterface.
And it's upgradable through software so it'll never become vbsolete.

Communication, information, signalling, control.

The New Breed . ..

MAKE YOUR REPEATER A WHOLE NEW ANIMAL

WITH THE RC-850 REPEATER CONTROLLER

Call or write for detailed specifications.

advanced
computer
controls, inc.

10816 Northridge Square ® Cupertino, CA 85014 ¢ (408) 749-8330

Sell all vour other
rigs if you have to,
but buy a

Signal One.

’
F he Signal One Miispec 1030 15 the
mest advanced transceiver ever offered to

Amatennrs, Friced at $6.000 apice. 1tis also the most expernsive,

The heart of the Milspec 1030 is an advanced fully synthesized digital contro! sysiem —
including passband tuning, and BFO frequency ~— which 15 comiined with main tuning,
frequency pre-set, and remate computer control. This combination of controls, comkined
with the Milspes 1030°s real-time frequency acquisition capabiiity {10 milliseconds for a
30HMzZ jump I frequency|, produces a ng that 1s without equal for rag chewing. 2Xing,

contest operations, C\VW QSK, o RTTY.

The Milsper has 9 memones built In (up to 256 available with computer control],
10Hz-29.999.9 Mhz recenve /1 6Mhz-29 999 9 transceiver. twa VFQSs, frequency pre-set,
totally broadbarid solid state design and up © 200 watts autput.

The receiver uses a nevy synthesizer that elminates the intemally generated digital noise
found on most syrithesized nigs, so weak signals are never covered up. And. like ali Signal
One’s, it's vartually imrmune to overload. and offers unequaled dynamic range and

front end selectivity.

The Signal One Milspec 1030 is the professicnal
Jmateur radio so good, it's warth selling
all yaur cther radios to buy.,

1508 Mckinney, Prices subject to chande withnul notce Irems subject te Prar $ale.

MADISON

Electronics Supply, Ing.

713/658-0268

DRAKE R-4/T-4X OWNERS
AVOID OBSOLESENCE

PLUG-IN SOLID STATE TUBES!

(et state-ol-the art pertormance! Most types available,
INSTALL KITS TO LUFGRADE PERFORMANGCE!
BASIC IMPROVEMENT
AUDIO BAND PASS FILTER
AUDIO IG AMPLIFIER

SARTORI ASSQCIATES, W5DA  TUBES $23 PPD
BOX 832085 KiT$ $25 PPD
RICHARDSON, TX 75083

214-494-3003

ONE OF THIS MONTHS MANY SPECIALS|
MFJ-104 24 HRLCD Clock $24,95

&

If this maonths special is not what you are laoking

for send Call letters name & phone # for personal

price quate. Gver 5,000 ham refated items in stock.
ROSS DISTRIBUTING COMPANY

78 South State Street, Preston, [daho 33263
Telephone (208) 852-0830 Closad Monday at 200
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You just got home from a trying day at work. Your spouse greets you with, “You got
something from the FCC in the mail.” There is a sinking feeling in your stomach as
you open the notification from the monitoring station. You decide then and there to
purchase an up-to-date copy of The FCC Rule Book, and become thoroughly
familiar with the regulations. The new edition of this popular ARRL publicationis just
off the press. it's not just a copy of the rules; there are easy to understand explana-
tions written in the popular “Washington Mailbox” style from QST. Available from
your dealer or directly from ARRL. $3.00 in the U.S., $3.50 elsewhere.

THE AMERICAN RADIO RELAY LEAGUE, INC.
225 Main Street
Newington, CT 06111
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BE SURPRISED - get a variety of cards - 100 for $8 or 200
for $13. Samplas §1 refundabla. All three colors, fast ser-
vice, satistaction guarantsad. Gonstanting, 1219 Ellmgion.
Myrtle Beach, SC 20577,

CROSS NEEDLE METER

FINEST custom Q5Ls, large cut calalog and samples 51“

refundable on frst ordar. Ritz Print Shop PO, Box 45018,
Woestiake, OH 44145,

PICTURE Sl cards of vour shack etc. from your
ghomgraph of black ink arf work, 500 $22; 1000 $32.50.
wrid stamp for llustrated literature. Generous sample
pack $1; half pound of samples $2. Custom printed cards,
send sgeclficaﬂons for estimate. Raum's, 4154.Fifth
Street, Philadelphia, PA 19140, Phona 1-215-226-5460,

QSL CARDS: Don"t buy QSL cards until you see the NEW

catalog from Mall Order Express, We start {rom scratch

and create a special QSL Just for vou, Top quality, low

E;Icse and service that you need, Frae cata‘}?g. Mall Orcler
prass, P.O, Box 703Q, Lexington, NG 27292,

SLs, Catalog 50¢ N & 5 Print, 2523 West Orangewood
Avenue, Phoenix, AZ 86021,

STAMP brings QSL catalog of new designs and samples,
from §7 up. 22 years custom printing. WASSOK, 4056
Acacia, Riversida, CA 92503.

DAIW/,

pact amp at a compact price
79.95 Suggested Retail.

plasger is designed tor wse with hand-held transceivers (0 cithes

COLORFUL QSL's — thirteen gard colors, ten inks,
?gﬂgles §0¢. Specialty Printing Box 361, Duquesne, PA

HUBBER STAMPS: Name, Call and Address, $3.75
postpald U.S., Floyd Durand, WSYZC, P.O. Box 67,
Wastwego, LA 70094,

NEW STYLE QSL's, personalized or standard design on
colored stock — 1 8 2 color also YL cards. S.A8.E, for
samples. Jim's Printing Service, 2156 Young Ave., Mem-
phis, TN 38104, |

o dest, tnder the seat, nr v any otlier conrenient neaiio,
(435 b eqpiipped with REF aclivated stand by circuif,

WAMPY is “busting buttons” cause his ganner of 30 years
ragentiy took on the FCC and passed the General thaory
test tn u‘?grade. Her reward is another trip 1o Las Vegas
In April. This one may be exponsive so keep those ordars
ralling in. You get & great QSL ., , Lola stays happt\g L
We both come out winners! Send for free sampies, JSLs
By W4MPY, 705 Audubon Circle, Belveders, 5C 29841,

RUBBER Stamps custom made to your satistaction. Free
litarature. J. Glass, WBHZTI, 14316 Carecita Drive, East
Whittier, CA 90804

CLUB Call pins: 3 lines 1-174 x 3.1/4 $1.55 aach. Call, first
name and ¢lub, colors: blus black or red with white let-
tars, Catalog — Amoid Linzner, WA2ZHA, 2041 Linden,
Ridgewood, NY 11385,

QSL's by WATG: Priges from $16 per 1000. Send SASE to
PO Box F, Gray, GA 31032,

BE SURPRISED - get a variety of cards - 100 for $8 or 200
for $13. Samples $1 refundable. All three cojors, fas? ser-
vica, satisfactlon guaranteed, Constantine, 1219 ﬁ!ling:on,
Myrile Beach, SC 29577,

FINEST custom (iSLs, large cul catalog and samples $1
refundable on first order. Riiz Print Shop P.Q. Box 45018,
Whastlake, OH 44145,

PICTURE QSL cards of your shack etc. fmmagour
ghotograph of black Ink art work. 500 $22; 1000 $32.50,
end stamp tor illustrated literature. Generous sampla
pack ¥1; half pound of samplas $2. Gustom printad cards,
zend s%eciﬂcatlons for estimale. Raum's, 4154 Fifth
Birqet, Philadelphia, PA 15140, Phone 1-215-228.5460,

00W X 35H X 125Dmsm
grams
ut cable supplied with a BNG connector
necter 50239

T

200/DK-210
Electronic Keyers Cross Needle Meters

s. bpth communication and art, Daiwa cross-needle convenience in a o
3 your “fist” with Daiwa precision! Get SWR and Power reailings in a singl

QSL CARDS: Don't buy QSL cards until you ses the NEW
cataleg from Mall Order Express. We start trom scratch
and creats a special QSL just for you, Top quality, low
prices and sarvice that you nesd. Free catalog. Mail Qrder
Exprass, P.O. Box 7030, Lexington, NC 27202,

QSLs, Catalog 50¢ N 8 8 Print, 2523 West Orangewood
Avenue, Phoenix, AZ 85021,

PS-300
ode Active 30A DC Power Supply
g -2l

STAMP brings QSL catalog of new designs and samples,
from $7 up. 22 years custom printing. WABSOK, 4058
Acacla, Riverside, CA 82503.

GOLORFUL QSL's — thirteen card colors, ten inks,
?samgles 50¢. Specialty Printing Box 361, Duguesne, PA

RUBBER STAMPS: Name, Call and Address. 3$3.75
postpald U8, Floyd Durand, WSYZC, P.O. Box 87,
Westwago, LA 70094,

MEW STYLE Q5L's, perscnalized or standard design on
colored stock -= i & 2 color also YL cards, S.A8.E tor
samples. Jim’s Printing Service, 2155 Young Ave., Mem-
phis, TN 33104.

W4AMPY is "busting butions” cause his partner of 30 years
ravently tank on the FOG and passed the General theory
test to upgrade. Her reward Is another trip to lLas Vegas
In April. This one may be expensive so keap those orders
rolling in. You get & groat QSL . .. Lola stays happy ...
We both come out winners! Send for free samgles. S5Ls
By W4MPY, 705 Auduben Clrcle, Belvedere, SC 29841,

HOSS-TRADER, Ed Says, Shop Around for the bast price
than telephone tha Hass last, for the bast deal,

New Display Kenwood 530-5, $569. New Drake R-TA
receiver, regular $1649, cash $1095, Mint Collina 30L-1
linear $449, New Display lcom IC-2AT $189. Display Azden
PCS-4000 $259. Dis 13/ lcom-730 regular 5829, cash §548.
New lcom 25-A , Mew Drake L-7 1inear $875. New KDK
model-2033 $275. New Display Icom-761 $1149. New
Display lgom-T45 $785, Mint Collins KWM-2 $450, New
Ieom 02-AT with scan regular $349, cash $285. Dlssla
Ham-4 rotor $185, HyGaln TH5MK2 beam regular $499.9
cagh $318. VISA accepted. Moory Elactronics Company,
P.C. Box 508, DeVWitt, AR 72042, 501-246-2920.

WANTED — old microphohes for my mic, museumn. Also
mic-related items. Write Bob Paquette, 107 E. National
Ave, Milw, WI 53204,

t =15 ¥ vanable 30A Max., 22A_cortiu
“Overldad protected ; :

TRADE?

CALL FOR QUOTE

1-800-325-3636
HAM RADIO CENTER, st. Louis, MO
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THE 1984 RADIO AMATEUR'S HAND-

BOOK

[d SOFT COVER 0 CLOTH BOUND
$12.00 .8, $17.75 U8,
$13.00 Canada $20.00 Elsewhere

$14.50 Elsewhere

[0 ARRL Amateur Radio Call Directary, U.S.
listings $15.75 U.S., $19.75 in Canada and
Elsawhere.’

[0 TUNE IN THE WORLD WITH HAM RA-
DIQ, $8.50
O ABRL ANTENNA ANTHOLOGY
$4.00 US, $4.50 Elsewhere
AHRRL ANTENNA BOQOK
O SOFT GOVER O CLOTHBOUND
$8.00L).8. $1250 LS.
$8.50 Elsewhere $13.50 Elsewhere
0 ARAL CODE KIT $8.00

[1 THEFCC RULE BOOK A guide to the regu-
{ations. $3.00 U.S., $3.50 Elsewhere

[ FIFTY YEARS OF ARRL $4.00

[0 FM AND REPEATERS FOR THE RADIOQ
AMATEUR $5.00 1.8, $5.50 Eisewhere

0 HINTS AND KINKS Vol XI The best from
QST. $4.00 L5, $4.50 Elsewhere

B LICENSE MANUAL $4.00 U.S.,
$4.50 Elsewhere

£] ARRL OPERATING MANUAL
$5.00 U.8., $5.50 Elsewhere

1 RADIO FREQUENCY INTERFERENCE
$3.00 LS., $3.50 Elsewhere

O THE SATELLITE EXPERIMENTER'S
HANDBQOEK, 310 U.5., 511 Elsewhere

{0 SOLIDSTATE DESIGN FOR THE RADIO
AMATEUR $7.00 U.S., $8.00 Elsewhere

1 200 METERS & DOWN $4.00

1 UNDERSTANDING AMATEUR RAIMO
$5.00 U.S., $5.50 Elsewhere

1 WEEKEND PROJECTS FOR THE RA-
DIO AMATEUR Easy to build projects
from QST. $3.00 U.8,, $3.50 Elsewhere

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.

ALLOW 3-4 WEEKS FOR DELIVERY.

RSGB PUBLICATIONS
B0 RSGB RADIC COMMUNICATIONS
HANDBOQOK 5th Ed. in one paperback
volume, 778 pages $22.00
O vHF-UHF MANUAL $17.50
1 AMATEUR RADIO TECHNIQUES $12.50
0 TELEFPRINTER HANDBQOK
Covers mechanical teleprinters, demodu-

lators, test equipment $21.00
[1 TEST EQUIPMENT $11.00
I HF ANTENNAS $12.00

0 AMATEUR RADIO OPERATING MANUAL

$10.00
THE ARRL FLAG
£ 3 x 5' cloth flag $21.00
1 Pin $2.50°
0 License Plate $5.00
O Cloth Patch $5.00
BINDERS
I 8% x 9% (U.S and Canada only} $6.00
L 8% x 11 (U.S. and Canada only) $7.00

0 L/CF CALCULATOR Slide-rule type for
problems on inductance, capacitance andg
frequency $3.00

BUMPER STiCKERS $2.00 each

J "Amateur Radio - A National Resource”

[T “Amateur Radio - One World, One Lan-
guage”

CODE PRACTICE TAPES each $5.00

[3 30 minutes of 5 wpm and 30 minutes 0f 7.5
wpm on one standard cassette.*

O 20minutes of 10wpm and 30 minutes of 13
wpm on one standard cassette.

[ 30minutes of 15 wpm and 30 minutes of 20
wpm on one standard cassette,
*Bame as the tapes provided in the
CODE KIT,

LOG BOOKS

£1 8% x 11 Spiral $1.751.5.,

$2.50 Elsewhere

1 Mini Log 4 x 6 $1.00 U.S., $1.50 Elsewhere

[ 3-hole Loose Leaf 96 8% x 11 sheets $3.00

DECALS

[0 Amateur Radio Emergency Service
Color

[ Amateur Radio Emergency Service
Color

O Member or Life Member, each

CLOTH PATCGHES (washable)

0 Amateur Radio Emergency Service $2.50
O 3" League Dlamond $1.00
O 8" League Diamond $2.00
[ Lite. Membership for 3" League Diamond

2/50.50

/$1.00
2/50.50

Patch $1.00
[1 Lite Membership for 5" League Diamond
Patch $1.25

O Rubber Stamp $2.00

MEMBERSHIP PINS

1 Membership $2.50
[ League Official - $2.50
Title
LEAGUE EMBLEM CHARM
[1 Membership $2.50
1 League Official .. $2.50
Title
0 14" x 168 LEAGUE EMBLEM BANNER
$7.50
O DXCC LIST $1.00
MAPS
£3 LS. Call Area; $3.00
£ World Map $4.50
£ Grid Locator $1.00
0 Polar (for OSCAR]) $1.00
[3 1984 REPEATER DIRECTORY
(Available late April) $2.00
-;;,AMATEUR RADIO IN .
“SPACE:
-1 Shuttle Mug : 7$S.DQ”
113" Cloth Patch $3.00
;';D 3" Stickers . 2t0r$1 .00
+Video Tape; "Amatéur Radms -
T~ Newest Frontter" : A
;'D VHS farmat soE ‘#25 oo
‘_L'.I U-matic .- S 48500
. zAudio Cassettes of AmaféUr' Hadio
con Space | S
3 Hightights -~ SBOU

,m Cbmplerter R g.sqq |

o YES' |
- 8ign'me up for membershlp $25,jj
. per year in the U.8,, $80 in Can-_
~ada, $33 eEsewhere. It your are
under age 18 or over 65 and pro- -
-vide proof of age $20 U.S., $25
-Canada, $28 elsewhere. Family .
- membership $2.00—a member of
_the Immediate family of a regular
~member. 50% of dues for QST,
. balance for membershlp Cannot
be ssparated : :

PAYMENT MUST BE IN U.S. FUNDS

$1.00 PER TITLE FOR POSTAGE AND HANDLING OM ORDERS UNDER $10.00.

{ ) Paymenienciosed Charge tomy: {MasterCard} { ) VISA { } American Exprass
Acct.i# Gopod from Goodto
Mastercard bank #
Date Signature {charge orders only)
Name (Callsign)
Address
City State/Prov Zip/PC

Have you tully compieted your order form? 15 your check (which must be drawn on a U.S, bank) signed or charge number indicated?
THE AMERICAN RADIO RELAY LEAGUE
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Uncle Ben says. ..
“l give you much more than just
the lowest price ...

When you get that exciting hew piece of equipment from ms, you know you are geoing to
be completely happy ... | see toit, personally! | also give you earliest delivery, greatest
trade-in allowances, my friendly assistance in every possible way.

Just ask any of the many thousands of hams all over the world who have been enjoying

my friendly good service for over a half a century 73, Uncle Ben, W2S0OH . A
* CALL ME... *» WRITE ME. .. s SEEME... “Uncie Ben" Snyder, WBSOM
Toll Free (1-800) 645-9187 Far my prompt, At one of the world's largest the head man of
New York (516) 293-7995 personal reply. Ham Supply Centersl| IIAn lS‘D“
— ~ N A N[/ / n

/

CROSS NEEDLE METER e m “HAM HEADQUARTERS,
ALLIANCE | =) @ A CRRR N

f Y
/)§v MFG. CO. \(; \ LOR’DHAI’IQN

acon )
@T‘J NYE VIKING WENWO oD —
TECEX hmain— N

Iso" . “HAM HEADQUARTERS, USA*-"
2263 Route 110 (at Smith St.)

Since 1925/ RADIO E. Farmingdale, NY 11735

0INCE 1520, 1-{800) 645-9187 N.Y. 1-(516) 293-7995

e o FAE PR ERAAN

KZKantronic

£ & F F 1

% TECHNICAL FORUMS
Y% ARRL AND FCC FORUMS
I 4

= f':
GIANT 3-DAY FLEA MARKET 9 o

| Starting Noon Friday 1.
| All Day Saturday and Sunday =zl
! % NEW PRODUCTS AND EXHIBITS

% GRAND BANQUET
" % ALTERNATIVE ACTIVITIES April 27, 28, 29, 1984
! % ELECTRICAL SAFETY FORUM A _ :
| % SPECIAL GROUP MEETINGS Hara Arena and Exhibition Center — Dayton, Ohio
| % YLFORUM Meet your amateur radio friends from all over the worid at the internationally
. % PERSONAL COMPUTER FORUM famous Dayton HAMVENTION.
' % CW PROFICIENCY AWARDS

% AMATEUR OF YEAR AWARD Sedtlng will be limited for Grand Banquet and Entertainment on Saturday

evening so please make reservations early. Harry Dannals, W2HD, Past Presi-
% SPECIAL ACHIEVEMENT AWARDS dent ARRL, will be featured speaker, -

/ \ If you have registered within the last 3 years you will receive & brochure in
- ADMISSION January. If not, write Box 44, Dayton, OH 45401,

57'5?3; advance, 35212 at) door. Nominations are requested for Radio Amateur of the Year and Special Achieve-
BANQUET v ment Awards. Nomination forms are available from Awards Chairman, Box 44,
) ' $14in advance, $16 at door. ant on. Ol: 454(‘:1' g .

; or special motsl rates and reservations write to Hamvention Housing, Box
i KET E
; P T SPAC 1288, Dayton. OH 45402, NO RESERVATIONS WILL BE ACCEPTED BY
2 (Valid for atl 3 days) TELEPHONE.
| Checks for advance registration to All other inquiries write Box 44, Dayton, OH 45401 or phone (513) 433-7720.
i Daytor: HAMVENTION ALL Flea Market spaces will be sold in advance ONLY. NO spaces sold at gate.
| Box 2205, Dayton, OH 45401 Entrance for set-up available starting Wednesday. Special Flea Market_tele-
| k phone (513) 223-0923.
KE / Bring your family and enjoy a great weekend in Dayton. j
C.

I\ Sponsored by the Dayton Amateur Radio Association, In
I © April 1984° 181
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Regular SALE

P8-35 Internal power supply. ... .. 00 14495 B

FL-62A 500 Hz CW filter ........ 9650 BYos

FL-53A 250 Hz W fitter ... ... .. 50 899 §

FI-33 AMfilter ................ 3150
RC-10 External frequency contraller  35.00
CR-64 High stability reference xtal ~ 56.00

| 16745 9-pand Xovr/1-30 MHzRovr & 99900  Cant N
P$-35 Internal power supply. .. ... 16000 144%% 3

GF-455K5 2.8 KHz wide SSB filier  TBA
I-2TTH 100w 2m FM/SSR/OW Xewr  TBA

W (C-271A D5y 2m FM/SSECW Xor  699.00  Cal

Bl 14718 10430450 SSBICWFM Xovr 799.00  call [
§  PS-25 Internal power supply... .. Y9.00 599 BN

EX310 Vsice synthesizer.. .....

1-2908 25w 2m SSB/FM Xowr. .. .. Call

16-220 10w 2m FM non-digital Xovr: . 299.00 24998
EX-199 Remotetrequencyselector . 35.00

M 10254 25w, 2m, g leds,

up-dr=TTP mic

16-25H a5 above, but 45 Watts .. ... 389.00 3499

B 1C-27A 25w 2m mobile Xovr....... ..

IC-45A {0w440 FM Xowr, TTP mic.. ., 399.00 3589
EX-270 CTCSS encoder......... 3900
BU-1 Memory back-up .......... 3850

RP-3010 {0w440 MHz FM sepeater . 999.00 B9Q95
Hand-held franceivers:
Deluxe models
16-02A tfor2 meters$ 319.00 28098
1C-02AT w/DTMF. ..
1C-D4A jord40MHz.  TBA
1C-D4AT w/DTMF. .. T8A
Standard modals

1G-2A for2 meters . 239.50 214%

IC-2AT with TTP, .. 264950 2199 § '3

IC-3A for220 MHz . 269.95 234%

(C-3AT with TYP... 28995 2399 MM

IC-4X for440 MHz | 26095 20498

IC-4AT with TTP. .. 200.95 23095 |

New b s
IG-HTIA Short wave receiver . ......

| reesesar.

{16751 9-band Xewrt1-30 MHz Revr $1399.00  call 5808

egular SALE
179900 Calf

©159900 Cal

TR-2500/pR25H . .

TA-3500/PB25H .. . . . ..
T3-8306S (choice CW filter
500 ofs or 8P-230)........

COMPANY SPECIAL SALE

369,00  Calf
Gall
Cafl

Call

B FT-7576X "
§ F-7260

350.00. 3199 §

34800 314 8

 ys5308 00
VO30 .
AF230

AT-130
PS-430 .. ..

g AT-250 ... ... ... ...
g TS-1308E . ...
g TS-660(CMI

1430

B TL-022A oK AMP
B w220

74900 Gall AR
16995 1529 M
19495 174 NR
144.95 120m
89595 Call 3
14995 13495 §

. 399.95 29500

. 62085 Cal 8
£99.95 Cal

CB122905 Ll

. 35995 324w

59995  Cal
, 3995
. 52995  Cal

. o99500  Call
.. 399,00 35800
. 399.00 35600

Rgiar SALE

FT-One/All 0ptional, ... ... . 99500
{except key unity
F1-980 5149500 Call

§29.00 Gl

... B3900 Call |
Optional modules in steck . ...... Call
1-2308

F-730R 399,00 35400

CLOSEOUT SALE

................ 730.00 39900
R-1010M ... L 459.00 19500
FTV-901R .. . . 38900 950
Cubic 103 ... ... ... 129500 69900
Cobie 151 ......... ... 995.00 59500

o FT-208R L
oy Fr-7oBR
i £T-102

| cwaee

239,00 21500
319.00 27900
_ 31900 Call

... .Gall Special
549.00 39500

FRG-TTO0

Short wave receiver

239,00 19900

B1016 ... 27900 24000
B2 ... ... fo0Q 7ee

SANTEC

L T
§t220
ST440 .

A
 CRi/64

; | KANTRONICS

N interface

- 64,00 1299
Inferface W . . ... ... 269.00 23900
DK-1000 . - 595.00 . Gan

350.00 Call |

719,00 28900 J8



WE Buy Electron tubes. dicdas, transistors, Integrated cir-
cuits, semiconductars. Astral Electronic 321 Penn-
aylvania Ave., Linden, NJ 07038, 201-486-3

MANUALS for most ham gear made after 1937, Qur 1954
catalog Is $1 and raquired for argdering, Over 2,008 modeis
g%gcj I__){Ij-ll -MANUALS, Box 802, Council Bluits, 1A

HALLICRAFTERS Service Manuals. Amatesur and SWI.
Write for prices, Specify Model Numbers desired. Ardco
Electronics, P.O. Box 95, Dept. Q. Berwyn, L 60402,

ELEGTAON tubes: Gurrent and hard to find types, Spacial
gurpose transmitting, receiving and cathode ray tubas.

ond addressed stamped anvelope for our free list. RButan
E%%%gonlc Sales Co., 202 Miriam Parkway, Elmont, NY

GALL Toll-tree 800-327-7798. Ask far Bob Hoffman, Jaro
Electrenics Corg Wa buy all types of tubas. ToE pricas
paid for Varian, Elmac, Amperex, RCA, Western Electric,
Raytheon, in Flarida Gall tul! frea: 800-432.8524, Addrass
412 27th St Orlando, FL 32802,

ANNQUNCING: The latest, most camplete and accurate
listing of Hallicrafters ham gear, dacressories, related
aquipment - avar compiled. List consists of medal name,
data price and description. And, is all new? $4 plus large

ASE (40¢ stamps) to: Ghuck Dachis - The Hallioraftars
Collector - 4500 Russall, Austin, TX 78745,

WANTED: Mcintosh tube audio equipment, accessories,
literature, ate, for bonafide personal collection. Informa-
ticn, apprassals given 100% reply. Marcus Frisch WASIXP,
P.0O. Box 385, Eim Grove, W 53122 414-475-8356,

WANTED: Microphonas used in radiofty broadcasting priar
to 1960 for archive, Write: James Steele, N.A.8., Box
39190, Washington, DC 20016.

FAST, AGCGURATE, readable, nonsensationai — The ARRL
Letter! Every two wasks, we fill you In on what's happen-
Ing In Amateur Radle. But, you have to be an ARRL
member ta get it. For aone year subscription, send $19.50
(U8, funds) and wa'll send you the Letter first class mail
anywhere in the U.5. and Ganada The ARAL Letter, 225
Main St., Newington, CT 08111

WANTED: Pre-1950 TV seais and old TV Guide magazines.
WACRH, Box 20, Macomb, 11. 51455, 309-833-1809,

KEYER KITS, $15, SASE for information MSC, 1204 Toney
Driva, Huntsville, AL 35802,

EIMAC-3-500Z's. New-very limitad quantity! $85 each,
cash, COD, MO, Add $3.50 per tube for shipping and handl-
ing. i pey cash or trade for all types of transmitting or
gpecial purpese tubas « Mike Forman, 5740 Randelph,
Qakland, CA 94602 415-530-8840.

QUAD KIT8, $37.50 Quik-Quad, 1101 Plantatian Or., Cary,
NC 27511,

1684 CALLBOOKS, $16 either, $27 both, any 4 or more,
$13 aach, postpaid, Calif. 8% tax. Gentur&r Printing, 8056
Egsex, Riversida, CA 92504, T14-687.591

MICROCOMPUTER

REPEATER CONTROL

as featured in

ST Decermnber 1983

lntruducir;Pctha MIGRC REPEATER GONTROLLER, a
NEW GONCEPT In low cost, sasy to Interface, micro
computer repeater control. State of the art controt
features HIGH RELIABILITY, LOW POWER, SMALL
SIZE. Reconfigurable GOR and PiT interface included.
Optional USER MODULE alfows contrel personality to
be easily changed, INTERFACE GUIRE included.

0 CW 1D MESSAGES  *RECONFIGURABLE-
*TIME OUT TiMER COR INTERFAGE
*PRE TIMEQUT *HIGH CURRENT PTT

WARNING MESSAGE INTERFACE
*POST TIMEOUT *SINE WAVE TONE
CW MESSAGE GENERATOR
*COURTESY BEEP *LOW POWER 12 VOLTS
*HANG TIMER @ 200ma
*AUXILIARY CONTROL *SIZE 3.2% x 3.2"
INPUTS .
RPEAAKIT ....... 8115  plus $2.50 shipping

18 DIGIT TQUGH TONE DECODER
GRYSTAL CONTHOLLED TOUCH TONE decoder re-
uires NO TUNING. Drift tree. Decodes all 18 digits,
JAL TONE and NOISE REJECTION FILTERS. EXCEL-
LENT NOISE AND SPEECH IMMUNITY. HIGH SENSI-
TIVITY. HIGH RELIABILITY, LOW POWER 12 VOLT.
Blze 2.3% x 3%,
TTDA1A KIT $79.95 plus $2.00 shipping.
LOW COST COMMAND DECOQDER
Aemote contrel tor a repeater, link, remote base,
Controls 4 onfoff functicns or 2 onfoff, 2 momentary,
Expandable to 16 tunctions. User selectable 1 or 2 digH.
aecurl%y access code + onfoif digit. NO TUNING.
EASY TO INTERFACE. Use with TTD-1A. Low power 12
voll. Slze 3" x 3,27,
LOD-1A KIT 339 95 plus $2.50 shipping.

PROCESSOR CONCEPTS
P.0.BOX 185
FORTATKINSON, W1 53538
(414563.7055 Tpm-10pm evenings

CALL CRWRITE FORFREE CATALDG AND SPECIFICATIONS

APPLE COMPUTER owners-announcing “The Logger™. A

very sophisticated, full featurad disk-based log baok for
ham radio opeators. “The LDgger‘ manages over 1300 log
entries per standard DOS 3.3 disketle with sixteen
separate functions including personalized QSL cards for
less than 2 cents eachl Unlocked program diskette and
Users Guide §35. ppd. U.S. large SASE for mora informa:
;;?n%l:’-ob Jackson, Dept. QST, Box 57304, Webstar, TX

5!

AMRAD (Amateur Radic Research and Developmant
Corporation) is & norprofit organization ot oxperimanters
in packet radio, spread spectrum and digital communica-
tions. Monthly newsletter. Mail $15 to AMRAD, 5829
Parakeet Drive, Burke, VA 22015, Add $2 jor Canada,
Mexico; $8 overseas air, 52.30 surtace,

THS-50 Model IfIIFIV Radio Amateur Software. Super-Log
& Super-Duper %i9.95: Compu-Log $16.95; Antenna
Anatamy $14.95; Custom Bearn Headings 519.95; Code
Trainer 1| $16.95; Genersl, Advanced or Extra Thaory
{speclfybsm .95 sach more, Add $3 SiH. Specify Model.
Tape of Disk? MICRO-B0, 2685 Busby Quarter, Dak Harbor,

BUYSELL-TRADE twice monthly publication! 8.4..E. for
Ften Issus. The Ham Bonevard, 364 Kilpatrick Ave., Port
51, Lucle, FL 43462,

DiXpartise 1§ yours with a subscription to The DX Bulletin,
%ﬁaﬁge S5.4.5.E, for samplaes to: P.O, Box 873, Vemon, CT

WOW! New MFJ-1224 CWIRTTY/ASCH terminal units, See
MFJ ads and califS.A5.E. for details, catalog, discounts.
Araateur Accassories, 6 Harves! Gourt, Flemington, NJ
08822, 201-782-1551, 6:30-10:30 P.M. Eastern.

LIKE o visit China? Join us, Escorted and hosted by Radin
Feking. Most comprehensive 21 day tour, Inquire ¢ost and
g;?;aélf_?g Paul Hale, 1619 N, Royer St.. Colorado Springs,

WANTED: PRE1923 radic sgulpmsnt Tubes, hooks,
Mags-Pre-1840 TV, any candition, Phil, Forest Hills
Wiraless Museum, 6781 Alderton, Fiushing. MY 11374
212-896-3545.

QRZ DX weekly newsletter. DX Tips For Blg Guns And Lit-
tls Pistals. Send ¢ stamp for sample. P.O. Box 8340720,
Richardson TX 75083,

SELL Tezetype nadel 32ASR with 60 W.P.M, gears install-
ed, ready for amateur wise, all machinas in excetlent con-
dition §125. Bab KL?HDY (907} 563-6209.

WANTED: mast, 40400t crank-up, telescoping, self-
supparting, In good operating condition. KB3ED, Fineman,
1839 Carwlthan, Philadelphla, PA 19152, 215-342-1365,

NEW - Drake TR7-$1195: A7-$1195. IF tiiters Installed —
5449, Limited quantities. CGrgans and Electronics box 117
Lackport, Il 0441, Phane: §15-833.1580.

>C? (? (‘gns
fnaeé/ ﬂga/e ;
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HI-Q BALUN

» For dipoies. yaols, laverted
vees and doublets
Replaces canter insulator
Puts pewer in antenna
Broadbanded 3-40 MHz.
Smali, ilghtwelght and
wegtherproof

111 Impedanca ratic

For full legal power and more
Helps eliminate TV

With SC 239 connector
Built-in DG ground helps
protect against lightning

Only $14.95
HI-Q ANTENNA CENTER INSULATOR

» Smail, rugged, light-
welght weathprproui

* Replaces center insulator

* Handles full legal power
and more

* With SO 239 connector

$6.95

THE ALL-BANDER DIPOLE
— — e

MATCH
AN\'ENNA TUNERS wrm
A BALANCED OUTPUT

LR RN

GCompletely taciory assembled ready to use
Heavy 14 (7/22) gauge stranded copper antenna
wire to survive those severe storms

Center tad with 100 feef of low loss PVG eavered
450 ohm balanced transmission fine

Includes center insulator with an eye hook for
venter support

Includes custom molded insuiators motded of top
quality materiai with high dielectric gualities and
exceallant weatherability

Gomplete installation instructions included
Cverall length 135 feet, less when erected as an
inverted vee ar slaper

Handles 2 kw PEP & covers 160 through 10 meaters
* May be trimmed to fit small city lots

Only $29.95

DIPOLES

MODEL BANDS LENGTH PRICE
Dipoles
80175 130 $31.95
40 40115 o6 28.85
[517] ?0 33 2785
215 22 26,95
-0 1!) 1% 25.9%
Shortaned dipales
SG-80 B0:78 qn 3595
":’D-4D 41 45 <R
Parallel dlpoles
PR 80,40,20,10/15 30 43,95
F’D4D‘1IJ 4I) 20,1015 68 3708
40 40! 1 e .95
pD-4020 4() 20015 (-3 3395

m‘soln sharieners — only, same as included in S0 models
.80 4075

S.40 40
All antennas are cuinpidte with a H1-4¢2 Balun, Na. 14 antenna
wire, Insulatars, 100* nylon antenns support rope 150 modals
unly $07), rated for full legal power, Antennas may be usand as
an Inverted ¥, and may also be used by MAHS or SWls.

Antenna accessgries — availzhle with antenna arders

Nylon guy rope, 450 1b test, 100 feet $4,

Molded Bogbone Type antenna insulators :'(JOJnr.
S50-238 coax connectors .55
No 4 7122 Stranded hard drawn capper ghtenna wire 0841,

AL PAIGES AHE UPS PAID COMTINENTAL USA
Availabie 2f vour favocte dealar ar omdee direct trom;
w .
Van Gorden Engineering

P.Q, Box 21306 » South Euclid, Ohio 44121
Biealer Inquiries invited

BN N
Gopynght 1981 Frank Dowling
Give your Amateur Radio Station license the
raspest and dignity it deserves with an Ofticial
tooking & x 10 Insertiticate pre-siotted in the
bordered ares reserved tor vour license.

Available in Van Dvke brown on champagne

{original licensei or Liberty Blue on white
\photccopy), Both tastefully done o cover
parchment.

A nice gift tor special friends on the freg's. A
handsormne addit:on to any shack and a great new
way ta post and display your station licenss,

Tor receive vours pecsonalized, print name, call.
address and z7ip. send check or money order $3.00
(plus 501 postage arud handiing. Multiple ontiers to
came address no extra postage. .S, and possessions
anly. Overseas inc. $1.00 extra L1 S license only

FRANK J. DOWLING KD¢AK
P.0.BOX 6
ROSEMEAD, CALIFORNIAN?I0

BY INSERT PRODUCTS

HICKOK 1604M

SOLID-STATE MULTI-

ETER - Similar to HP-416C
covering 0-300 VAC In 7 ranges,
0-1500 VDG in 11 ranges, 0-150
MADC in 14 ranges, and 0-500
Megohms 7 ranges. Up to 700
Mhz AC resunse; AC proba uses
EAS3 fube. Inciudes probes, fest
leads, and partial repro of man-
ual. ?'/sz'/zxgvz" 13 |bs, sh.
Useﬁ-reparable -896r $B5. Checked, -S40 $125.

HIGKOK 1830M Transistor Tester
Measures coliectar lsakage 0-50 ma in 5 rangas, cal-
lector current 0-100 ma IR 3 ranges, current gain beta
0-400 In 4 ranges. Irput res 50-10K ahms; irmged 25-100K
ohms. Collector volts 0-1.5-3-4.5 VDG, Requiras 22.5 VDO
(EV-763) and collector V source; haok parfial repro
included, 10x10v»x3V4*, 18 ibs. Used-reparable, S54. l]
Frices F.0.B. Lima, 0, * ¥I5A, MASTERCARD Acceptad,
Allow for Shipping « Sond Por New FREE CATALOG "84
Address Dept. ST « Phone: 415/227.6573

FAIR RAPIO SALES
1016 E. EUREKA - Box 1105 + LIMA, OHID - 45802
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AlL-80 Compact QSK CW and SSB Kilowatt Amplifier

At the suggested retail price of $699.50, the Ameritron AL-80
is one of the lowest priced kilowatt amplifiers available.

® For CW and computer enthusiasts, the AL-80 is the
anly amplifier in its price range to offer QSK (full
hreak-in).

¢ Individually tuned broad band pi network input presents
a 50 ohm resistive load to the transceiver.

® The AL-80 incorporates the rugged 3-500Z tube.

* Compact size: 12"W x 6.6"H x 11.8"D. Weight: 43 lbs.
Frequency Coverage: 18215 MHz amateur bands.
Export model includes 10 meter amateur band.

Power Inpui: 1500W PEP SSB, 1000W CW and RTTY.
Drive Required: typically 65W PEP on S5B and 55W on
CW.

Intermodulation distortion Producis: In excess

uf — 33 dB below PER

Power required: 120 volts 50/60 Hz 15 amperes or 240
volts 50/60 Hz 7.5 amperes.

ATR-8 Antenna Tuner

The Ameritron ATR-§ is a compact antenna tuner designed
to match almost any antenna to any transceiver,

Band selection is by means of a high reliability inductor switch
with one position per band. The 10 through 80 meter inductor is
teflon insulated air core construction. The 160 meter inductor is
teflon insulated on a large toroid core. This inductor system
provides maximum Q" and efficiency in @ compact space.

The SWR bridge provides an accurate and sensitive miethod
of matching solid state output transmitters to any antenna,
insuring maximum output.

Model ATR-8B has a built in balun to provide maximum
power into balanced feeders of either twin lead or open wire
type. The halun provides a ground isolated balanced current
source that is superior to conventional center tapped voltage
source baluns.

Power Input: 300 waits, 10 through 80 meters
175 watts, 160 meters

Input impedance: 50 ohms at match
Size: 6-1/2 x 6 x 27

AMERITRON DI\"ISIOI‘I oi Prlme Instruments, Inc.
9805 Walford Avenue . Cleveland Ohio 44102 . (216) 651-1740

ALL IN ONE BOX

TC-1+ TOCM ATV XMTR/DOWNCONV.
Just plug In camera, VGR, or computer video, mic,
¥ set, & antenna and you are on the air, 10 watts pep
xtal enntrolled. 120vac or 13 8 vide powered, Tech or
higher amateur license reg, for ourchase and operation.
Delveted UPS only ............... . %398,

Fuall Color
and Sound

TVC-4 TOCMATVDOWNCONVERTER
Tunes 420-450 mHz to GH3. Has TVC-2 and AC
supply in cainet . %89 delivered.
TVC-2 wred and tested hoarg, Haq. 12vde,

A low cost start anly $49 delivered,

i54 0Oak

| 2522 PAXSON ,‘
! AFICADIA, CA 9;

WHAT? YOU ARE NOT ON ATV YET?

Its reafly not any mare complicated or expensive than getting on 2 meter FM, it
you have 4 TV set and any source of compasite viden such as a VG R, camara,
computer. sstv, rity, etc. Just plug directly into the ATV transmitter and treat
incal hams to live action color pictures that are as good as broadcast, Let them
see who they are talking 1o inthe shack, show home video tapes, repeat sstv or
rity dx 1o the losal atv gang, teach, debug, or swap basic computer programs.
Great for parades, races, CAP, weatherwateh, and other public service events.
(X simiiiar to 2 meter simplex, typ. 15 tp 100 mitas,

CALL({818)447-4565 OR WRITE FOR OUR FULL CATALOG,
who s anand fraquencies-in your area, or info on our modules for the builder, antennas,
cameras, Unears. repeaters, & accessaries Dver 20 yaars eXperience 1n Al

Al
See Chapter 14 1984 ARRL Handbook, 'SEE US AT DAYTON




LARSEN ANTENNAS TRAVEL
IN THE FAST LANE. i

axclusive Kuirod® plating. gives vour
antenna high conductivity fo assure
that masdmum power goes info
communicating — not heat,
That full measure of performance
goesinfo aur product infegrity too.
With o no honsense warranty thot
won't sfow you down,
So. whether vou're following the
racing circuit or a local rescue effort,
voul find Larsen Antennas will keep
you ahead of the situation with
dependable performance. Ask your
favorite Amateur dealer to

Race car commurnications
demand the best from an anfenna
under some of the worst conditions.
Spiit second decisions require reflable
signats at exceptionally high speads.
Thats why Lorsen Anfennas are
used on race cars ot the Indy 500,
Because Larsen Anfennas are
designad to fake high speed with
minimal signal distorfion. Proving they
can fravel in the fast lane without
Lutting a drag on their performance,
Larsen’s precision tapered stainisss

steal whip provides maximtim
flexibility while minimizing radiation demonstrate how yvou can hear the
difference with Lorsen Anfennas.

pottern distortion, giving vou a clear
consistent signal. And Larsen's Write for our free Amateur cafalog.

arsen Antennas |
IN USA: Larsen Elecironics, Inc.

MM NE B0th Avenue  BQ, Box 1799  Vancouver, WA 98668 Phone: 206-573-2722

IN CANADA: Canadlan Larsen Electronics, Lid.
283 £, 11th Avenus, Unif 104

3
Vioncouver, 8.C. V8T 2C4  Phone 604-872-8517
kiirod® Is aragisterad fradermark of Larsen Elactronics, Inc. in USA. and Canada,
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the smarter SANTEC
$T-142 299

Eree £9.95 Mob. Quick Charge Cable
We Stock ALL Santec Accessories!

Santec 220 & 440-Call!

We check your Santec, charge your hattery,
set your clock before we ship. We offer
special customer discounts on accessories.

I_ @ | ' FM-2033

25 Watt 2-Meter FM
289%™ i
Coming! KDK 220, 440, éM & 10M!

FREE UPS Brown Shipping-Add $1.65 for COD
N.C. Res. Add 4'7% Sales Tax. Sorry No Cards,

L A
TWO METER CRYSTALS—30 kMz. stondord band
plan & |5 kHz. splits. Lo-in/Hi out on |46 mHz. and Hi-
in/Lo-out on |47, Sub band, 20 kHr. plan from [44.51-
145.1 {Lo-in/Hi-out). Most standard simplex i45- 147
pairs. ALL others special order (6.8 Wesks Del.)

220 MHZ. CRYSTALS="Siocking alf pairs every 20
kHz. beginning with 222.02-223.62 thru 221.38-224.98.
[Le-in/Hi-out) Simplex puirs of 223.45,50,66 & £8. ALL
athers special order, [6-8 Weeks [Del.)

50 Spec. orders &-8 wki.

EACH IN-STOCK CRYSTALS
NO CARDS SHIFPED WITHIN 24-HRS

Two Meter or 220 Mhz. Crystals Only.
For Most Standard Amateur-Built Rodios.
We cannot supply any other type crystals.

2.METERS-STOCK FOR FOLLOWING RADIOS

* WILSON . 14021405, MK LMK IV
«ICOM - IC21, 21AZZ22A,

«DRAKE - TR22,21C (fo b lm]. 1c,72
«KENWOOD - TR220, 7200

@ MIDLAND - 13-500, 13-505, |3-520

«REGENCY . HRT-Z, HR2,2A,28,212,312 (No Sub Sand)
eHEATH - HW-2021 ONLY

+TEMPO - EMHEMH-2EMH-S ONLY IS
«CLEGG MKl HY. 04

e SEARS 3STISYAESY FT-202 ros OST RADICS

220-MHZ -STOCKING MIDLAND CLEGG COBRA
FOR FOLLOWING RADIOS 13509 FM-TH 2q0

STATE OF
THE ART

The 1984 Edition of The Radio
Amateur’s Handbook carries on
the tradition of the previous edi-
tions by presenting 640 pages of
comprehensive information for the
radio amateur, engineer, tech-
riician and student. Paper edition;
$12 in the U.S.. $13 in Canada,
$14.50 elsewhere. Cloth: $17.75in
the 1).3., $20 elsawhere. In
L.8. funds.

;.Hﬂie Nation's Largesf Mail Order Sanfec Dealer

WILLIAMS
RADIO SALES

600 LAKEDALE ROAD, DEPT. 5
COLFAX, N.C. 27235
{919} 993-5881 Noen to |0 P.M. EST

800-448-9338
Introducing

REPEATA-MATE RM-1

Create Your Own Repeater For -
Special Events or Emergencies.
Two Mohile Rigs Plus an RM-1
makes a Super, Fast Repeater,

$42.50

{plus $2.80 shpg, J

P M@
: To Crder or For More
r Information, Call or Write:

ONEIDA COUNTY SIPORT TERMINAL BUILENNG

ORISKANY. NEW YORK 13424

MUY Res Cali 2315, /16.0184

TRADE?

CALL FOR QUOTE

1-800-325-3636
HAM RADIO CENTER, st. Louis, MO

156 05

WANTED: Back tasuas (ST 1915-1930, Send dates prices.
Ker (z|lhert B285 SW Brentwoud 5t., Portland, OR 47225,

QUALITY TOWER accessorles. 50-1 Standoffs $34.50,
S0-2 Standoffs $59.50. PO-1 pully kits $8.50, GP-81 and
GPE1S Ginpole Kits $129.50. MA-2 Mast Adapters $22.50.
BG 15 Lagdermast for hig beama $2489.60. Free cilalo le

Equip. Ltd,, P.Q. Bax 9, Oak Lawn, |L §0454. 312-423-060!
VISA. Mastercnarge

SOLAR ELECTRIC panels, components. §3 (or stamps)
catalogs. Refundable with purchase. $1¢ photoveltric
manual and catalog s non-refundable. SPECS Inc. P.O, 155
Montrose, CA 91020

WANTED: qynchros tubas, MS hcmnectcrs
URA-17/CV-4R3; AM-2123A0M/); bH -974; & anvthing Navy
ahupiboa.rd P03, 7057, Norfolk, VA 23509, Bi4-853-4146. Bill
Williams,

WANTED: KENWOOD MARS-7000 adapter and SP-70
speakers. G.T, Huth; 130 Hunter St., Titlin, OH 44883,

IBM-PC Ham Radio Sottware. Micro Efectronic Systems,
19 Annetta Park Drive, Bozeman, MT 52715,

FOR SALE: Twe Xitek ABM-200 Data Converters.
Translates betwesn ASC|/Baudot, or Morse and
ASCHBaudot, $175 sach. WB4RSL, 704.843-2185 ext. 242
wepkdays Waxhaw, MC 28173

ALPHA 775X as new $450D, Yassu FT-102 $695. KNBN
“Na Bad News* 904-733-9518.

FAST, professional ham repair. NYC area. All major
brands. Gommaereial FOOC Lic, #P2.233167, Amatsur Extra.
In business & years. {n the «1 sinca 1985. Hich Tashner,
N2EQ, 212.352.1397.

DRAKE A-4 {8-B-), T-4X (A-B-C} Golid-5tate Tubes glve In-
creased sensitivity, dymanic range, gain, and protect in-
vestments. Rirectly replace vacuum tubesa. BALIGA,
&/12(BAB, BZ6), 8/12 BE6, 6 EJY, 6 EVIBFQTIEAGS, BHSE,
12AXTA, $23 f)pd Plug kits. Basic Im rovement Audio
Band Pass Filter, Audio 1G Ampiitier, de VISAIMC
Santeri Assoclale&W'%DA Box 832085, Richardsen, TX
75083, 214-494-3093.

ATTENTION KENWOOD & lcom Owners: Informative
separate newslettaral Sthyedr of publication! Back issuss
available, Add more selectivity o your 430, 830, & 930,
Magicom RF Clipper Processaor for 18- 120, 13[1 430 520
& 820: Gall tor prices. |G-730 FM kit $79.95 T5-8308 FM
kit $24.95: Send .37¢ S.A5 E. tor Free Bmchure to Inter-
naticnal Radle, Ine,, 364 Kilpatrick Ave., Port 8. Lucie, FL.,
33452 305-335-8545, Master/Visa Arcepted

B4 and VIG-20 Ham Soitware: New Contastdl program,
allname-GTH log program. Ham fermulas program.
.5.A.5.E, appreciated. Specify com uter Walt, KAYGLE,
4880 N. 49th 6t., Milwaukes, Wi 5321

VERTICAL USERS: Novice to Extra” - & rassette no ver.
tical user should be without. Sand 5.A.5.E. for datails.
g%lﬁck Enterprises, Dapt. &, 213 Dayton Ave., Clifton. NJ

DAAKE THNDAT-filters-RY-T-NB7T-M8-7 & PS7,
excellent-$1000-N2WE 212-596-T500 days,

[DRAKE TRT transcaiver, PSY power supply, MNT matching
network, mike, bocks, some filters, 3950 or bast ofter.
3)3-797.6622 NOEMM

SWAP, my medical Nikor 200 mm wiacps or color video
equip for HAL GT2100 w/kbd W3IMED, 303-757-1981,

APPLE OWNERS-Get 'Flva Band WAS' program for $10.
Feguires 48K, 80 column, one drive, printar helpful. Orders
or tnfo: KBSW 1228 Winghaven, Maumea, H 43537,

COLLINS KWM-2, B16F-2, PM-2, GP-1, suare tubes-$5850,
K2J80, 914-386-2882, RDAT Bx 153, Middlstown, NY 10940,

SELL YAESU FT-102 with SP-102 speaker $700, FT 208R
235, FAG-7 $150, MD-1 mie, 335, Ameritron linear amp.
%400, MFJ-900 an? tuher $30. All equipment A1 conditlon.
WHOWD ava. 416-728-7136.

(3OING OUT Of Business Sale. Large snlvings oh all com-
ponents in stock, Stamp for fyer pleass, D & V Radio
Parte, 12805 W, Sarle, Freeland, ML 48623,

DRAKE TAY?, filters, PST, MST fans pius exiras $850. P87
$165. Drake MN-7 $110. Drake MN-4 350, All ex¢optional-
ly ¢lean. B06-44 19684 WB4ZCD,

TELETYPE machines, parts, ﬁears. supplies, Expanded list
now avallable for 8.A.5.E. Will be at Dayton. Save shipping-
pick up orders thers, KEJOF, 31249 Hebel, Rishmond, Mi
48062, 313-727-1%64,

SPY RADIOS Wanted! WW2 Historlar purchases; Milltary
Radios tn Givilian Suitcases; Military Radios with prafix
55" {axample “SSTR-1"); ANPRG-15,10,11; early alac-
tranlc "Bugging” devices; Esplona efClpher Equlpmentl
Museum, Box 18521, chhlta, KS 87218, 316-684-6254,

ANTI STATIC Dust Covers. by Cover Craft Corp., Amateur
Radio, Gomputers, Printers, Disk Drivas, YOR's, New or
older models, Over 1,000 designs in stock and over
1,000,000 in use. Gall or write tor brochure, Birch Hill
Sales, P.O. Box 234, Paterborough, NH 03458,
50:3-9£4-7959,

ONY Safety Balts $50.95 + $3 handling, Box 886, Saddle
Brook, NJ 07662, 201-368-3855 anytime.

AMATEUR RADIC Sarvicing: Genergd Radlotalaphona
license. Repairs, calibrations, madifications, faaor_?
Gooder, KGYFI, POB 116, Summervllls Qregen 47878,
5035346981,

WANTED: Enrly tele%aph instruments for my coltection,
Keys, sounders, ¢all boxes, ragisters, meters, and related
#tems including pre-1910 paper. Larry Nutting, WDBDTGS,
H957 Yerba Buena, Santa Rosa, CA 95405,

Having = technical problem? Get in touch with the
teague’'s technical department at Hq. tor help. Ba sure
o include your membership expiration date and an $.a.%.4.
with your guestion.




‘ snd hreinseritte
O scanning functio

) ns. . Pl

The new iIC-0248 has  baftery
lock, frequency 1ock, and lamis -
anfoff switch, An
aluminum cose
bk is
provided

FCOM’s IC-24(T) contindes to be
dvanlable.,.and its cortplete line

of accessaries work with the

new IC-02A,

The IC-0248 comes siandard with 1C-BRP3 NiCd
bortery pack, 8C-25U wall charget, flexible
antenna, wrist strap and belt alip.

TheWorld System

[COM America. Inc., 24 12-1 16th Ave NE, Bellevue, WA 98004(206)454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, TX 75234 (214)620-2780
Ali srated specifications ane copradmare ondg subject ro dhange Mihour nottee o coiiganion. All ICOM rodios ugnificontiy exceed FCC regulaions Imimng spunous emisions. UZAT284



- - e SOFTWARE
*'.. 7. ® FEATURES
o o7 e YALUES
.. Bmart enough to be user friendly means the newest Santec radios are
-more useful in your hands. Without sacrificing features and functions

ou really want, you can have an easier to use, yet smarter handheld
om the broad line of models for the most popular VHF and UHF

for the Santec radios to make your personal application of
Bantecnotogy (TM) the smoothest yet. And don’t torget the transistor and
nduciors in_alt Santec products are guaranteed for two full years.

reuencies are t,harigad Becausa iower powsr ouiput tram the transm:tter helps
the usar 1o get longer service times on each battery charge, Santec provides three
switchable power ievisls from the tull power level of 4 watts plus down to a midrange )
i around one watt and a battery conserving 100mw. The Santec user gets plenty of @ i o
hefpful intormation from the complete dispiay on the targe size LGP trequency -
dispiay Dsing six dtglts plus the offset direction and memory number, Mode of scan, §
PLL Tock anid the receiver and transmitter
"= jndicator are all usablé at the same time -
- withaut any extra effart. All the neat
7 features you expect plus a good, solid
. pertorming transcelver section with
axcellent semsitivity ardd high quality audio
- make Santec your bast cholce fora
hancdheld transceiver,
For spectifications and a full catalog of
Encomm, tne. products send us a QSL.
Specitications subject 1o change without
notice or obtigation. Information in this ar
does not constitute warranty.

4 PR

zes in WATTS. Measuﬂng Walls and swtlching Waﬂs, radia!ing Watts and di ss:pating Watts is
inriers Is all about, Welz is the source for top quality, superior performing, aftordable products to
ainlmme radic gquipmaent from any source. increase the versalﬂity of your measuring capabil

Diamond Antennas for 1 44!430 440 MHz for base and moblle applicatiuns Welz dual band duplexers et
you feed twa antennas on two difterent bands with one faed fine with no switching or two transmitters onto one dual band

- “antenna simultaneously. WELZ has wattmeters and V.5.W.R. bridges from 200 mW to 2000 Watts from 500 kHz to 500 MHz

" frequency range. When you need to measure in RF Watts WELZ has a winner for you. The lull line of Wattmelars

* ancompasses many different madels, some of which are shown in this family portrait. In addifion to both in-line and

teriinating type wattmeters the WELZ lina of Winners includes several high quality dummy toads for testing and lunmg

- - plus applications requiring precision 50 Ohm terminations. Frequency ranges of the WELZ loads are typica!ly wider than ’

.. simitarly priced ltams from other suurces. WELZ has winners in the economy circle alsc, The )
' - performance valus of the economy line of Wattmeters from WELZ is really superior. The
Instruments from WELZ are extremely well built and very easy to view. The portable units

~such as the SP-10x and the SP-380 provide reljable service in the lield as well as in the fixed

station. Send QSL type card for complete catalog of WELZ products.

| 2000 Avenue G, Suite 800, Plano, Texas 75074 . i k1 1 m . 2000 Avenus G, S
§ Phone (214) 423.0024 TLX 79-4783 ENCOMM DAL i i F Phone (214) 423.00




B FM MOBILE TRANSCEIVERS [HEiE

'+ Liquid Crystal Display with soft

~ orange lighling for direct sunllght
“‘ylewing plus night viewing. ~ S
= Repeater Offsets ( +,~ 8} Stored m,;‘ -
“memory along with lhe fraquency
" information. '
» WIDE frequency coverage tor
‘MARS and CAP capability
{142-148.895 MH2z)
* New chrome front with soft pearl
gray cabinet for today’s auto decor,
+ Memories with valid data scanned,
blanks are skipped.
+ Repeater reverse switch for
monitoring repeater’s input
frequency.

¢
; Hz—FM-6033
- 440 MHz—FM-7033

The KDK FM-2033 reprasents a significant advance in user convenience and simplicit
: § ot 220 MHz—FM-4033

of operation for the user, The KDK ‘33’ series provides excellent readability in any lighting
condtition for the operating frequency and the memory channel in use. Warm crange
background LCED displays improve readability by providing easy-on-the-eves contrast,

Simplicity of operation has always been the mark of the KDK design team and the FM-2033 is no exception. r-rorn the single knob frequency and
memory selection to the automatic recall from memory of the desired repeater offset, the FM-2033 provides relaxed, comfortable mobile OperaﬂOFL

Once the 10 memory frequencies have been selected, a single knob is all that is required for aperation on the standard simplex or repeater =
channels. Using the audibie beap as the end-of-memory marker allows setting to a particular channel without even looklng at the radio.

In the scan mode, s¢anning for a busy memory or pre-programmed band scan keeps you up to dateon the happenings in the area. Very busy
frequenclaes can be skipped by using the up key on the TM-2 microphone, If a full 10 memories are not used, the unused ones can be marked for scan
skip so that no time is wasted checking them.

The FM-2033 provides a clear: 25 watt output signal across 142-149.995 MHz to operate in balance with most repeaters and provide quieting for
simplex aperations, MARS (Navy tool) and CAP frequencies ara also accommopdated even with their unusual repeater splits.

fou want convenience, reliability and easy eperation for your mabile station and a tough-io-beat dotfar value, right? Then check aut the FM:2033 at
your local dealer TODAY or send QSL for specifications. We think you will want one for yoursels,

Specifications are nominal and are sublect ta changa. All KDK transceivers meet or exceed FGC requlations regarding spurious emissions.

@) THL CORP.

AMPLIFIERS . PREA' PS e COUPLERS

rs, pi ps, antenna couplers and lrmscelvars provides a broad Hne of solulions o help solva lite’s problems M nead)
tever it might be, 1ook to THL helptul products 1o aid In solving the problem, THL can make your signal stronger, your i
¢ HF irangmitter happier with the match 1o the antenna. THL amplifies lo a teval of 160 Watts on VHF and 90 Wat !
dy radios can lalk like mobiles with low power input models o
180 Watls of ou[put Models for 1D-14 Whatts input power or 25
Available,
a Gauplers provides ting quality hand craflad antenna matching nalwurhs for
nd targer power ampilfiers running the tegal Hmit. The THE antenna coupler
" !uluru like lmltt in antenna switching for changing antennas of by-passing tha coupter
V.5 WA, Jnower cutput Indicator on all modefs. Stusdy construction and honestly rated
apabilitied maka the THE $4tley of tuners your best chaice.
s6tl A urique 441 MHZ handhald product, ths MICRO.7 utility transceiver. This -
ity the aif for lass than you would over guess. THL now hls 1 dB GAS-FET pre- amptllier
ivd Ih ¥: band Sweyour THL dealer for details, e
. Dirop us 2 Q8L

Bottom row: HL.180V25 26W in 150W out 2m @ HL-160V - 3 or 10W in Jor 160W out 2m @ HL-90U 10W in 80W out UHF & HC-2000
KW antenna tunar @ Second Row: HL-110 3 or 10W In 100W out 2m & HL-82V 10 in 80W out 2m & H1-45U 10W in 45W out

. UHF & HC-400'200W antenna tuner and YSWR Power Mater # Third Row: HL-30V economy HT amp 3W in 30W out 2m & HL-32V
3W in 15 or 30W out 2m SSE or FM poriables ® HL-20U .2 or 3W in 20W out UHF & HC-200 thie Economy-With-Qoality HF antanna
tuner. An HRAZ GAS-FET preamp site atop the HC-200 # Also shown is the MICRO.7 Utility UHF transceiver and heacdset.

2000 Averwe G, Suité 800, Plano, Texas 75074
Prihe (2745 423:0024 TLX7 ;




e Mini Counter
FEATURES ... “F216 COUNTER :

® All Metal Cabinet b ﬁ

® 8 Digit .4 LED Display

® Built-in Prescaler e 2 ,.,.1""”,"

® Automatic Dp Placement (BRI v« T
® Gate Light )

® 115 V Operation SPECIFICATIONS ...

® Proportional Control Freguency Range - 10 Hz to 1.3 GHz
Crystal Oven (Optional) Sensitivity - 10 mv @ 50 MHz

® Reads 1296 MHz Band 100 mv @ 1 GHz

® 10 MHz Crystal Timebase Size - Hl" x 6" x 2"
DESCRIPTION...

Digital Instruments’ wide range Frequency Counter satisties virtually
all frequency measurment requirements. The 7216 is an ideal
instrument tor Ham Radio, Telecommunication, Broadcast, T.V. and
General Laboratory applications,

Price ... e $249.95 (1 Year Warranty)
[DIEITHLJ Insteuments, Inc. @ 636 Sheridan Drive, T da, N.Y. 14150 ® {716) 674-5848

.QaJio %orH

Central New York’s Most Complete Ham Dealer

ANTEMNA IDEAST Save time, troubls, and money with
halpfu! antenna books yW‘ZSAI and W2LX, Gubleal Quad
antennas, $6.95; Beam Antennas, $7.95. Antenna Hand-
book, $7.95; simpla, low-cost wire antennas, $7.95; VHF
handbook, $11,95; Intarferance Handbock, $9.95, Sold by
the best dealers, worldwide. On ordare to publisher,

lease add $1 per haok for shignlng, Radio Publications,
nc., Box 149, Wilton, CT 06897,

CASA MARCONI, Inc. 2290 Northwest 28 Strest, Miami,
FL 33158 We sall pre-owned, usaed gcormmunications
equiprmant, J05-634-9053,

WANTED: lgom 781 wiwo accessories, Yilmaz
212-684-4703. 150 East 39th Street, New York, NY 10016,

MAGICOM RAF Spaeech Procasaors tor sefectad Kenwood,
Drake arnd Yaesu squlpment. Excellant speech quali

6dB added average obtput. Affordable pricesi SASE for
ggég_{and cost. M GICOM P.0. Box 6552, Bellavua, Wa

KAYPRO BTTY aoftware, ASCI, Baudot, many greai
teaturas! Only $39.95. Software Deslgn. P.Cr. Box 2722,
Boise, | 83701,

18 YOUHA QSL speclal? Send It ta the kids a! Juntor High

Schoo! 22 on Manhattan's Lower East Side and find out.

gulrlélsli.‘t)f The Weak Award may be vours. WB2JKJ via
Sallboo

LIKE TQ BUY, Sel Or Trade! For the best deals, subscribe
ta the Ham Benayardl A complete stockyard of radlo
andlor related elactronic equipment. Second
published iwlce monthly, 24 Issues annually.
"3[{\:;53? for Free Issuel 364 Kilpatrick Ave., Part 5t Lucle,

WANTED: Drake BH4T noise blanker and TA-4 transeeive
adaptor for SPR-4. Caitl Biil, WAZTDR, 201.482-66209.

KENWOQD Transcelver T8520SE, mike, beam, key, cogx,
manual. Excellant. Kramer, 25 Tupper Ave., Medford, NY
11763, 516-288-5337. Ask $548,

SAN ANTONIO Texas QTH tfor sale. 422 with 70 foot
tower, etc, WBOM, 512.684-6129..

WANTED Yaesu 220 MHz F1-127RA K7lJ POB 433
Sausalife, GA 94970,

WANTED: Bllasg variable frequency crystals, VF-1, vicinl-
tvzgg% and 3865 Khz, Nagle, 12330 Lawyaers, Harndon, VA
2

TENNATEST - Antenna nolse brldgé?m-per‘lurms others,
accurate, cost lass, satlsfaction guarantead. Send stam
far details, WAURR, 1025 Wildweod Rd., Quincy, MI 450

TAESLI

2 oM
= AN

iC-02AT

KENWOOD
H-2000

ORDER TOLL FREE  800.448.9338

Featuring Kenwood, Yaesw, lcum, Drake, Ten-Tec. Dotling, Alpha, Robot. MEJ, M=, Tempo, Azden,
Astron; KLM. Telefoy Gain, Mosley, Larsen, Cusheratt, Hustier, Mini-Broducts, Antek, AvantirASe,
W2all Butternut, Childs, Dielecirie, Hitachi, Beckman. Kantronics, Falomar, Santec, Darwa, Nye-
Yiking, Beatcat, CES, Rohn, Univeisal and Afuma Towers, JSC and CZ Wire, Saxton, Belden. B&W,
Allzance, Janel, \.-mroplex Bengher, Astatic, Shure, AEA, Galthumk AARAL. Hayden, and much more!l
Write or call for quote. You Won't Be Disappainted,
Wea are just a fow minutes off the NYS Thruway (1-90) Exit 32

w Oneida County Airport Terminal Building

] We Take Oriskany, New York 13424 Complete Repair

iy Trades N.Y. Res. Call (315) 7360184  Facility on Premises
"l _

TOWERS—QUADS

Do you want the straight dope on quads? WANTED FOR CASH

Dope on verticals, dipoles, mini-quads,

Yagis. inciuding comparative parfarmances? ‘r‘our_Militar\:t Surplus Electronie
Without pulling any punches. Material : Airfores, Navy or Army
Qur references are ANY AMATEUR WHO Equipment, Modules, Tubes, or Parts.
{)urpms:lriolifg f:n fﬂbﬁ:ﬁﬁaﬁt&rjﬁ@ o tomar It vests nothing te get our highest offer.
Dope on guads half a buck, and dope on Call Collect NOW
BOTH towersand quads for a buck, Chargs 201-440-8787
due foincreased cost of postage and printing.

35 Ruta Court

SKYLANE PRODUCTS South Hackensack, N.J. 07606
359 Glenwood Ave. SPACE ELECTRONICS Co.
Satellite Beach, FL 32937 Cur 22nd Year
1-305-773-1342 v
WORLD FAMOUS U T

|
- Ig
y r
1 ST .
: KB4900-$449.95
Write for Brachures o wwsstosi
GURTIS ELECTRO DEVICES, INC.

()
) (415) 964-3846
S pox 4099, Mountain View GA 94040 m

Earn up ta seooa Week & More!
Nuo costly schecl. The Originai Homes-Study
courss prepares you to pass FCC General Radio- | -
1elephone License exarri. Noprevious experience
requiced. Updaied, low codl course covers all
?uunons on actual FOC Giovt axam, t.uARANTEED PASBI Yuu uok
licgnsa or money rlunded. Send far EREE {arts now

COMMAND PRODUCTIONS - FGC License Training Dept. 105
P.0Q. Box 2223, $an Francisco, GA 94126

160 HB5E=

FORB SALE: Kenwoad TS-930S, Atpha 76PA linear, Talrex
J-ele, 150 & Z0M baarna. K140 POB 431 New Mllford, CT
05776, 203-354-9735,

HW-8 mods: reprints of the HW.§ gsenes from CQu Tast
Report and two-part modifications series, pius
migcellangous Iimprovements, Frocesds support
MILLIWATT DXCC QRP frophy program. $7, Ade Wailss,
WBASP, 83 Suburban Estates, Vermillion, D 57060

COLLINS 7553/200 Hz filter $325, 3251 transmitter $275,
518F2 spoaker power Burply $198, mint gondition with
manuals. All for $685. Bill AASS 208-T32-7163.

GREAY CIRCLE Distances & Bearings computer
ganerated from your exact QTH to mora than 475 OX &
USA loguations — Durable presentation folder - $6.95 p.})

LajiﬁATQ Jim Hayes, W4Xs, Rt, 1, Thempson Staticn, TN

MUST SELL: Drake TR-7, PS-7. MST 4 filtsrs, 2 fans $800.
Heathklt SB221 - $325. Davetron MPC 10008 Mark Twp
BTTY ?erminal Unit - $850. Cormplete OSCAR 10 station:
lcom 251A, 451A, Mirage D1010, amplifier, MuTek pre-amg,
KLM146 & 18C ant. with relay switching, $1.000. Info-Tech
M3DOGC 200F - $504. All equipment mint candltion. KBBWY,
Bill, 218-328-6198,

WANTED: Mational “Thitll Boxes™ from 1930s: SW-2; 8W.3;
SW-4; BW-5; SW-32; SW-ah; SW.58; NC-5 and HFC con-
verters, othars. Nagle. 12330 Lawvers Hemdon, VA 22071,
703-620-3066.

KENWOOD Dua! Band Mobife Ante Antenna[MMiDOm Mounts.
Guaranteed fi1. Magnetic $23.; Body mount $15, Chacks,
VISA, Mastarcharge. Postpaid USA, Harpole's Tall anars.
6105 Ralnier. Plano, TX Y5023,

PBASRIGearshift/Reper $175; 2BASR/Repert $100; Paper
Winder $25; Model 19 (mint) $70; 15 Pedestal $10; 14
wg,'erfs:io 550 Picture Taj Jaarcabinat $40; Uscllloscope

infoTech M20OF/300/™ monltor $600; 'SWT2 Baudot
Terminal $30; 127 Monitor $20; 120 Vdcl5A supply 35;
DTG0 $40; UT4/XB6 $120; UTZ $20; crystal AFSK $20]
&AP1NbezeIIfilterf5hleld $20; 500 MHz Countar $80; Audio
Ganarator $30; 5-98mH torolde §5; VTVM $15; Sonar 10W
2-meter FMIPS$ §70; 60° crankup tower $100; matal desk
310; 6'x 19" rack cabinsei/AG sirip $35; hagh currant
1V = 12V 4 5Y sup&nyrowbariCurrent Limiting $50.
Gall Dave K3KD 215-7!

GONNECTICUT'S Ham Store - Rogus Electronics, 250
Meriden-Waterbury Turnpike, Southington 8489
203-621.2252,

KENWOQOD TSBI0S, CW filiers. Delux knob, mint, $695.
TSB20S mint 500, SPA20 $45, Heath SB104A, power
supply, NB, CW {ilter, SRG04 speaker, manuats, excellent
cand. $325. U-ship W7YOF, 602-967-1755.

USAF MARS: the military, with a long hlstng of airong
support for Amateur Radio, is expanding USAF MARS GwW
nets and has opanings for highly qualitied volunteer CW
vpearatars. Atfiliation requizes USA citizenship and 12
hours minimum quartery participation. These nets afford
a unique opportizpity for contribution to a worthwhile ag-
twl:y with & rewardin FgFexpenence For details contact 1.

C. Skipper, WeKF (AFFECWI, Met Manager, 725 North '0*
§t., Livarmore, GA 54550,




In our lineup of rotators, the CD45 |l is rated as medium duty.
Some of our worthy competitors offer similar rotators which
they rate as "heavy duty” and, within their product line, they
are, But if you compare all rotators, it's a different picture, Here
is a comparison of our CD45 Il, our HAM IV and the Alliance
HD73 (Specifications as stated by the manufacturer).

HD73 CD451I HAMIV

Quiput Torque 400 1n. Ibs. 600 in. lbs, 800 in. Ibs.
Gears Plastic and All Stesl All Steel
Stesl

Control Box

Weight 3.8 lbs. £8lbs. 6.8 |bs.

Ratar Unit

Weight 6.5 ibs. 3.5 lbs. 10.5 |bs.

Direction Carbon Precision Pracision

Indicator wire wire

Potentiometer wound wound

Rotation Mechanical Limit Limnit

Limiter stop only switches with switches with
rmechanical mechanical
slop stop

Braking 1600 in. Ibs. 800 n. lbs. 5000 in. Ibs.

Powar "Windmilling” "Holding” "Holding'

Antenna Size

Rating 10.7 sq. 1t 8.5 sq. ft. 15 sq, ft.

Wind load rating is an important specification too. Unfortunately, there
is no standard method of messurement. For example, a long baom
antenna with an unbalanced wind ioad is a much tougher problem than
the calculated square area of the antenna would suggesat. So we take a
conservative “worst case” approach and rate the CO45(tat 5.5 square
jiegt. Yet, the HD73, a lighter unit, is rated at 10,7 square test. You be the
udge.
Here 8 a complete listing of Hy-Gain rotators and the typical antanna
systems that each wlll comfortably and reliably manage.
AR40—Primarily used for smail to meadium size VHF and UHF beams.
Can also be used with a 10 or 15 mater, 3 element Yagl.
CD46 U—Racommended for a 3 element tribander such as our Explorer
14. Wil also manage a medium slzed VHF stack and is a good choice for
the Azimuth rotator on a good sizad satellite system.
HAM IV—A favorite for long boom tribanders such as our TH7DX. Would
also be a good choice for an Explorer 14 stacked with a VHF DX
antenna or a sateliite system,
HAM 8P—A modified Ham IV with &
gpecial control unitfora blind
operator, 8ingle knob directional
caontrol system includes a compass |
rose with brallle rmarkings. An audible -
beepindicates rotator start and stop. ! .
T2X=—The well-known Tall Twister manages combinatlons such asa
TH7DX stacked with a small 2 element 40 meter beam. Aiso a great
choice for a substantlal VHF "weak signal” array. Of course, the ever
popuiar stack of 3 or 4 element 10, 15, and 20 meter monobanders is a
safe match for the T2X,
HDR300-This 5000 inch pound torquer is our Idea of heavy duty. This
is the choice for stacked HF "'Long Johns" or the full sized 3 element 40
metar monstars. A favorite too for the giant VHF “weak signal” systems
whara the 1° rotator control and indicator accuracy is a must.
CHOOSING THE RIGHT MODEL~The mistake most commonly made |s
selecting a rotator for the antenna being installed at the time and not
looking forward to the antenna system that you ultimately plan. A rotator
that is not over-loaded wlll dellver many years of reliable sarvice. So,
whan you choose yours, plan ahead and buy the model that wil handle
tha ultimate load. If in doubt, drop us a note. We will share our
experlence with you. Long term, you wlil save money.

AR40

CD45 i

HAM IV

TELEX

hy-gain

TELEX COMMUNICATIONS, INC.

9500 Aldrich Ave. So.. Minneapalis, MN 55420 1.5.4,
Eurppe: Le Bonaparte—DFfice 711, Centre Affaires Paris-Nord, £

93153 Le Blang-Mesnil, France,
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IBROPLEX ~

“the cldest name o arratelr radin”

Hear what experienced operators
say about Vibroplex

John B. Tracy, Jr. WABC

“I regard the Vibropiex paddle the best
available and would like to convince my
friends to try one."

Harry C. Dahlin WASYZX

.."Will always keep you in mind as | have
used Vibroplex Models since back in 1817
Thanks again”...

The Vibroplex

lambic

Available in three modeis

Presentation: $110.00
Deluxe: $65.00
Standard: $49.95

MNow that you have thewr word on it, take our word. Vibroplex guarantees satistaction.
Order your kay today. Also available: carrying cases and other key gitts.

See your dealer or write for an  The Vibroplex Company, inc. P.O. Box 7230
illustrated catalog detalling our 476 Fore Si. Portland, Maine 04112

world famous products to:  Qr call; (207) 775-7710

ALL BAND TRAP ANTENNAS!

T A PO

| PRETUNED -~ COMPLETELY ASSEMBLED -
| ONLY ONE NEAT SMALL ANTENNA FOR
] UP TO TBANDS! EXCELLENT FOR CON-

B GESTED HOUSING AREAS - APARTMENTS WATTS CW. INPUT FOR NOVICE AND  ALL
f LIGHT - 5TRONG - ALMOST INVISIBLE! CLASS AMATEURS! IMPROVED DESIGN!

| COMPLETE AS SHOWN with 90 1t. RG5BU.52 ohm feedling, and PL259 connectar, insuiators, 30 4,
300 ™, test dacron end supports, center conmector with bullt in lightning arrester and static discharge -
molded, sealed, weatherproot, resonant traps 1"X6"- you Just switch to band desired for excellent worldwide:
;kuer;tlznv; tra%smmlml; m;dl recalvin‘ﬁ’!ILow SWR over all band_F =Tuners usual_lly NOT NEEDEDI Can be used as
nverted Vs - slopers - in attlcs, on building tops or narraw lots , The ONLY ANTENNA YOU WILL EVER NEED
FOR ALL DESIIgED BANDS -WITH ANY TRANSCEIVER - NEW - EXCLUSIVEL NO BALUNS NEEDED

80-40-20-15-10-6 moter- R trap -—- 104 ft, with 90 f. RGSHBU - connector -Model 998BUC . .. $99.95
40201510 meter-— 2 trap ~~ 54 1t, with 90 ft. RGS53U « connector = Madel I0DIBUC . . .. $UB.95
20-15-10 meter - 2 trap «=- 261t. with 90 tt. RG58U - connector - Morel IQOTBUC, . ..., $97.95
SEND FULL PRIGE FOR POSTPAID INSURED. DEL. IN USA, (Canada is $5.00 extra for postage - cierical -
| customs etc)or order uwsing VISA - MASTER CARD - AMER. EXPRESS. fitve number and ex. date.
Ph 1-308.236-5333 OAM - GPM  week days. We ship in 2-3 days, ALL PRICES MAY INCREASE |,
SAVE - ORDER NOW! AE antennas quaranteed for 1 year. 10 day money back t#lal if returned in new conditiont
Made in USA. FREE INFO, AVAILABLE ONLY FRONT
WESTERN ELECTRONICS Dept. A 4

e A e

FOR ALL MAKES & MODELS OF AMATEUR
TRANSCEIVERS - TRANSMIT TERS - GUAR~-
ANTEED FOR ZQO0 WATTS SSB 1000

Kearney, Nebraska, 58847

‘ ISP Ay ! iy /" WE HAVE NO DEALERS
The Spider Antenna AR
! U S PAY.No.4345625 ™™
NOW! A State-of-the-Art Antenna
for State-of-the-Art Transceivers—
Why Seitle for Anything Else!

At last there is a mobile antenna that is truly a
fit ccmranion f{or today’s solid state. no-tune
transceivers.

Once the Spider™ 4-Band Antenna is tuned for
10, 15, 20 and 40 meters, all you have to do is
turn the band switch on the transceiver-—the an-
tenna follows by itself,

Write or call now for full
information on thrs, the
top of the line 1n mobile
anftennas.

MULTI-BAND ANTENNAS
7131 OWENSMOUTH AVENUE, SBUITE 363C
CANOGA PARK, CALIF., 91303
TELEPHONE: {818} 3415460

COMPUTERIZED BEAM HEADINGS
USA GREAT CIHCLE MAP

& Giant iistings - Custamized un youy FXACT QTH
A must tor efinient beam use
FREE CATALOG Ist List: Al ARRL countaes % e, aver Holl DX

includes all Current, Obsolete, An-

tique, Hard-To-Find Receiving.

Broadcast, Industral, RadiafTV

wypes. LOWEST PRICES, Maior

Brands, In Stack.

- UNITY Electronics Dept. Q ;=
PO, Box 213, Elizabeth, NJ 07206 °

kocations., distanees in kilameters Heat vall tmmediately
know heading Listed hy wal sign prehx, map ceptaced on
USE 2nd List: Quver 450 1ISA CANADA ities Listed
alphabetically by oty distances i miles Jrd List: Like
Zud Dst, badt alphabenc by state, Send name, wall QTH,
latitucde & lamgitude it knowe. $9 9% Lot everything b
Ted Herrman, AEBG
901 5, Buckingham Ct., Sterling, VA 22170

162 D5

COAX: Low-Loss 800 (172, 34, 7i8, 1 &8, 3 1/f) inchas.
gngzczifications 5.A.8.E. Link, 1081 Aron St, Cocoa, FL

ST 1966 to 1983 in ARRL binders, $150, plck-up only,
K2AM, 201-687-3518,

NATR BUPING Service 1.5¢MQS0 805-626-3372.

JOHNSON VIKING 275 watt matchbox, missing a knob,
$90. Yaesu FT10%3, mcbile mic, $400. Cushcraft A3
tribandar, you pickup, $100. Heathkit SB1GD, power supply,
Ameco receaiver gm-am ., $285, Aadi-Kilowalt contest
rmemory kever, $75. KM3G Lana Zeitler 7273 Rupart Drive,
Fairview, PA 16415,

TIB4A learn GW. Tape $3, Listing $1. WASLIOR.

SELL: Henry 2KD Classic. New Movember 83. 5 hours usa.
10 metars, $300. Chuck, AKBT, 701-258.8651.

WANTED; Cheap 2M handheld, Wilson typa or TR-2400.
Looking for Yassu FV301 VFO, FP30, PS, and a Yassu
antenna tuner for 301AD saries, Alse wan! Yaesu FT-221
2M and F1820B 6M. Also want a ZM, 6M. and 440 mebile
and 440 HT xtal-dype okay, and a 2M Amp and 10 Amp or
bettar sugply. Any above should be reasonable, and not:
working units are nkay. Gary, WD4IPL, 1025 Meadowlark,
Marritt Island, FL 32953,

ROBOT 400, HGA camera $450. Sanye man, $100. Mint,
no mogs. KSGLJ, B05-B32-5500, BUS-398-2111.

HEWLETT PACKARD counter 5381 with smalf signal
pickup attenuator, Simpson medel 184 digltaj multimeter
ahaoiute mint offers, 16215 two meter grabber $130, mint,
Commodore 64, disc drive 1541, joystick, Rat Raca, used
about two hours, neverused MFJ 1224 interface, Hamtext,
word and name machine. bonus pak $674. Throe six-volt
&ighi-An’lp el cells tharged $8 each SASE, treight extra
KO7FE 508k Highland Drive, Post Falls, 1D 83564,

WANTED: B33-A and mounting qsaa@p_!g -;’TZKBE,

COLLINS 32V.3 trangmitter, iike new, with 32V-1 funker
for spare parts, two spare 4032 finals, spare modulators,
manual, Pigk-up, ar wlll ship via bus. Best coffer. Lee
Ghristie, 31427 Mound Hoad, Warren. M1 48092
313-7596438.

ICOM 5P-3 speaker. New, S36, Ten.Tes 252G power
supply, $35. WBTVOO, 602-298-4820,

WANTED: Ol Keys for my telagraph and radiotelagraph
key collection. Meed pre-1850 bugs. Al modalg of
Vibroplex, Martin, Boulter, Abernathy, McEiroy, atg, Also
need spark keye, Boston keys, large or unusual
:adictelagraph kays, sideswipers, cooties, homebrew and
foralgn keys, KGRW, Neal McEwen, 1128 Midway, Richard-
son, TX 76081,

WANTED: Heath HW-124 with menual. KEHQW, &5
Delibroak Ct., O'Fallon, MO 63366,

HEATHKIT SB-604, SB614, $B-834, un-used, meticulously
assembled by a perfectionist kit-builder, best otiars on
all or part. Lés Christie, 31427 Mound Road, Warren, Ml
44097 313-759-6438.

WANTED: Marual Precision 10-40 fuba tester, NICCL, 292
5. Prospect, Burlington, VT D5401.

2 TEK mobilespartable VHF FM 25W radios. Works but no
transmit wtals, Freg, 169.+ one Halllerafters Porta-
Gommand PC-230 30W mobile radic used only as bage star
tlon, warks? Fraq. 163,81, Best offer all or part. P.O. Box
4865, Newark, GA 94560, Mark Lawrence.

KWM-2 $475. 389C-1 axtemnal VFQ, $125. PM-2 ac suggly
595, (-2 uitcase, $65. very clean with menuals, $595
takes all, Swan 240, matching spkr/supply, $185, W1HUX,
802.649-1006.

BATTERY PACKS - rechargeabie - 12V - 25 AH.D calis
LT3 A 230 1 539,95 includes shipping - Alkman
Ergineering, Box J, Kingstan, MA 02364 617-924-8456,

WANTED: Collins 455 kHz mechanlcal filter.
#526-8522-001. Reasonable. J. Szomolyai, 15418 Collins,
Romulus, Ml 46174,

HWAN TOOCX with ps and D104, 3400, Heathkit SH1044
with .8, and mike, $400, 503-759-3334 Donald Blbbey, §40
Tiara, Lakeside, OR 97449,

DRAKE 2-C excellent condition with manual $100; Stan-
dard SR-CBOEM 2-meter FM xevr used littls, good ¢ondi-
tion $90; 3-500Z and BK-410 socket in original boxes never
used $55 K3ZQ Ernie; 4314 McKee Drive, Pittabusgh, PA
16236 or 412-8B84-7697,

SELL: Superh KWM-2A/312B-5/516F -2, All RE w/man‘ls
$1000. Hal 5T-5000 {newast varsion wiTTL) Excellent
wiman'l $176. Prices tirm and inciude shipplng. N4EDX
205-B36-0187.

WANTED: Hallicrafters HT-33B linear to match my
HT-32B/6X115. Must be mint condx. Robert Brown,
KABHWH, 201 Laurel Street, Lake Jackson, TX 77566,

CENTURY-2% with keyer and calibrator $260 713-787.1038,
5;57?).%.‘ David Sarkozl, 2111 Holly Hall 2165, Houston,
] .

WANTED: T5130 SE Kenwood with D, C, power supply.
Call 406-328-8347 or write P.O, Box 88, Absarokes, MT
54001, KATGBO.

BC £21AK frequency meter, MV strip chart racorders,
L + N volt potentiometar, Swap tor Duck Stamps, QRP
pyuipment. KARINY, 914-356-6495,

FOR SALE: Heath HW202 loaded with crystals, but neads
work. Make pffer. Charlle, WASRHAB, Route One, Walnut,
il 61376, §15-379-2094,

COLLINS 758-3-325-1-516F-1 - spkr-D104 mike. All in mint
aandition, Load of boxed tubes. $600 F,0.B, 305-722-0408.
Lou Ratzkin-8260 8.W. 24 8., No. Lauderdale, FL 33088,




tubular steel legs are galvanized inside and out and permit
unrestricted moisture drainage. It all adds up to long lasting,
massive tower strength for antenna loads of up to 16 sq. ft.

oL | at 80 mph.
. :
3 k4 ¥ &
& [ a L &
s/ 38 ) &) S £ $
o & 3 & o L :
o SRV O £ £ &
HG-5288 3 52 ft 21 16.44 1n. 9 5 8. ft.-80 mph 455 |bs.
58 m g4m 417 6§ mm B3 sq. m-80 km/h 206 kg
HG-8758 P4 37 1t 205 it 13.75 in. 9.5 sq. 1t.-50 mph P65 |bs.
11.8m 62m 349.3 mm 84 si3. m-80 km/h 120 kg
HG-54HD 3 54 ft 21,5 f 1953 in, 16 sq. 1t.-80 mph 76 |bs
165 m 6.6m 496.1 mm 1.5 sd. m-96 km/h 251 kg
HG-70HD 4 7O ft. 21.5 i, 2263 in. 16 $g. #.-60 mph 31100 |bs
213 m 68 m 8747 mm 1.5 89. m-26 km/h 499 kg

Hy-Gain crank-up towers come complate with hinged base,
instaflation steelwork, pre-drilled rotator plate and a manual winch.

Hy-Gain crank-up towers require no guying andg conform fo ElA, to
the Uniform Building Code, and are approved by L.os Angeles
{license 1095). UBC documents for building permits are available on
request (specify tower model} before you buy the tower,

OPTIONAL
TOWER ACCESSORIES

Electric winch/Remote control
@ Mast « Thrust bearing » Coax
arms * Rotators * Tower Gin Pole

An accessory tilt-over gin pole
allows one person to tilt the
tower over to ground laval.

FREE FREIGHT

Order any Hy-Gain tower from your dealer for factary shipment direct
to-you. Hy-Gain will pay the freight on the tower and any of our
antennas, rotators and accessoriaes ordered for shipment at the same time.

This offer is limited to within the 48 contiguous United States.

 TELEX hygain

TELEX COMMUNICATIONS, INC.

SE00 Aldnch Ave, Bu , Minneapalis, MN 55420 ULS.A,
Eurupe Le Bonaparte-DOffice 711, Centre Affaires Paris-Nord, 93153 Le Blanc-Mesnil, France.

Rugged Hy-Gain antenna crank-up towers are made as no others.
All steel construction and galvanizing after welding meets ASTM
material standards. Giant welding fixtures assure straight and true
alignment of tower sections for close tolerance crank-up guide
systems. Dlamond web bracing, 2.5 times the strength of ordinary
“W" bracing, adds strength where tower sections meet. Open-end

April 1984 163



jow loss,

W2zAU and W2DU Baluns »

1\1 f ()

A O af Miciwars Fter Tr fir

Free Antenna Accessories Catalog

4 Coaxial Antenna Relays

Remotely select up to 9 antennas from your transmitter, us-
ing only ore coaxial cable Environmentalized, high power and

Our baluns, center insulators and insulators have been
preterred for 20 vears by Hams, industry and the armed
farces. Protect against TVI and lightning 1.8~200 MHz.

Add these fraps fo vour dipole and get low SWR on 2 to &
hands, depending on how many you add.
Antenna wire angd custom kits aiso available.

% {W2VS Antenna Traps

e TR
ey,
Send For Yours Today » Y\.‘:‘%
Don't delay. Call or write today, and we will send you free 1\
_ literature which fully describes our Ham antenna accessory }
product line. Dealer inquiries aiso welcome. ‘L——"'

$743 Kinne St.
East Syracuse, NY 13057

Toll Froe 1-800-448-1666  TWX 710-541-04¢3
NYHI{ak/Canada (Coliact 315-437-3953

Now youcangetinon

the fun on packet radio!

= Ready to operale—wired & tested ~LOW COST

= Fasy lo learn, easy {0 use

e Bult-in packet Modem

» ||se wilh computers termunals leletype machines

= R$232 senal interface—45 1a 9600 haud

» Uses both ASGI and Baudot

» Programmed {o; both AX.25 & VADE at 1200 o 600 daud
» Autamahically recognizes profocol o incoming messages
* Qver 6{) commands

» Custom call sign ophion

» Siares receved messages unlil requested al a later ime
s “-Block '™ mode 1or transterring compuler data

s (perates as an unattended reqaeater

» Artivaies telatype metor 10 prnt messages

» Board accepts up 10 14K of RAM

s (an be custoruzed for LANS and up o 56K RAM

MODEL PK1

1Shown with 14K RAM
and Bk ROM)

MODEL PK-1 wired & tesied w/4K RAM $149.95
Additional rmemary (up te 14K jolal) 12 06/ 2K
Manual only —credited with purchase G eh

12¢d §2.00 for shipping o
RITY adapler board 12.95

fustom cabinet—includes installation ot TNC.
ondot swilch, LED pwr indicator.
reset bution & pwr rack 24.95
Dimensions: 4 5 % 95 x 1.5 inches
Fwr required: + 12 ¥0O. approx 200 ma.
Gontact GLE for additional Infa gnd
available options.
We ofter a complete hne of transmtters 2nd recewvers
strips. proselector-preamps. CWIB ers § synthesizers
for amaleur & commercial use
Request qur FREE catalog. MC & Visa welcome

GLB ELECTRONICS

1952 Clinton St. Buffalo, NY 14206
716-824-7936, 9 to 4

KENWOOD
TR2500

iCOM

1C-730

YAESU,TENTEC, DRAKE
ICOM, KENWOOD!

1-800-241-2027

Britt's 2~3Bﬂau Radio Sales & #ervice

2508 Atlanta §t.. Smyrna, GA 30080
Beimont Hills Shopping Center  {404) 432-8006

Master eode ar upgrade in a matter of days. Code Quick
is a unigue breakthrough which simplifies leaming
MorseCode, Instead of a confusing maze of dits and
dahs, each letter will magically begin to csll aut its own
name! Stop forturing wourselfl Your amazing kit
containing 5 power-packed cassettes, visual break-
through cards and onginal manuai s only $39.95! Send
check or muney order today to WHEELER APPLIED
RESEARCH LAB, PO, Box 3261, Gty of [ndustey,
CA91744 Ask for Code Quick #1086 California
resicdants add 6% sales tax,

You can't jose! Follow each simple step. You must
succesd or return the kit for 4 total immadiate rejund!

HW-101, PS, 400 Hz fiiter, purchased trom Heath this year.
Stili in scarlons. Invoice price. HW-104, PS, sextamal
speaker, remote VEQ, noise blanker, surrently in use, $450.
B. Knoll, 517-784-6777 nites. KABTIC.

UT-4, rack mounted. Fully aperational, Wil ship, best of-
far, Jahn J. O'Neill, J4r. KBvW 5124@32-7817,

RITY: Teletype ASR-28, sxceilent condition, with Flasher
TU-170K tarminal unit and all manuals, $330Q pius treight.
First check takes. Ed Groves, K7WG, 8n1-673-55868,

SELL: Rare collection of QST, most 19163 (individual) and
all 1917-1974 %buund by year), Sell as a set for $3040 or
by year. Lajl 301-580-8 days or write to N2ZCF, 4424
Highboro Dr., Mount Alry, MO 21771,

MANAGERS/Ghief Engineers; Hawietl-Packard 201G
Qgeillator and 3300 Distortion Analyzer pair like new; used
very littla since purchase mid-1959 tor KCVI.. Held in clean
dry storage. Complete with Instruction books; misc. cor-
dape and adaptors. Reasanably priced. Merle B. Paterson,
W7LLS, Boute 3, Box 273, Kettle Falls, WA 99141,
509.738.8540.

EXPERT SERVIGE by W2YJ: All typa amateurngaax from
newest handhelds to older tube rigs repaired. 20 years ux-
perlence. G, Krickovich, 47 Wren Ave., Lancaster, NY
14086, 716-684-3562 after 5§ PM,

FOR SALE: Cotlins 7544, sphr, thres tilters: Collins KIWM2
and pis; Central Electronica 100V, other items, send for
list, No shipping, locat pick up only. George A, Diehl,
W2lHA, 20 Wllson Avenue, Chatham, NJ 07828,

HAM COMPUTER Software Cataleg. Send S8ASE. Elec-
Sgagﬁig Put-Ons, 7805 N.E. 147th Ave., Vancouver, WA

SWAN 350D, digltal, transceiver $350. NBFWG
501-322.8121.

HRO-500/LF-10: Qrigiinat owner selling National Radio Go.
% wHz - 30 MHz solid state receiverrLF praselector with
w:ables, technical manuais and tactory rack mounts, all in
ascellent condition: $950. Contact Rahart G, Carter, POB
127, Haoliywood, MD 20636 301-373-5183.

HFers: Grid Square Program for the Entira Worldll
VIC-20, G864, apple I+  camputers. No expansion
necassary for VIG-20, Calculates six-character grid locator
or LAT/LONG, and great-circle bearing and distance
(MIKM{NM) to that lecation. Spacily computer: Tape -
$5.95, Disk - $6.55, A%FIB - disk only. Infe - SASE, ANADIT,
Ing., 5781 Geotland Rd., Pengacola, FL 325085,

WANTED: Collins Transmitter KW5-1 in periact opera:
tianal condition. K2LQ, 62 Upper Prospect Road, Atlan-
tic Hightands, NJ 07718,

Y AESU; FTS01DM transceivar, with Curlis Keyer, CW filter,
nice and clean. N1VG, Vinnie Coppela, 12 Charles 5t,,
Plantsvilte, CT 06478, 203-621-5954.

W STATION: Ten-Tec ‘Gentury 217 (Model 570 analog) in
exellent condition with Heath HD-1410 kever, $250. In-
ternal p.s., 500 Wz filter, speaker. 1l pay UPS shippln%
Gg%vé im, WARTUS, 128 Compass Lans, LexIngton, S
29072, .

MUST SELL - Dentron 3000A antanna tiuner, 2 kW PEP,
mmtdmszac‘lg. Dick Clancey, KAISM, 25 Aclling Lanse, Dovar,

SELL: F.D.K. Multi-800D 25 watt P.L.L. digital 2-metar FM
transceiver, mic, and manual immaculate condition, $200.
Wanted: VFO for Heath HW16. K7GFL, 209-024-B566,

AMATEUR'S SHANGRI-LA: 5 acras, two 70' towars with
THEDXX-205BA ready to go. Five more towers in back of
lot. Inchsdes secluded 4ibedroom, B/bath, 2700 square foat
brick home. Country living af its best. $11B8,000. Call Ban,
WASBVGD, 405-275-T682, Leona 405-3568-4286. Dan
405:275-4400, 405-275-6624.

COLLINS S-Line for sale: 755-3B, 325-3, $16F-2, 312B-4,
SM-2, Spectronies Dlgital Fraquency Display pius some
extras. All aquipment in mint condition with manuals and
ganl:[ujle;g 250 ot best offer, WB2HMU, 609-586-0652 atter

BEAM HEAINNGS. computer calculated for your QTH, $8.
Huét, Bax 1112, Springfield, IL 62705,

11142 A, Hilllop homasite, Southbury, Conn.; excellant
VHFIDX LQCATION. Possible subdivision. $52,900, will
partial finance or swap for land in New Hampshire. KM1H,
54 Hobbs Rd., Pelham, NH 03078, 803-835-3048.

DRAKE TR.7 transceiver, powsr au;iﬁy, speaker, fan,
WARC, CW, AM fliters, microphone, WH.7 wattmetar. Mint
condition. $850. WAZHW 617-283-0661,

KENWQOD T5-520 with 500 Hz GW filter, SP-620] and audio
filter. Mint corkiltion $450, Rosamary Wood, 1271 BeaBee
Glrcle, Akron, OH 44305, 216-784-3506.

SURPLUS NEEDED: Moun? & dynamotar far ARC-38 Steve
Rohrer, 303 Meirose Ave., Dacatur, GA 30030 404-378-1366.

SELL SH-200flinear, excellent. Prefer pick up, $200.
WAGVYR,

ALL AZDEN

2-6-10 MTR 2 440 MHZ
AND PCS-3002M TALKIE
We'll Beat Any Price in This Issue
10 AMP Regulated Supply 35422
AZDEN Service Manuals: PGS 4000-$9 ea./ PCS 300 & 3000 ~$5ea

QOrder 24 hours a day (2151 884.6010
FREEUPS- NPS.Inc. WAIIFQ
1138 BOXWOOD RD. JENKINTOWN. PA. 19046

HI-VOLTAGE RECTIFIERS

14,000 VOLTS- | AMPERE

REPLACES iR IDEAL FOR 2 KW
866-872 LINEARS
3828 ETC. 2504, SURGE

4 FOR $20.22 POSTPAID

K2aw's "SILICON ALLEY"
175 FRIENDS LANE WESTBURY, KY 11590
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KENWOQOD TSB20S, GW filter, VFO-820, 5P-420, Excallent
condition, All manuals, $595, Jim, KETL, 415-933-7688.
1257 Laurel Lane, Lafayatte, CA 94549,

RME-9, Comet Pro and other pre-1940 ham gear wanted.
AD1E, Box 73, Kennabunk, ME 04043, 207-985-7243,

WANTED - Cotlins KWS-1 Screen Fower Transformer, T504
on schematic, 980 VOT, no fil. W2JZQ, 212.896-1578.

SIGNAL/ONE GXTA w10 MHz - $750, Eimac 4CX30004,
new - §595. Hawlett-Packard 6U6A - $245, A, Emerald, 8956
Swallow, Fountain Valley, CA 92708,

WANTED: B&W 3852 rotler coll for Golling KWS-1, KEWZ,
13638 Sproule, Sylmar, GA 91342,
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18 AVTIWES 25' (76 m)

14AVQIWES 18 (5.5 m)

Hy-Gain broadband vertica!l

antennas load the new auto-tune solid

state rigs, require minimal space and provide
low angle radiation without the expense

or the problems of support structures.

18AVT/WBS (8C-10 meters) The most successful vertical antenna
of all and for good reasons. Broadband performance covers the
40, 20, 15 and 10 meter bands in their entirety. Automatic 5 band
switching isaccomplished by mechanically superior, highly efficient
factory tuned Hy-Q traps with large coils for consistent perform-
ance at 2:1 or lower VSWR on 40-10 meter band edges; band-
width on BO maters is approximately 40 kiHMz with VEWR beiow 2:1.
A factory tuned matching netwoerk for 50 ohms impedance is dc
grounded for lightning protection and reduced precipitation static.
The mechanical integrity of this antenna is so stable that perform-
ance does not change with the weather. The 1BAVT withstands
winds to 80 mph (128 km/h} without guying. All stainless stecl
hardware is inciuded,

14AVQ/WBS [40-10 meterst Offers very similar construction and
the same excellent broadband performance as 1BAVT aver the
entire 40, 20, 15 and 10 meter bands; automatic band switching
with mechanically superior large-coil Hy-Q traps and very low
angle radiation pattern. The smaller, low visibility size also makes
the 14AV() very suitable for reof mounting. The optional 14RMQ
roof mounting kit includes base plate, mast and radlal/guy wires.
Allantenna hardware is stainiess steel,

18 HTS (80-10 meters. 160 meters with optional loading coil) The
superb reliability of the 18 HTS is manifest In installations now
over 20 years old. And, with the improvements we made over the
years, the 18HTS is now better than ever. Automatic band selec-
tion is achieved through 2 unique stub decoupling system which
effectlvely isolates various sections of the antenna so that an-
electrical 4 wavelength (or odd multiple ¥ wavelength) exists on
all bands. For example, vuistanding broadband performance on
20, 15 and 10 meters Is achieved with an extended % wave colli-
near. On B0 meters bandwidth is approximately 250 kHz at 2:3
VBWR. Withthe optional base loading coil exceptional performance
is also provided at 160 meters. The galvanized tower reguires no
guying and withstands winds to 100 mph (160 km/h). A special
hinged base allows complete assembly at ground level and permits
easy raising and lowering. Includes stainless steel hardware.
WARC kits to be available.

Other Hy-Gain vertical multiband antennas are available though
not shown here. The 12AVQS (20, 15, 10 meter) is similar to 18AVT
above but with VEWR of 1.5:1 or less on all bands. The 18V3 {80-
10 meter) comes with a basea loading coil and may be instalied on a
short mast driven into the ground. All include stainless steel
hardware.

PHASE FOR GAIN

Any two identical Hy-Gain verticals can be phased for
axcellent gain and directivity. A great system for beam
performance an 40, 80 and 160 meters or for 10, 15 and
20 meters where space is limited. Send for our lfree
technical report “FPhased Verticais”.

Hy-Gain Verticals that work the world
at better Amateur Dealers.

HF Vertical Antenna SWR Curves
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TELEX hy-gain

TELEX COMMUNICATIONS, INC.

9600 Aldrich Ave. So., Minneapolis, MN 55420 L5 A.

Europe: Le Benaparte—0ffice 711, Centre Affaires Paris-Nard, 83153 Le Blanc-Mesnil, France. J
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meter FM haridheld transceiver

with every conceivable operating

feature.
TR0 B

¢ Weighs 540 g, (L2 lbs] 66 (2-H/8]
W x 168 18-5/81 H x 40 {1-5/8] D,
mrn (inches).

« 1.CD digital frequency readuut.

* Ten memories includes “MO” for
non-standard split repeaters.

* Lithium battery memory
back-up, built-in. (est. 5 yeur life,

« Memaory scan,

* Programmable automatic band
scan, and upper/lower scean
Hmits: 5-kHz steps or larger.

» Repeater reverse operation.”

* 2.5 W or 300 mW RF output.
HI/LOW power switch),

» Built-in funable iwith variable
resistor] sub-tone cncoder,

¢ Built-in 16-key autopatch encoder,

* Slide-lock battery pack.
* Keyvboard frequency selection,
» Covers 143.900 to 148,995 MHz.

CONVENIENT TOP CO NTROLS

¢ Complete with flexible antenna
400 mAH Ni-Cd battery, and
AC charger.

Optional accessories:

* ST-2 Base station power supply/
charger (approx. | hrl

*+ MS-1 13.8 VDU moblle stand/
chargey power supply.

+ YB-2530 2-M 25 W RF power
umps,, (TR-2500 onivl.

* TU-t Programmable CTCSS
cncoder (TR-2500 onlyl,
» TII-358 Proe,“rmnmdble CTCSS
encoder (mounts inside
TR-3500 onlyl.

« PB-25H Heavy-duty 490 mAl
Ni-Cd battery puack.

» NC-25 13.8 VDO wdapter.,

» BT-1 Battery case for AA
mangaiiese/alkaline cells.

« 3MC-25 Speaker microphone.

* LH-2 Deluxe leather case,

T Tt gc-a_-

70 CM FM Handheid

* Covers 440-449.995 Miiz in
H-kHz steps.

* Hi-1.5 W, Low-300 mW,

¢ TX OFFSET switch, +5 kHz to
#9945 MHz programmable.

+ Auto/manual squelch control.,

* Tane switch for opt, TU-358

e (ther outstanding teatures
simtlar to TR-45060),

o

« BH-2A Relt hook.

* RA-3 2 m /2 A telescoping
arttenna [for TR-2504),

* W3S-1 Wrist strap.

s EP-] Earphone,

Bag LCD Big 45 W Big
21 memories, Compact.

Qutstanding features providing
maximum ease of operation
include = large, easy-to-read
LD display, 21 muiti-function
memories, a cholce of 45 watts
{TR-7950] or 25 watts (TR-7930),
and the use of microprocessor
technology throughout.
F-Fmndl TR T B AT R
+ New, large, casv-to-read LCD
digital display. Easy tn read in
direct sunlight or dark (back-
lighted). Displays 'TX/RX {re-
cuencies, memory channel,
repeater offset, sub-tone number,
sean, and memory scan jovk-out.
« 21 new multi-function memory
channels, Stores frequency,

“A” and “B”

repeater offset, and optionafl
sub-tone channels. Memory
pairs tor non-standard splits.

sttt band scan limits.
Lighted memory selector knob.
Andible “heep” indicates channel

 Lithium battery memory back-up.
tEst. 5 yr. lfe)

* 45 watts or 25 watts outpul.
HILOW power switch for reduc-
tion to 5 watts.

* Antomatic offset, Pre-programmed
far simplex or £600 kitz offset,
in acvordance with the 2 meter
band plan. “0O5" key for manual
change in olfset,

¢ Programmable priority alert,
May be programmed in any

memory.

» Prograpunabie memory scan
lock-out, Skips selected memory
channels during scau,

* Programmable band scan width,

* Center stop circuit for band
scan, with indicator.

s Scan resume selectable, Select-
able automatic time resume-
SR, oF carrier operated
PESLIME-R0ALE,

= Sean slart/stop from up/duvwn
ricraophone,

KENWOOD

TRIO-KENWOCD COMMUNICATIONS
111 West Walnut, Compton, Califormia 90220

» Programmable three sub-tone
channels with optional
TU-79 unit (encoder].

» Huilt-in 16-key autoputeh entcod
with monitor (Audible fones).

s Front panel kevboard control.

* Covers 142.000-148.995 MHz iv
A-kHz sleps.

= Repeater reverse switch.
tLockingj

» “Heeper” amptified through
speaker.

» Compact lightweight design.

Optional accessories:
» TL-7% three frequency tone und

s KPS-12 fixed-statinn power
supply for TR-7350,

* KPS-7A fixed-station power
supply for TR-7930.

* 540 compact maobile speaker,



™ gy
169~8 -m 2 KW SWR/PEP- POWER Meter
Up to 3 separate directional couplers may be connected.
(One SWC 3 s supplied.) Optional couplers:
BWC-Z {2-m/70-cm, 200 W] & SWC-3 [160 ~6-m, 2 KW),

o e
aﬂ( J"":»E
Multi-Function Desk Top Micro-
phone [B—pin]

700 & Uni-directional Electret Con-
denser Mic, Bullt-in mic-amp with
output and tone control, meter,
XCVR selector and UP/DOWN
switch. Optional mic cables:
PG-4D (4-pinl, PG-4E (6-pin} &
PGAF [8-pink

nC a.I

Desk Top UP/DOWN Microphone
{8-pin)

700 @ Uni-directional Electret Con-
denser Mic, with "FLEX” type
hoom, Built-in mic-amp and UP/
DOWN switch. Optional mic plug
adaptors: MJ-84 (8p-4p) & MJ-86
(8p-Gpl.

Micro Headphones (16 {1}
Ultra light weight and portahle
ear-fitting headphones supplied
with two audia adaptor plugs

High Quality External Mobile
Speaker

160 ~15.m 2 KW PEP/1 KW DC
Input Linear Amplifier

Pair of KIMAC 3-500Z hibes and
cxcellent IMID characteristics. Per-
fect safety protection with blower
furn-off delay circuit,

%
i -fﬁ
700 kHz-250 MHz Dip Meter
Al sulld-state and buill-in batiery.

WL

Mobile Microphone (8-pin or 5
6-pinj :
700 Q Viectret Condenser Mic. [
with flexible boom. and separate

BSTAND-BY box built-in UP/DOWN
switch and 5 minute Time-Qui- ;
Timer. ¢

= {8P/6P)

A lﬁﬂ—m A-m B 2-m~70 -Cm.
i 150 W SWR/POWER/VOLT Meter
. tompact design with separate
coupler, ideal for mobile 1se,
Built-in 0-20 V vaoltmeter.

MICROPHONES: 1
* MC-60A Deluxe n:lesk top micro-

! phone with UP/DOWN switch.

: (8-pin} Pre-amplifier. 500/900 Q

+ MC-80N4 Deluxe desk top
microphone ipre-amp. not
included), (4-pint. 50 k/500 Q

* MC-50 Desk top microphone,
50 k/500 Q (4-pin)

:  *®MC-48 16-key auiopatch UP/

] [ZOWN microphong, [8-pin)

‘ * MC-46 16-key autopatch UP/

| DOWN microphone. (6-pin)

¢« MC-428 Hand microphone with
UP/DOWN switeh. {8-pin)

* MC-3568 Noise-cancelling hand
microphone, 50 k & (4-pin}

* MC-308 Noise-cancelling hand
microphone, 500 U (4-pin

MICROPHONE ¢ ABLES:

» PG-4A/4B/4C FéF MC-80A/
BON4, PG%AM-pJn]/-’-IB[ES-pin)/
4CI8-pin)

* PG-4D/4E/4F For MC-85. PG-4D
(4-pin)/4E(6-pin)/ 4F(8-pin)

MICROPHONE LG

3
A =-E000 .

ADAPTORS: --
2-m/70-cm Dual Band  * MJ-48 (4-pin micto 8-pin
Mobile Antenna XCVR]

5/8 A for 2-m and stacked 5/8 A

* MJ-84 [8-pin to 4-pin}
for 70-cm. Duplexer Is supplied.

* MJ-86 (B-pin to &-pinl
HESDPHONES: -

+ H5-6 Lightwenght headphones
» HS-5 Dcluxe headphones

* H5-4 Standard hi=adphones

NERAL PITRPOSE AC PUWER
“HPPLIES:
» KPS-7A 13,8 VDC, 7.54

intermittent
e Y +« KPS-12 13.8 VDC, 12A
v B&s infermittent
Phone Patch (FCC Part 88 * KP5-21 13.8 VDCR21A
registered) intermittent

ANTENNAS:

* RA-3 2-m 3/8 A Telescoping
antenna with BNC connector

s RA-B Z-m 1/4 A /TO-crm 5/8 )

‘l'elescoping dual-band antenna

with BNC connector

ither arcessnriegi’

* RD-20 Durmmy lgad, 50 @,
[DC-500 MHz, 50 W intermittent

+ SP-40 Compact external mobile
speaker

* AL-2 Lightning & static protec-
tor, 50 @ 1 KW output

* PG-3A DC line nolse filter for

maobile

BERVICE MANUALS:
* Available for mos: transcejvers,
receivers, and ma;or accessories,

NOTE: Prices and. spec:ﬁrdtions
of all Trio-Kenwood products
are subject to change without .
prior notice or ebligation.

Station MonitoriHigh—
Performance Oscilloscope
Pan-display capability with
aoptional BS-8 [for TS-8305/8208/
1808]) or BS-5 (for TS-520 seriesi.
Transmitted waveforms and/or
receiving signal wavetorm moni-
tor. Built-in 2-tone generator,

KENWOOD

TRIO-KENWOOD COMMUNICATIONS
1111 West Walnut, Compton, California 90220



COMMEFICIAL—GRADE
QUALITY AT AMATEUR PRICES

. WIDE FREQUENCY COVERAGE. PCS-4000
_covers 142,000-149 995 MHz in selectable steps
of § or 10 kHz, PCS-4200 covers 220.000-224.99
MHz in selectable steps of 5 or 20 kHz, PCS-4300
covers 440.000-449.995 MHz in selectable steps
of 5 or 28 kHz. PCS-4500 covers 50.000-53.995 .
“MHz in setectable steps of 5 or 10 kHz, PCS-4800 '_

- Covers 28,000-29.990 MHz in selectable steps )
10or 20 kHz.

+ CAP/MARS BUILT IN: PCS- 4000
age of CAPand MARS frequanc:

« TINYSIZE: Only 2"+ » 5.5'W x 6.8°D, COMPAHEI

+ MICROCOMPUTER CONTROL: At theforefront

- oftechnology!

<UPTOSB NONSTANDARD SPLITS Ultlmate ver-
satility. COMPARE!

» 16-CHANNEL MEMORY IN TWO &CHANNEL
BANKS: Reiains frequency and standard simplex
or plus/minus offsets, Standard offsets are 80D kHzZ
for PCS-4000, 1.6 MHz for PCS-4200, 5 MHz for

PCS-4300, 1 MHz for PCS- 4500, and 100 KHz |'0r
PCS-4B00.

* DUAL MEMORY SCAN: Scan mempry banks
either separately or together. COMPARE! -

+ TWO RANGES OF PROGRAMMABLE BAND
- SCANNING: Limits are guickly reset, Scan the two

segments either Separately or fogether. COMPARE! .

» FREE AND VACANT SCAN MODES: Free scan-
ning stops 5 seconds on a busy channel; auto-
resume can be overridden if desired. Vacant
scanning stops on unoccupied frequencles.

« DISCRIMINATOR SCAN CENTERING (AZDEN
EXCLUSIVE PATENT): Always stops on frequency.

« TWQ PRIORITY MEMORIES: Either may be
instantly recalled at any time. COMPARE!

« NICAD MEMORY BACKUP: Never| lose the pro-
_grammed channels!

< FHEQUENCY REVERSE: The touchofa ssngle
utton Inverts the transmit and receive frequencias,

PLEASE CALL FOR
SPECIAL PRICE

PCS-300 -
2m Handheld
FM Transceiver
142-149.995 MHz

o A E
g o 2 S ¥ N
N n.mw o Al

uhﬂ?‘mhm:‘{”‘%p_‘;_:?%%l
.‘-‘,f [gnSEu ?gﬂpj
iEoit GRag
i

S R

JPC/AZDEN

‘4000 SERIES
FM T_RANSCEIVERS

10 METERS & DOWN

TONE: ;Unparal[,eled ease

» BRIGHT GREEN LED FREQL
Easﬂywsuble even in direct si

Bright LEDs shiow whep a
you are trans

0)..
. PL TONE Opilonal PL fone

-private-line repeaters. Dewationand tone fr ]
arefullyacjustable., -

TRUE FM: Notphase modulailon Unsurpas

-+ Intelligibflity and atdio fidelity, )
.+ HIGH/LOW POWER OUTPUT: 25 br bwatts

- selectabie in PCS-4000710 of 1 watt selectable in
- PCS-4200,

PCS-4300, PCS-4500, and PCS-4800.
ris fulty adjustable -

2 designed and
s for excep- -
. COMPARE!

. HEMOT E-CONTROL MICROPHONE Memory
A1 call, up/down manual scan, and memory :
address funclions may be performed without
touching the front panet! COMFPARE!

+ OTHER FEATURES: Dynamic mtcmphone rugged
built-in speaker, mobile mounting bracket, rerote -
speaker jack, and all cords, piuqs fuses, and
hardware are included. o

~ ACCESSORIES: CS-7R T-amp ac gowersupply.
C8-4.5R 4. 5-amp ac power supply, S5-AS remote
speaker, and Cormmunications Specialists SS~32 '
PL tone module,

. ONE ¥EAFI LIMITED WAF!HANTY!

DEALER lNQUIRfEfS INVITED

Telephone (305) 233- 3631

.TOLL FREE.. 800-327-3102 ‘
Teie:-; 80- 3356

Telex: T81-2822452



| '.'Introducmg our new mlcroprocessor-based HD—8999 UItraPro CW Keyboar
Better features and technology, for the bund-lt-yourself operator

A major advance ~ the newest gener-
- gtion of “intelligent” CW Keyboards is
- now here! The UltraPro sends letter-

~.perfect code, was ‘human engi-’

neered’ for maximum convenience,
style and comfort —= with specialized
-functions to irprave your QSO pro-

s ductivity, typing skill and copy speed? .'

: L;Elis ihe most versatile concept in cw
history! Assemble one yourself for
‘ real satlsfacuon and savings.

b EXCLUSIVE FEATURES

 UltraPro combines the look of profes-

.. sional design with the sound and feel
" of a Morse computer, It's the only CW
. Keyboard with conveniences of the
-finest word/data processing termi-
nals, like component-level diagnostics

.and 2-key rollover. A cusiorn micro-

- .See our complete line including the SS 9000 computer controllable transcewer, '
o QFIP transceiver, coax switcher, afplifiers, antenna tuners and statlon alds

- processor makes setup fast, with alf

operations programmed by a few key-
strokes, Send at 1-99 wpm, with ten
weight and space settings, and enjoy.
automatic serial numiber generation,
too! Up to ten variable-length mes-
sage memories will hold a total of 495
characters, and can be selectively
protected against erasure, CMOS
RAM with battery backup ahd AC/DC

-power compatbility means you can
‘use it anywhere '

MORE USER-FLEXIBILITY

A large four-digit LED display and
three-coior bargraph panel provide
complete status update by indicating
parameter values as they are set and
change, input error, space remaining

.inthe message memory and fuI[ness

d...

of the 64- character [ype -ahead buffer.

The UltraPro has twelve di

copy speed, including onég 1
improve your fyping skilll Ya

itfferent

code practice modes to increase your

hat can
tit's 50

easy to use, a 9-year-old Noyice can

sound like a pro in minutes.

UltraPro

CW. There's no better name for it. Or

the feeling you get from using it.

FREE CATAL

Get fult detq
specs in the
Heathkit catala
today: Heatl

0G!

s and
latest
g. Write
Com-

pany, Dept. 009-164,
Benton Harbor, Mi

- 49022, Or visit your

nearby Heathklt Eiectromc Center.*
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CALL FOR QUOTE

1-800-325-3636
HAM RADIO CENTER, st. Louis, MO

DE?

Best Picture at the Best Price - From $4935.00
VIDEOSCAN 1000 - HIOH RESOLLUTION 38TV

£Ince you &89 our pigture,
yeu won't galtle tor anyihing fess!

New cemeration stnatsurstandard scafi ctaverter sends and
receives sharp pictures with up 1o 16 times hetrer resoittion
than earlier units, Compatble with existing 58TV piug high
rasalution moedes. ¥ hree scan rates, sptienal cell sign and much
mare. Essy to ute, Amateur, phone ling TV, surveillance, teie.
ronferencing, e1c, Frea “‘How Yo tiet Started In S5TV".

Kit: VE-X $49500 Wirsd: VB-F $695,00 Shipping: $8.00

Wicnocragt

Call or write for FREE brachures, Factory Direct — WE'RE AS NEAR AS YOUR PHONE!

Corporation
B, 0. Box 513Q,

CODE* S5TAR - PRICED FROM $12%.00
More Features Per Dollar Yhan Anything Elsel

Copies cods 7 Improves
:
from your | your code
raceiverl

[ apeed tool

ideal far novices, SWLs and seasoned amataurs. Built-in sade-
pragtice oscillatar and speaker. Copies Marse, RTTY and ASCti,
Large LEDs, Fasy to connect and nperate. Automaric speed
tracking, Excelient digital/analog filtening, 12V0DLG or 120vAC
with AC adapter pronnded. Campact, 2lbs, Connect computer
jlike VIC-Z0l/printer with aptiotal ASCH output port.

Kit: C&K $12900  Wired: C5-F $169.00 ~ Shipping: $5.00
ASCLH Port Kit CS-1K 34995  Wired: CSIF Sd0.45

Telephone: (214) 241-8144
Thiensville, Wisconsin 53092

COLLINS C.W. Filter wanted to flt 75 & J B: F455 Q 200,
WSEZ, 406 Bayou View Dr., Seabrook, TX 77586,

LIKE NEW! Drake R4G, TAXC, MN200D, Hakllcraltars 2kW
transceiver SR2Q00, Robot 490 & Color Boards, Must sell
- make offar. WASEUN, Callbook o 312-964-8198.

1GOM 1G-730 xevr wimic, FL-30 and F1.-45 filters, HM-10
Scanning Microphone. Excetlent condition. Gomplote
wimanuals and onginal packaging. $539. Glen, KAZIWL
801-375-4074.

FOR SALE - Tempe-One transceiver with power sdbﬁhf
ﬁgoﬁr&g]( Bchneider, 9526 Wandering Way, Columbia,

RADIVASTRONOMY site par excellence. 5-acre mountain
top, § miles from McDonald Obsarvatory at 6200 feet. Ex-
ceflent site for radio/astronomyisolarwind axperimeanta-
tion and scenic homesite, Commercial power on site,
telaphone available. Otharwise a ?ulei. remote spot.
$15,000. K5CN, Box 428, F1. Davls, TX 79734,

WANTED: Yaesu FT-127RA 220 MHz. TTP prefarmred,
WEB1ATX.

SURPLUS military eguipment schamatics, SASE, NICCL.

T1-99/14A Send/Raceive CW code practics, 11-Basic or Ex-
tanded Basic; MINIMUF propagation in Tl-Basic. Casset-
tes $12, Diskettas 315, Listings 35. Ham Software Co., A.
G. Buxton, WBNX; 2225 Woodpark, Akron, OH 44313,

KENWOOD T8-520/vVFO-520 $435; TR-7800, 11-ele bazm,
5/B Larsen $200. Original boxes; 'E'alaéy A3KSA 574;
E%k: 2B $75, WBEHYO, 201-852-8054. D1, Andover, NJ

WANTED: Pre-1932 one- or two-tube transmitter, no
raplicas, Jim Miflar, 34 Garretaon Road, White Plains, NY
10604, 914-949-5787,

SELL: Kenwood TR-2400 2M HT with case, $125: Kenwood
TR-T200A ZM FM transceiver, $100; both like new, HT-220,
£100, Dick Yerian, KEAYC, 1525 LaRochelle, Chariatte, NG
28226, TO4-366-3127.

SALE OF THADE: Heath SB-102, ps, spkr, mie, 400 Hz CW
xtal, afl manyals, nice rig - Heath assembled as demo, $250
or trade for clean, iate mode! synthesized 2 mir rig w/an-
coder. Call Bob NIDRAW 3016440451 after T £5.T.

WANTED: Yaesu FL-2100 Z llnear. premium price tor
remium linear. W2MSV, W. G. Schank, Jr., 462 Grider St.,
uffalo, NY 14216,

FOR $SALE: HAMMARLUND HQ-150 and Globe Champion
450, 4009 Snyder, Chevenne, WY B20(H, KATDNI.

WANTED - Criginal or capy of pre.Wwll QSL for 2U1T.
Contact WHJIRN.

Then you want the
antenna that's known
around the world for ifs
small size and supetior
perfoimance. .. The
Multiband HYBRID QUAD
for 6-10-15 & 20 meters.

I not stocked by your dealer
order direct We pay shippirg in
usa  Send for free catalog of
alber moders and more daka

Q
N
w/ CRAMPED
Z
O
O
=
R

1001 Wisth sk

FOR SPACE—WANT DX?

RiPh

. Ene, Pa. 165072

GCOMPUTERIZED
GREAT CIRCLE MAPS

* Great Circle Map Projection * Centered an your
exactQTH * Calculated and drawn by computer *
11 x 14 inches * Personalized with your callsign *
$12.95 ppd. * (Air Mail add $1.50) * Beam Heading
Printout {bearings to 640 Ipcations) $9.95

Bill Johnston, NS5KR

1808 Pomona Dr., Las Cruces, New Mexico 88001

MODEL HQ-1

$182.50

[}

L

WING SPAN-11 FT.
BOOM-54 INCHES LONG
WIND AREA-1.5 SQ. FT.
1200 WATTS P.EP. INPUT TO
FINAL

FEED LINE-5Q OHMS

EACH BAND FREQUENCY
ADJUSTABLE

ety She.

UR TRIPOLE ANTENNA

The TRIPOLEm covers the 1606 m
bands. inciuding new bands, with-
ayt retuning, No taps, ne traps,
no collg, built-in balun. A bagt
gholce for an ali-around amateur
antenna. Guaranteed, Kit Ta0-k
$74.95; Assemblad TS0-A $84.95.
Prices postpaid cash, IX rasi-
dants add $% sales tax

[} unversar ravio co. Mastercars

Dept. @1 P.0. Bax 26041 El Paso, Texas 79525 (915 6921910

PORTABLE COMPUTER - Hewlett Packard HP-75C
w{2Z4KB mem., modem, 80 col video WF, VISIGALG,
DATACOMM, text formatter, naver tsed, list over $2000,
sel) for $1195, KBII, Call 513-891-6870,

COLLINS WANTED:; 399B-4 or 3998-5 Novica Adaptars for
the 328.3 fransmitter and KWM-2. Also FASSFA series GW
and AM bandpass filters. Contact George Hawrysko,
K2AWA, P.O. Box 568, Boro Hall, Jamaica, NY 11424,

HAL DS2050 complate RTTY terminat and keyboard, mint.
$275 or best, KCIAD, 312-352-155T.

HEATH 810 moniter seope; KLM 18C antenna; 10-meter
bam; Kenwood VFO-230; Teknik 12124 hr. ciock; Kenwoad
PC-1 phonepatch; Yassu F221 2-meter hase all-mode;
Yaesu YO-221 digital display; Azden PCS-2800 10-meter
transceiver; Drake C8-7 remote ant. switcher for S antan-
nagigﬁgd new In closed box; icom [C-30L UHF linear.

COMPUTER - Howlett Packard HP-854 w/32KB mem.,
tnodam, IEEEBS |/F, all ROM's, fots of software, dua! 3
' microfloppy, list $8400, sell for $2395, K&l Call
513-683-0640.

WANTED, military surptus radios, we need Collins 8187,
ARC-72, ARC-24, ARC-102, RT-712/ARC-105, ARC-114,
ARC-115, ARC-116, RT-823/ARC-131, or FM-822,
RT-B57/ARC-124 or Wilcox 807A, ARC-159, RT-1167 or
AT-1188/ARC-164, RT-1299/ARC-188, KT-HBYAPX.T2,
APX-76, ARN-82, ARN-84, ARN-89, APN-153, APN-155,
APN-171, MRC-95, T18F-12, HF-105, Collins antenna
couplers 4807-1, 4907T-2, 400T-8, GU-1BEBAIARG,
CU-1669/GRC, 4%0B:1, CU-123WARC-105, 480D-1, Top
dallar paid or trade for naw Amateur Gear, write or phone
Bill Slep, 704-524.7519, Blep FElectronics Company,
Highway 441, Otto, NC 28763.

KDK-2015R $150. Regancy P110, ps $35. Terminall RTTY
interface for Apple $400. Phone 208-286-7750 or writa
WTFOF, Rt #1, Box 139, Star, 1D 83669.

CLIFFORD INDUSTRIES Vista Power Supply S0RM. 59
amps with 2 meters - AG amps and DG volts. Regulatad
and ad&ustable from @ volts to 15 volts, new in box $185,
you ship, WB7AWA, 602-938-8843.

SPECIALS - VJ 12V, Power supplies 10A - $69.95, 30A
$120.95. JOAM $149,95, Vi-80 30 watt 2 metar amp
wiprearmnp $129.95, Ten-Tec Corsair $595, new Ten-Tec
Q591 §275, Azden A000 $279. PCS - $300, Hy-Gain THTDXS
$369, Explorer 14 $275, Ses you at Baton Rouge Ham Fast
M.gg § & &, Dixie Electranics, 1-800-535-8134 In LA, Gall
1-800-272-8293,

ARIZONA GTH bound? 81 f1 Wilson crank upidown tilt
oyer tower with rotating base installed at 3741 Wes? S5,
John Road, Glendale, Arizona 85308, Tower is negotiabte
with sale of this DXCC QTH. This daeluxa §% year old
homa in best Northwest Phasnix nalghberhood. Your XYL
will iove this home! Priced balow market at $79K. SASE
or phane 602-928.2077 no ¢ollact calls accepted, S, Bert
Davidaon, W2GOB.



Food for thought.

Our new Universal Tone Encoder lends its versatility
to all tastes. The menu includes all CTCSS, as well

as Burst Tones, Touch Tones, and Test Tones. No
counter or test equipment required to set frequency-
just dial it in. While traveling, use it on your Amateur
transceiver to access tone operated systems, or in

your service van to check out your customers’ re-
peaters; also, as a piece of test equipment to modulate
your Service Monitor or signal generator. It can even
operate off an internal nine volt battery, and is available
for one day delivery, backed by our one year warranty.

* Al tones in Group A and Group B are included,

+ Output level flat to within 1.5db over entire range selected.

» Separate level adjust pots and cutput connections for each
tone Group.

» [mmune to RF

» Powered by 6-30vde, unregulated at 8 ma.

* Low impedance, low distortion, adjustable sinewave
output, Sv peak-to-peak

* Instant start-up.

« Off position for no tone output.

* Reverse polarity protection built-in.

Group A

67.0 XZ 91522 118.8 2B 156.7 SA
719 XA 94,8 ZA 123.03Z 162.2 58
744 WA 974 7B 127.33A i67.9 8%
T1.0 XB 100.01Z 131.8 38 173.8 6A
7.7 8P 103.5 1A 136.5 4L 179.968
825YZ 107.2 1B 141.3 4A 186272
5.4 YA 110922 146.2 4B [92.8 7A
33.5Y8 114.8 2A 151.4 5Z 03,5 M1

* Frequency accuracy, * .1 Hz maximum - 40°C.to + 85°C
» Frequencies to 250 Hz available on special order
« Continuous tone

Group B 4 ,
TEST-TONES: | TOUCH-TONES: BURST TONES: s=:

600 &7 1208 500 1350 2150 2400

1000 T 1336 1650 1900 2200 2450

500 852 1477 1700 1950 2250 2500

2175 o4t 1633 1750 2000 2300 2550

2805 1800 2100 2350

» Frequency accuracy, £ 1 Hz maximum - 40°C’io + 85°C
» Tone length approximately 300 ms. May be lengthened,
shortened or eliminated by changing value of resistor

Meodel TE-64 $79.95

COMMUNICATIONS SPECIALISTS

426 West Taft Avenue, Orange, California 92667
(800} 854-0347/ California: (714) 998-3021
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Philllystran HPTG 6700 .

. 1 BMADISON USED CORNER SUPRLUS GOODIES
pofil ing Compound . . 'ﬁg gg ?I guomn}egd 0 dqys\ilfems tmtgry bbe use;?.I focr’ff;ﬂl All Fully Guaranteed
....................... ada against new eduipmen MIONTNS (- ¢ 3
Alpha Delta........ 40% OFF LIST } purchase. Return befopre 15 doys. sales price TC@ 2.5A/1000 PIV Epory diode . $19%9‘§f€0
Hell Sound......... 0% OFF LIST rafunded,
AMECO Preamps ... 0% OFF LIST | YAESUFTMO1ZD ... ............... 50000 455 KHZIF Transformer................. 49
Foxlango Sherwood 0% OFF LIST §  FIOOIDM ............cvuiinrnns 50000 Relay 2 POT, Enclosed, 12VDC/104 ... 5.00
Tokyo Highpower HC400L DRAKE TR7/PS7/NB/Fiiters .......... 1000.00 Platemeter 500MA/2-1/2" Square.. .. ... 10.00

TUNEE cuenvaarrnrnainss 19400 COLLINS KWMZ/AC ... 500.00 AR . . e a s 15.00
ETO-Alpha . §P O MM U%&lal.ulg_lé TESR 300.00 C-3000VDC/OMARC Lo 410.00
Anteco 5/8 wave 2m KENWOOD TS8205 . ... ... 'vveess .. 50000 Simpson C-15OVAC 4% square......... 10.00

Maanat Antennd 25,00 TSE20/TS5205 .vvverrevnrnnens 400.00 eq. Sprague 1000PF/500V feedthru ........ 195

"""""" " CDE .001/20KV Axiatend .............. 1258
Ampheno! 2900 Bnc Male T8830S .. it cna e 580.00 ‘

UHF Femnalie Adapter HT ... .400 | EIMAC 3CX2500 .........ccvuvenn.. 5000 RGA4 (40 maximum) ... 50¢/tt.
Yaesu NC1A charger ft 207R36.00 | 41000 ....nvvveenninrsrinnnnns 15000 REFBAUIII MAX.......ooiiiinn 50¢/th.
Robot 1200c high f950|Uf|0n Antenna Tuner waterproof 200w, VHF/UHF

COlOr S8V s cvess 1439.00 TOUOT INAUCTON . .\ v eviniasinnsn 10000 Kenwood TR7950............... GREAT BUY

450c color 81V, ........... 78900 B ol for rast Moving tems/Spacial Orders in Used Gearl TWAOOOA

£00c/800ch RITY/CW ... .769.00 ANTENNAS

AOOCKIT ++arerennsomnernn 9 . , ,

BO0C kit - oo 45500 | Rohn 285G, 456G, 55G, accessonies ... . CALL
BIRD 43 & elements...... STOCK § FK2548 foldover ............. PREPAID 799.00

We Take Special Orders HYGAIN HG525S ............ PREPAID 94%.00
Colilns L 0 S 42¢.00

KWM2 8/line crystals .. 42, 00 00, | EXDIORer 1., ovieiiiiiiiinannn. 289.00
Callbooks 1982 DX......... 00| fama 49900
Callbooks 1983 DX, .. &, m wal HAMA /

le”-ed quon.hw -------------------------------- 39-m
WM NYE MB4-2 Tuner W 8alun Hygein Accessories prepald with Tower if

BUW 2eevimneseneirnns 299.00 ordered/shipped fogether.

MBS5........o..oinvennns 479.00 | BELDEN COAX -

MB4-2 Balun 100 waitt . .. . 185.00 8214 RG-8 Foam ,........ e 40¢ STMGup .......................... 250.00
Coax-Seql, QS| holders . 2.00 ea. D2BBRG-8X .o ivri it 19¢ TOkvo I-Ilghpowor HLAOV . ..cvveienss 59.00
73CodeTapes.......... STOCK BT RG2IIMIl ..o et 49¢ HLBV ... i 138.00
New Whites Radio Log ...... 495 8448 BWIrG Botor .o oo 27¢ HL10 OOV ceii i 288.00
"N"?.,g’:g,'go%id“’ 1750 | 8000 14GAstandard anfenna wire. 42¢/.  HL2E 160V ...l 258.00
Universal Elect, ARRL, TAB, SAMS NEW 9913 Solid Center Coc, H90U.......... e reaaaaas 328.00

Rider, ORR, Gi:ffer ....... ’ s‘l’ock Fail — Braid Shield ml790 L@ | 699.00
ARRL, Ham Radio, 2 KENWOOD TR2500. . ... o v vetnrtiss CALL

Yeiasu LOGS. .o coannnnis STIOCK 9215 HD Solld Center YAESU FT208RA . . .t ver s iiievnnees 259.00
GEAS146B .....ocvviiinnn e FO5 F KIM2m13lBA .. it TENTEC 2591 ... oo 269.00¢
Tripplite PR25 regulated KT34A L i, SANTEC ST142... .. vvvvne e 299.00

20AMP. e 9.00 KTAXA oo,
lel?ggn Effs%% %% amp AGRI5 | 420 47018C oo TEPR05 o ever s ineereiiieiiaiines BEST BUY

Twinlead 20¢/t. | Cushoraft Oscar Pcckcge ........... 14900 F1980............... Great Receive 1299.00
EIMAC 3-5007 . " ogpo | AT Tumstle..........oeveiiiiiin, 2500 184305 ... MOBILE BARGAIN

Sprague S00PF/30KV Alance HD73 ..o 99.00 FT757GX ............................ 749.00
dootknob ........iiiaas 46,00 | Dowkey Relaysé0 Seres ............ STOCK 77 Mobil %‘;ﬂum Except the Automobilel
NEW Viewstar Amps BAWAVZE ...ovveeeennnniriinnenes s000 G/7 Mebie BUCC ..o S19.00/4MIC

PT1000A 1 kw linecr, Radial kit .. ... ... 1900 9 O M o Borcriction Ly
A gf consirction, ulilzes o | B&W DIpoles ..., STOCK  Catrad Mefor 3-150MAZ 2 mrorer T oS
with EIMAC 3-500Z. ... 929.00 Cl.i!\’s;croﬁ N g;gm FROM THE COMPUTER STORE:

PT2500A 2.5k amplifier | o o 00 AEA CP1/MBA Text, VIC20 or COMMG64 CALL
3-500Z ... 420500 less tube § THeXWT-51 .............. (FOB CA.) 989.00 NEW MICROPATCH MP20 or MP&4 .. ... CALL
wifh 2 eq, EIMAC 3-500Z4498.00 § AEAMotod .......ovvvmniiaiiiinn KANTRONICS, AEA Soffware ........ 40% OFF

Drake Closaout Butternut HFSV .. .....eveei e ne 125.00 IBM Software ASCI/RTY-dise.......... 2995
ﬁwﬁgemies ......... DIS(i%IBIT Huser BTV .........cocvvvreennnnn, 129.00 MltgrdoalmNiIoArp P&jch“‘ , $420.9
..................... 00 mode g LTI k
,,,,,,,,,,,,,,,,,,,, 37000 | Amphanol PL2ss siverpiate ... 128 i s the lowest biced AMATOR HARDWARE/
160M CW KW input trans . 29500 8961 NMALE e 3:&) SOFIWARE unit available In the wotld today.
Kenwood T5-530SPREAL BUY-CALL | 41y [hef - «vrseeemeeee v o AR64/2 MBATEXT » Amior Text
Cushcratt Proline distribuior CALL | SP e RITY/CW/ASC11/AMIOR
Bencher ST1,BV1 ... 4200 ea. | Q5QRM 75m Broadband Coax Dipole 69.00 5 ggested price 19995............. CALL
.............. 54,00 G A0m LG BR0D T MEJA224 L 7995
%Ham Clock 2 LCD CIocks Madison Repair MEJ 1224 A1 1250 or 1251 Saftware .., 419.00

12/24 or 24/24 fornatt ....25.00 | Al Bronds. Resonable Rates. 5 Service Techs,  AEA TRSB0 Modi 3 Softwate ... STOCK
AEA Bolden catcher i Rockwel
Alllonce Buttemiut Bugntennos ET[%:I pne rl!a?_ RhEcﬂng (.%V.Irlra‘gk ifenrac Il-%;illns iﬁgﬁ
Alpha Defte Bird Boncher  fox fango Husﬂer - 5 Rlder Jalex  Triplett saMg  roesu
Arphencl  Cushcrott Dowkey  Gffer TG Sgnal Cne  yibeoplex

Anteco CDE Drake B Tubes C:ansumers Wire HamKeyer Kantronics Kenwood Mirage MNye (?eahn Triext Spragus WG




TECHNICIANS and ENGIMEERS — LUpgrade vyour
technical skills by attending the Understanding
Microprocessor-Based Equipment and Troubleshooting
saminar, Lsarn to diagnose faults and repair
microprocessor-based devicas at systermn, board, and com-
ponent levels. Serninars will be conducted in Cincinnati
on April 24-27; 5t. Louis, May 1-4; Chicago, May 22.25;
Oatroit, May 29-June 1; Minneapolis, June 12-15; Portland,
duly 11-20; Sacramente, July 24-27; Washington, DC, Sept
11-14; Hosgton, Sept. 18-21; Phoenix, Ccl. 9-12; Las
An?eles. Oct. 16-19; Atlanta, Nov, 69, and Mlami, Nav.
13.16. Cost is 3685, For detaiis, cali $13-888-3265 or write:
Aagistrar, Micro Byatems Institute, Garnett, KS 66032,

MOUNTAINTCOP QTH at §000' alevation in the nartharn
Colorade foothills. Exceflant GTH for HF, VHF or repeatsr.
Tower in pface. Beautiful brick 4 BR 21 back exacutive
hermg on two acres with ponderosa pines. Fantastic view

ovarlooks lake and mountaing. WOMXM, Bifl Bruce, 4256 .

Fawn Trail, Loveland, CO 80537, 303-667-8588.

TI99/4.4A Basie, Extended Basic, Assembly Lanauage ro-
grams. CW RECEIVETransmit, CW Practice, DX Log/Gall
Locator, Amateur Call Locator, 58TV Keyboard, 10%0
Record, WAS, Progams tor Hamkids. Write Sam Maors,
AGED, Box 368, Stigler, OK 74462,

HAMMARLUND SPSOD JX17 and JX2t continuous
covarage receivers, 540 kHz to 45 MHz, reatigned $135
aach. Hawlett Packard 202C Audio Qacitlator $75, 202D
Audic Oscillator $40, 400D AC VTVM 840, 808D R.F. Signal
Ganerator 10-420 MHz $200. Lampkin 1058 Freguency
Meter 100 kHz - 175 MHz %70, Shure Unldyne 555
microphones, switchable impedances $25. Genaeral Radio
7248 Procision Wavemeter 16 kHz - 50 Mz $45. Rack 187,
7 high with rear door, casters and A.C, trips, sturdy $75.
Motarola tubed base station in 5% metered cabinef, now
on 180 MHz $75. Manuals for most. Will ship, SASE for
more an list. Scopes, ete. KECSK, 1012 Woodgien Drive,
Rosevllle, CA 95678. 918-786-8367.

HEATH SB303 revr with Protronics digital readout, 400 Hz
CW filter. Plus SB401 xmtr, all manuals, excellent condi-
tion $510. Dave - A11P SBouthington, CT 203-821-5771.

ICOM, with original cartons, all manuals, 1C-720A with AM
& narrow CW filtars, SM5 and PS15 Power Supply $495;
1C-25A (red LED) 2 moter EM with HM3 and HM10 mikes
$245, John Bonica, K3EC, Dallas 214-698-B220 and
214-373-0247.

FOR SALE - Kenwood TS-5205 with GW filter and
VFO-5205 $450 or best offar. K10W, Dalias, 203-521-9117.

WANTED - Collins Vernler Tuning Knob for 7544, Gollina
S/line weisqhted knob. Multlphase plug-in broadband
couplers (15810 M) for Cantral Electronics or instrug-
tions on how to make tham. Howard Mills, W3HM/DATAK,
HHC 440 Signai Battation, APO NY 09175,

WANTED: Drake TRT/7A advige oplions included, condi-
tion, price. W1HOD POB 1057 Holycke, MA 01041,

KENWOOD T78-5205 with CW flitar, Very good condition.
$400 flem. KAZNDX, 609-825-4087.

HALLICRAFTERS HT-32B transmitter, mint condition,
Best offer over $100. Pick up only. Mrs. Alice M. Tallet,
99 Brookwond Road, Gliften, NJ 07012,

SANTEG ST-440 excellent, never used, case, extra nicad
R‘aok. $245 WA2ZPJG, RD #1, Box 354, Livingston Manot,
Y 12758, 014-439-4367.

HEADED for DAYTON? Come early and atiend tha
Understanding Microprocessar-Based Equlpment And
Troubleshooting seminar in Cincinnati on April 24-27,
1984. This four-day course provides a solid background
in microprecessor jundamsntals and troubleshaoting
techniques. Cost Is $695. The course wilt also be offered
In 1834 in_these cltisa: St. Louis; Chicago; Detroit; Min-
neapolis; Partland; Sacramento; Washington, DC; Boston;
Phosnix; Los Angelaes; Atlanta, énd Mlami. For details, call
913-898-3265% or write: Registrar, Micro Systems Enstitute,
Gamett, K& 66032.

3128-5 $275. KBAQ 313-428-7200.

KENWQQOD TS5-B20S (digital), VFO-820, MG-50, spare
tubes, manuyal and service manusl. Recantly serviced and
aligned by Kenwood. Top condition. Price $650 glus ship-
ping. KT1A, Box 425, North Conway, NH 03860,

HALLICRAFTERS HT-37 excellent condition with manual
$150, WB2ZDL, 387 Sapir 31, Valley Stream, NY 11580,
516-872-9809.

BOONTON Electronles Signal Generatars: 1024, $1000,
1028 phase Jock, $1200. W2IZ, 201-894-5144,

IBM-PC RTTY. CompRtty is a comprehenslve RTTY com-
munications program for the |[BM-PC. Features inciuda:
all standard ASCIl and BAUDOT speeds, selectable pari-
ty, split serean dlsglay with status, hardcopy, diskcopy,
hey-string detect for autostartiatop, text fila transter,
autologging, 12 programmable messages. ideal for traf-
fic handling. Requires B4k PC-DOS 1.1 or 86k PC-DOS 2.0,
digk, 1BM cog}faatabie serial port and an AS-232C com-
atabla TU., $80, David A, Rice, KG2HO, 7373 Jessica Dir.,
. Syracuse, NY 13212,

AUTEK QF1A filter $35, D104 mic, best offer, W2HKE!3,
Howard, 215-398-8977,

DRAKE RAGIT4X factory recenditioned, re-tubed, allgned
Jan. 1984; extra crystals, noisa blanker, AG4, M54,
Manuals, new cartoris, $595, WIRAN 203-447-1255,

NEEDED COPY: Manual and schematic Hickek Transistor
Chacker 1890M. Write Dick Knotts, WTHJR, Box 26, War-
renton, OR 97148,

TEMPO 2020 xgvr, very good, just had checkup, manuals,
mike $400 certified check. UPS prepaid. 415-443-4482. Dick
Randall, 1263 Lakehurst, Livermore, CA 94550,

“CHOICE OF THE DX KINGS”

the CUBE X
\ v

N
FIBERGLASS
QUAD KITS
ONLY

$189%

FOB Calif.

2 ELEMENT—
3 BAND
KIT SPECIAL

CONTENTS

Fiberglass Arms, 1 pec. White 13 #t.
End Spiders (1 pc. castings)
Boom/Mast Coupler, 2" to 2*
6 Wraplock Spreader Arm Clamps
CUBEX QUAD Instruction Manual
{Boom and wire not included)

+ B
2
o1
o1
s 1

MK 1il 2 EL COMPLETE “PRE-TUNED"
QUAD ONLY $239.95

2:3-4 ormore element Quads available. Send 30¢ (cash or
stamps) for complete set of catalog sheets, specs & prices

CUBEX COMPANY

P.0. Box 732, Altadena, Californla $1001
Phone: (213} 798-8106 or 449-5925

YOU CAN'T SAY "QUAD™BETTER THAN "“CUBEX"

WARC for FT-101/901

Modernize any model of the original FT-101
Series b_lx adding alf three WARC bands for
RX and TX!

» Use 10 MHz now; be ready for the others,

* [ncrease resale value of your rig.

+ Easy installation, detailed instructions.

+ includes all crystals, relays. etc.

* Tested, fool-proof design for all but "ZD.
FT-101 WARC Kit #4N ......... ONLY $25.
FT-901 WARC Kit #4J (30M only) ONLY $10.
Shipping $3 (Air $5). Florida sales tax 5%.

GO FOX TANGO — TO BE SURE!

F

= Order by Mail
ot Telephone

Far other great Yaesu modifications
get the top-rated FT Newsletter,

till enly 38 per calendar year (US),
$9 Canada, $12 Overseas.

FOX TANGO CORPORATION
Box 15944 , W, Palm Beach, FL 33416
(305) 683-9587

‘1
$4 NS5
122
HAM-TADE
Armateur Radio
standard tor mobilgs!
" WDSEOM e kEa
HAM-TOGE  Your call on each vehicle. Call af top or bottom
of frame, and frame/iront plate. No-nonsanse, ull refund,
quarantee, $1.50 shipping (First Class Mail),
\ E—I:‘mﬁAWoodhead,Housion,TXT'-'D19(?13]522—5?55J

1984
CALLBOO

e

|

KS

\

Qrder today!
NEW 1984
RADIO AMATEUR CALLBNOKS

Known throughout the worid for accuracy,
the 1984 Callbooks ara a better vaiue than
ever before. The U.S, Callbook contains over

over 413,000, More than 100,000 changes
have beern made in each edition since iast
year. Spacial featurss include call changes,
Sllent Keys, census of amateur licenses,
world-wide QSL bureaus, international
postal rates, prefixes of the world, ahd much
more,. You can'’t beat this valuel Qrder your
1984 calibooks now,

Each  Shipping - - Total

o U.S. Calibook
z Foreign Callbook

$19.95 $3.05:%$23.00
18.85 3.05:T22.00

Order bhoth books at the same time for
$41.25 including shipping within the USA,

Order from yYour dealer or directly from the
publisher. Foreign residents add $4.55 for
shipping. Ilinols residents add 5% sales tax.

Keep your 1984 Callbooks up to date.
The LS, and Forelgn Supplements contain
ail activity for the previous three months
Including new llcenses, Avallable from the
publisher In sets of three (March I, June 1,
and September 1) for only $12.00 per set
including shippiny. Speclfy U8, or Forelgn
Suppiements when ordering. {llinols res-
idents add 5% sales tax. Offer void after
November 1, 1984,

" icallbook

Dept, A
925 S5herwood Dr., Box 247
lake BIuff, [L 60044, USA

Tel: (312) 234-6600 E E‘E"J

433,000 listings; the Forelan Callbook has
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REPEATER
DIRECTORY

Available]
in late
April

If you use repeaters. .. you have to have a copy of the 1984-85 edition of
the ARRL REPEATER DIRECTORY. There are close to 8,000 listings!
Single copies $2.00, 5 or more copies, $1.75 each.

ARRL, 225 Main Street, Newington, CT 06111

174 DST=




NEW 510SA

The State of the Art Simplex Interconnect

Communications Electronics Specialties introduces the CES 5105A
“Smart"” Simplex Autopatch, with many important new features never
available before:  Three digit control codes with user programming.
* A sophisticated toll restrict provides positive long distance lock out.

* Time-out and COR activity timers with warning beeps and digital pro-
gramming. * Rotary or DTMF dialing, » Phone line in-use detector prevents
interrupting a call in progress, and sends unique CW seguence, * Phone ring
detection logic enables unique CW sequence. « Digital programming of the sample
rate and width. and noise gaie sensitivity controi, for easy interfacing with mosi radios.

Simple and direct connections to radio.
Options available: » Smart CW identifier with unique CW messages for each patch function.
* FCCtype accepted phone line coupler. « Special tone squeich kit to operate patch through
repeaters,

The B10SA —the newest advance in interconnect technology, from the innov
Communications Electronics Specialties, inc.

Rob, WA3QLS

71 Meadow Road, New Castle, Del. 19720 302-328-7728
Factory Authorized Dealer! 9-5 Daily, 9-8 Friday, 9-3 Saturday

YAESU ICOM SANTEC TENTEC
MICROLOG KDK AZDEN KANTRONICS

800-441-7008 T
Order & Pricing

NO Sales Tax in Delaware! one mile off 1-95

Large Inventory 7
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Fox Tango
Filters

Your rig — old or new — is
no better than its if. fiiter.

TOP PERFORMANCE

Fox Tango Filters contain eight
specially treated discrete quartz
crystals, unlike miniature ceramic or
monolithle corner-cutting designs.
Give your set new fife with a Fox
Tango implant or transplant. It's a
lot cheaper than buying a new rig
with features vou don't need and
prohably won't use!

VARIETY

Fox Tango stocks superior CW, 888,
and AM filters for practically all
Yaesu, Kenwood, and Heath modets.
Also for Drake B-4C, 7-line; Collins
76853-BIC, and some COM's. More
than 80% of our filters sell for $60.
Most are designed for easy drop-in
installation. For the others, com-
plete instructions and all needed
parts are included in the price.

INFORMATION

Tell us the make and model of your
set. You'll get the complete informa-
tion on FT filters to fill optional
spots, replace your present tired or
inferior stock units or supplement
them with Fox Tango Filter-Cascad-
ing kits. If you phone you can order
at the same time; we accept VISA/
MC or ship C.0.0.

GO FOX-TANGO — to be SURE!
Ask the ham who has one.

FOXTANGO CORPORATION
Box 15944, Dept.
West Palm Beach, FL 33416
Telephone: (305) 683-9587
Dealer inquirles invited.

Professional Lineman

SAFETY BELTS

Tower Climbing Accessories

Send for free specifications.
Ron Williams, W3JVF
AVATAR MAGNETICS CQ.
1147 N. Emerson, Indianapolis, IN 46218

Custom Mailing Lists on Labels!
Amateur Radio Operator NAMES

Custom hsts compiled to your specifications
* Geagraphic by ZIP and/or State
* By License lasue or Expiration Date
* On Labels of Your Choice

Total List: 435,000 Price: $25/Thousand
Buckmaster Publishing

Whitahall
\ Minaral, VA 23117 U.S.A (703) 894-5777 J
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FQOR SALE - one swner, mint condition Kenwood TS5205,
Remote VFO TSE20S, spky 5P520, CW filter and manuals,
$475. John Ponder, KaPQK, 2309 Temace, Midland, TX
7905, Ph, 915682-5523,

HTJ7 tr and HT 41 linear, owner manuais, both gud condsx,
make offar both or separate, Renart, AK2V, 11109 9 Ave,,
Collage Point, NY 11356. 212-353.0139.

LOGBOOK-V2 A completa log maintanance program con-
sisting of seven modules to handle all phases of lkagging.
Featuras multi-key and multi-tevel searching of thousands
of racords in saconds and full feaiyre editing. Prints sta.
tior logs, contest fogs, contest dupa sheets, QSL cards,
WAS lists, DXCC Iists, 8-band lists. For TRS-80 Model 1,
Model [1] & Model IV, Price $39. Reviewed Decembar QST.
Supplied cn 5% " DOSPLUS-3.5 formatied disk with com-
plete documentation. chlfy model of comlputar when
ordering. WBBYLIQ 8333 Willowdale Court, Columbus, OH
43229 614-895-1130.

FOR SALE: T8-7, #S-7, L300, 81.500, SLEDOD SP-75, RV-7.
All mint, 30M included package $1400, Call 5 PM on
Bi17-249-9890 Paul Pralinsky.

“*MINT** TS-8208, CW filter, Magicom processor $585.

YFO-820 $125. SP-5201 $25. Package deal $605, TR-7800

$200. KOGE 512-863-4043 {nites).

YA, BL-15M, 44 Fibrn, plck-up, $150/trade. WABBLUS
T14.962.5940,

QST's 1930 through 1975 - $300. Hallicrafter SX16 recalver
speaker and manual $65. WWI Army handheid transceiver
$45, Pair unused Eimag 4654 tubes $50, or bast offer plus
(S:PHP&I?& WSIDF 606 N, Hathaway Ave., Monterey Fark,

HAMMARLUND Super-Pro racalvar, excallent condition,
with manuaig, $125, National WRR-2 recelver {cost Navy
$16,000) with cart, 3225, Pick-up only, LA. area. Dan
Burhbach, 805-529-2243.

KICOWATT 432 MHz amplifleroriginal_unit featured in
EIMAC esmiateur sarvice newsletter AS-25, with spare tube
$450. New tubas: PL172-8295 $175, 3-1000Z 5215, othars
available; QRO parts, inquire with SASE. WEMTF Reid 200
Irens Gt, #39 Belmont, CA 94002,

WANTED: Ten-Tec $15 Argonaut. Write to: WB3AAL, 1030
Windsor $t., Reading, FA 19604,

DIGITAL DISPLAYS for FT-101's, TS-520's, Colling, Drake,
Swan and others. Write for infarmation. Grand Systems,
P.O. Box 3377, Blalne WA 98230, 604530-4551.

COLLECTOR QUALITY mint to ting, Heath
HW-100 + P523 $225. SB200 $225. HW19 *“Taner” $30. Test
sets; LG-1 325, 1G-42 §35, |G-B2 $60, TS-4A $50, PS3 330
{PI2 335, Scopes: O-11 $35, 10-12 $80. Gonsat Comm, 1f
$40. Small Viking matchbox $55. $X71 $80. Rangar $30.
Looking for Johnson 500. Make offer. Jim W4QO,
404-993-9500 (7-8:90 EST} Atlanta

FOR SALE: Excaptional 28 ASR Telelype. 3-speed gear-
zhift typing unit with reperforator, dome mounted reper-
{orator with 3-speed gearshitt, 2-amp regulated loop
supply, separate here - is unlt 80 WPM. Very clean. $375
plus shipping, price nagq_nﬂable with removal o} ac-
cessories. Alsg Model 287D and kevboard raperioratar,
gg\tt]' 380 V1\.'PM. Bill K3IPGB, 1257 Wundertand Road, Roslyn,

EXPLORER 14 Tribander beam. New. Box opened, but
nevar used, §225. Kenwood AT-230, used 3 months. $120.
Larry KB4GWS aD4-790-5428.

KENWQOD TR-9130 all-mode 2-meter tranacelver with
TThep-town mic. Mint condition $325. Yaasu FT-801-DM
all mede 160 thru 10 meter 180 watts, digital readout and
memory. Mint. $626. WTBYG 508-682.2440, Box 1503,
Chelan, WA 98818,

MADISON RTTY Goodies: MFJ 1228 RTTY, UW, AMTOR
$59.05 with 1251 software - Comm 84 399,85 corEnA:Iete:
Kantronics [ntertace $119; Interface 2 $219.95; AEA CP1
$173.85;: CPUMBA Text COMM 64 or VIG 20 $209.95 aach;
AEA, Kantronics software - 10%; MFJ 1224 §79.65:
125011251 $40 ea; Prices FOB Houston, all guarantead,
subject prior sals. Madison Electronics, 1508 McKinnay,
Houstan, T hrjoal+n 1-713.658.0288- Taxas;
1-800-231-3057-orders; 1-B00-231-1064 510 PMGT MWE,
1-713-331-2235nite Taxas. Mastercard/Visa,

JST 120, Mint Condition, Dask Microphona CHG 43, Power
Supply NBD 500G, KA1YD 212-758-2640.

SB-301 with SSB/CW filter, matching spaaier, 3B-401 with
crystal package, cables, manuals, dust covers, excellant
$400, NOGW 498 Thundarbird Teall, Cerel Stream, IL 60188
3126683005,

COLLINS: 399B-4 Novice Adapter, like new, $45; KWS-1
machanical filter, excellent, $35. Vibroplex "VIbro-Keyer”
addle, new, 325 Astatic UG-8 siand, new, $15. Heath
M-2140 dual HF bi-directional P.EP, wattmeter, new, $60;
spare cabinat for wattmeter, with al! hardware, new, $8.
n-Rad GLBG's, new, boxed, $3 each. ACA BLEGC'S, new,
boxed, $3 each. Antique Cardwell tuning capacitor, good,
$3. Send for complete list. John, WBBIPG, 28316
Falmouth, Warran, M! 48089,

WANTED: B&W Coils - HDVL: 160, B0, 40, TVL: 160, and
40, JVL. JCL 180, and 40, Unmodified. In good conditian,
Mike Beachy 143 N, Caseville Rd., Pigeon, M| 48755,

KENWQOD T5-820 d;gnal, orlginal owner, CW, AC-DC
$518. NSUD, 214.7450-3362. .

SLINKY ANTENNA assemblad complete with coax feedar,
{like new. Only usad Ingide one month. $50 WBCCN, Tom
H. Haymond, Route 7, Bax 507, Faitrnont, WY 26554, _

COLLINS KWM-2, excellent condx w/manual, $325, With
AC, $395, Mint 75A-4 wiraduction knob, manual, $295.
30L-1 like naw, $595. Want mint 30S-1, prefer Colorado
QTH. Geargs WELDZ, 303-576-8844, 25 Brlarcrest Placs,
Golo. Springs, CO 80906,

SELL TenTec Dealta 580 PS-280, VFO 283 CW fliters $500,
Heath HR-1880 receiver $90, Kenwood TR-7850 $200. Brian
Shiptoski, 325 E. 2nd 5t., Barwick, PA 18803, 717-752-5770.

HEATH HW-101, 5B-600 speaker console, power supply,
and HO-19 phone pateh. Mint condition, sazg,
T4-843-4193, Jim Matzler, Box 248, Waxhaw, NC 28173,

KENWOOD: TSB30S uged a few hours. Heath SB-221 new.
30 other Illems. True sacrifice. Estate of KA3BSA. Call or
wrlte, Ted Petruaci, W2EYJ, Greenway Terrace South,
Mehopac, NY 10541, 914-528-5650.

COMMODORE-S4 or VIC-20 code prograrms, #1 keyboard
send, long butier, messages. #2 saelect, you choose
characters for practice. #3 call signs, Q-signals, abvrns.,
#4 250 words, punct. ete. §9.95, Separate character and
gpacing speeds, Barney Miller, 1024 Washington 51.,
Reading, PA 19601, 215-374-3433.

LIQUDATING SHACK. Heathkit HW-101, antenna tuner,
k.3 yr old. Whole outfit 8400, Cash and carry. KASELD,
K. Ebert, Toulon, Ik 81483, Call evenings: 309-286-2611.

TS-520, W filter, VFO, Service Manual, §41%. EE.8 arm!
fleld tolaphonas, $20 each. UPS pald. WEX, 313-844-5042,

WANTED: Ten-Tec 315 receiver, Danny Meir, Box 7477,
Providence, BI 02912, 401-521-4113,

SELLTAADE: BC-454 and BC.696 “Command Sets,” both
$25; W2A1 balun, $7; tubes, used-boxed: 100TH - 21510,
13008- 5/%5. Postpaid, monaey order — trades welcome! |
need: 5VCT - 16A « 28kV and 8.3VCT - 6A -1kV filament
transtarmers, 5A Yariac, round panel meters. Brian Shore,
3517 Libal St., Green Bay, Wi 54301,

DENTRON Antenna Tuner, MT-30004, 3kW., P.E.P. Mint,
§250, will ship, WATSY, 316-267-9112,

GOLLINS KWM-2 rie #15892 with 516F2 p.s. Absolutel
parfect both cosmatically and electrically, $700 or trade’
%e?eg%la{‘r 30 triband beam and rotor. WABJIS Andy

URGENTLY need into on 204 rig of WBTS 19241925 era
QST. mePalg for Xerox copéor buy QIST, George E. Keith,
WSQLZ, RFL #1 Box 171, Oglesby, IL #1348,

KENWOOD TS-7005 digital 2 mtr all modte, PL, MC308S, ser-
vice manual. $350/trade. KBIFF 3138762872,

YAESU FT-801 DM with C.W. filter, excellent, K2GYT, R.
DuPant-10 Fleming Ct-Loeny Valley, NJ 07853,
201-876-4444,

Jobs for Hams

COUNSELORS . .. Malne Boys’ Camp. Ham radio, Elec-
tronics, Code, Ganeral Licanse, may bring own equipment.
“Rtg:z ?lis%hard Krasker, 95 Woadchester Dr,, Chestnut Mill,

WANTED for summer of 1984; Instruciors in electronics,
ham radio, and computers. Small boys® acience camgp in
Pennsylvania. Apply: Donaid Wacker, P.O. Box 356,
Paupack, PA 18451,

COUNSELORS; Connecticut brother-sister camp. Com-
plstaly equipped with ham radio atation. Program includes
2lectronics, Kit building, code and communications. June
25 - August 22, Send resume: Lloyd Albin {N2DMQ) Ken-
I\Nd\c(;r!itn%nB%Ken-Wood Camps, 2 Spencer Place, Scarsdale,

GOUNSELOR: Operator with General license to teach
Ham Radlo at Penngylvania ¢o-ed camp, Have comg}jetely
aquipped Ham statlan. Write Trail’s End Camp, 215 Adams
Streat, Brooklyn, NY 11201,

COUNSELOR — Ham Badio, cabin living, varied activities,
81248022, Northeastern Penngyivanla. Write: Camp Wayna,
570 Broadway, Lynbrook, NY 11563. 516-599-4562.

HAM RADIO Instructor-counsetor, June 21-Auguat 17,
12811 QId Route 16, Waynasboro, PA 17288, MIn age 19.
Camp Gemet.

HAM RADIO Counsalar-Genaral or highar class-Collega
lgval preferrad for Bovs Camp In Maine. July/August. We
own excellent rig, or bring your own. Must ba creativa and
oftar challanging program to Novice orientated campars.
Good salary %Ius benefits. Write: Diractor-F.Q, Box 178,
Garle Place, NY 11514 or call: 516-334-5309 avenings.

HAMS FOR World Goadwill, Outaiandm? opportunity for
training in intamational youth ecommunity. Practicum in
intercultura! relations, communlcations, youth wark,
praparation for international careers. Seeking flexlble, en-
thusiastic aperators {(licensed} capable of preparing
youths lages §-18) for Novice, Technicians, Genaral and
above ¢lass Hcenses, Help youths create an internaticnal
amateur radio and satellite computer ¢ommunications
network. Full station setup: 2-mseters, low band, ATTY,
computer. Cost: $875 includes training, room, board. Juns
20-August 18, College credit avallable at extra cost, Ask
about financial assistance. LEGACY 1141 N, Glebe Rd.,
Arlington, VA 22201.

WRIGHTAPES: (Since 1978) Unconditionally guar-
anteed Morse Cade Practics on B0 min. cassatta tapes,
Heginners Z-tape set 5 WPM $7.90. Algo 3,4, 5,6-8, 10,
911, 12-14, 14, 16-20, 22, 24-28 WPM. Spocify Plan
Language or Code Groups. Also plainlang. only 30-35,
35-40, 45-60. FCC type tesls: 5-6, 1112, 11217, 13-14,
20-24 WPM. Call signs: 20-24. Nos.: 5-22, 13-18, 18-24
Check, M/C, Visa 53.95 ea. PPD 1st class USA, Max.,
Can,, (Elsewhere $5) Instant service.
PH: §I7-484-9794 WRIGHTAPES
235 E. Jackson 5-1, Lansing, M1 43906.




* U.S. Made » Competitive Price * All Solid State « 12V DC « SWR Protected »

* Broadband * No Tune Up ¢ Full Break-in CW = 150 Watts PEP, SSB or CW Input »
* High Dynamic Range ¢ Excellent Sensitivity/Selectivity » Digital Readout «
* 160-10 Meters Plus WARC Bands and MARS Coverage*+

Front panel switching allows independent MODE and optional
crystal filter selection.

A passive rdouble halanced mixer is employed in the receiver
front end. This stage ts preceeded by a low noise high dynamic
range bipolar rf amplifier o provide gaod, strong signal perfor-
mance and weak signal sensitivity.

Accurate digital readout of operating carrier frequency is
displayed.to 100 Hz.

A rugged, solid-state PA provides continuous duty in 58B and
CW modes. A cooling fan {FAT) is available for more deman-
ding duty cycles, such as SSTV or RTTY. The PA aiso features
very low harmonic and spurious output.

VOX GAIN, VOX DELAY, VOX disable, QSK, selectable AGC
time constants, RIT and noise blanker selectlon are front
panel controlled for ease of operation.

The THS Is designed with modular construction techniques for

easy accessibility and service.

GENERAL
Fraquency Coverage: 1.8-2.0*, 3540, 7075,
10.0-10.5, 14.0-14.5, 18.0-1B.5"*, 21.0-21.5,
24,5-26.0%, 28.0-28.5%, 28.5-29.0, 29.0-29.7" MHz.
(*With accessory range crysial).
Modes of Operation: Usb, Lsb, Cw.
Fraquency Stability: Less than 1 kHz dritt first
hout. Less than 150 Hz per hour drift after first
hour. Less than 100 Hz change for a x 10% line
voltage change.
Readout Accuracy: + 10 ppm + 100 Hz.
Power Requirements: 13.6 V-dc regulated, 2 A,
12 to 16 V-d¢ unregulated, 0.8 V rms rmaximum
ripple, 15 A.
Dimensions:
Depth: 125 In (31.75 cm), excluding knobs and
connectors,
Wigth: 136 in. (34.6 cm).
Helght: 46 in. (11.7 cm) excluding feet.

Weight: 14 Ib. 6.35 kg)

TRANSMITTER
Power Input (Nominal), 150 Watts, PEP or Cw.
Load Impadance: 50 chms.
Sgurious and Harmonic Qutput Greater than 40
dB down.
Intermedulation Distortion: Greater than 30 dB
kelow PEP.
Carrier Suppression: Greater than 50 dB.
Undesirad Sideband Suppression: Greater than
60 dB at 1 kHz.
Duty Cycle:
Seb, Cw: 100%.
Lock Key (wio FA7 Fan) 30%, b minutes max-
imum transmit.
Lock Key (wiFAT Fan): 100%.
Microphone Input: High Impedance.
Cw Keying: Instantanecus full break-in, ad-
justable delay.

RECEIVER
Sensitivity: Less than 0.5 uV for 10 dB S+ N/N
except less than 1.0 uV, 1.8-20 MHz, _
Salectivity: 2.3 kHz minimum at -6 dB. 4.1 kHz
maximum at - 60 dB (1.8:1 shape factar).
Ultimate Selectivity: Greater than — 95 dB.
Age: Less than 5 dB oculput variation for 100 4B
input signal change, referenced to age
thrashold.

Intermodulation: {20 kHz or greater spacing) -
tercept Point: Greater than 0 dBm. Two-Tone
Dynamic Range: Greater than 85 dB.—

If Frequency: 5.645 MHz.
I Rejection: 50 dB, minimum.

Image Rejection: 60 dB, minimum. below 14
MHz. 50 dB, minimurn above 14 MHz—

Audio Output: 2 watts, minimum @ less than
10% THD (4 ohm load).

Spurious Responge: Greater than 60 dB down.

Model 7021 L300 CW Filter
Model 7022 SLI00 CW Filter
Model 7027 5L1000 BRTTY Filter
Model 7023 SL1800 BTTY Filter

ACCESSORIES AVAILABLE
Madel 7026 SL4000 AM Filter
Model 7024 SLE0O0 AM Filter

Model 1570 PS75 AC Power Supply
Model 1545 RV75 Synthesized Remote VFO

Model 1531 MS7? Speaker
Model 1507 CW73 Keyer
Model 1558 NB5 Nolse Blanker
Maodel 7077 Microphone

2.L.DRAKE COMPANY

540 Richard St., Miamisburg, Ohio 45342, USA
Phone: (513) 866-2421 » Telax: 288017



Look! Now you can
meet the new FCC rules!
The Palomar Engineers

SWR & Power Meter

The oniy meter that shows PEP cutput
directly, accurately, instantly.

® Automatically computes
SWR.

¢ Expanded SWR scale.

¢ Power ranges 20/200/2000
watts.

° Frequency range 1-30
MHz.

futomatic. No “set” or “sensitivi-
ty" control. Computer sets full scale
s0 SWR reading is always right. Com-
plete hands-off operation.

Light bar display. Gives instant
response so you can see 858 power
peaks. Much faster thian old-fashioned
meters.

Ensy to read. No more squinting at
old-fashioned cross pointer meters.
You can read the bright red SWR and
power light bars clear across the
room!

Model M-827 Automatic SWR &
Power Meter only $119.95 in the
L1.8. and Canada. Add $3 shipping/
handling. California residents add
sales fax, _

J -
ORBDER YOURS NOW!

Send for FREE catalog describing
the SWR & Powsr Meter and our
complete line of Noise Bridges, Pre-
amplifiers, Toroids, Baluns, Tuners,
VLF Converlers, Loop Antennas and
Kevers.

178 05T

ADVERTISING DEPARTMENT STAFF

Lee Aurick, W1SE, Advertising Manager
Sandy Gerli, AC1Y, Deputy Adv. Mgr.
Karen L. Holden, Advertising Assistant
203-867-2494 is a direct ling, and will be

answered only by Advertising Department
persennal
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\hy-giain
CRANKUP SALE!

All Models Shipped
Factory Direct—

{vinyl jacket 2-#16 & §-#18 ga)

i Freight Paid*1.
& BUTTERNUT 4 UNARCO-ROHN
ELECTRONICS CO o If - Check these features:
. S Self Su pporting ® All steel construction
— -+ Designed to operate on all > ® Hot dip galvanized after
lﬂz‘umatmt:r Bands at “FULL" Legal Towers — fabrication
ower [nput. i
. Automgtlc Band Switching on sa|e! ¢ Complete with base and
{80/10 meters). B rotor plate
* Automatic Band Switching Freight Prapaid ® Totally self-supporting—
-~ (160/10 meters) Wlth optional no quys needed
> model TBR-160 H These rugyed beautlss are batng oHared at Big Bls- )
+ IN STOCK for |MMED|ATE courts and - wa are shipping tham trelght prapald! Sale
DELIVERY & LOOK at very ; Lank ever the specifications and pick the wnit most Madaet Holght  Load Price
SPECIAL PRICES . § sulted for your needs, then - Call cs ta place yaur order HG37SS  57ft.  9sq.f. § 679
- with Mastercard/Visa or write and include your chack
+« New Model HFBV $129 00 b for quick shipment - Fralght Prepald! g
« New Mods| TBR-160HD (High - HGE2SS  62ft. 9sg.ft., § 959
Power 160 meter Base [>=<] And — Savo sven mare — Include antenaa and retor of
Resonator) $49.00. g your cholca with the order and we will ship tham aiong HGSHD  5aft.  16sq.ft, $1499
Model RMK-11 (roof mount kit fraght prapaid alsof How’s that fr guod old fashionad HGT0HD 70t  i6sq.ft, 52399
A s . [><] savings?
w:t?j multlbancsi radial kit $39.00. o b
Model 8TR-2 {Stub Tuned Radial Tower [Tower] Load | Ship | Towsr [Tower] Base | Total .
Kit) $29.00. Modet | Mt [ Rating |Weight| Base | Price | Price | Pice Masts—Thrust Efearmg‘s_
Delivery Anywhere In The Continentai | | HEXIO |4t et | 14 exae o [ 20 [t Other Accessoriss Avallable
USA At No Additional Cost. (Fres Ship- HBXS8 |56 10| 10.n | 35 | oxes | oy | 9 | oS —Call! Prices Shown Are
ping On Butternut Accessaries Also HoBX&0| a0 1| 18sa ke | 281 |BXB7 | 320 | 26 | 385 Your Total Delivared Price
i When Purchased With Antenna.) HOBX&N|48 f1| 18 sqtt | 362 |BXBE [ 429 { 30 |45 in Continental U.8.A.1
RG-213U $.29/1 $2r9/10001t  [CISHCRAFT Tri-Ex TOWERS  sprmiaL rices? savesst | UNR-ROHN GUYED TOWERS
&,‘.’as Jama  UP16830 fivia UPS rﬂur:.zll-g.n;:;:l: AN;‘;E:;I'J:‘\"S‘1 elimbander a0 | MOdel  Halght Up Down Wind Load List  Sale 10 1 Sections 208 $37.50 256 $45.50 456 $107,50
-2l Ty . - .82 oy Foll Height .
R 211/ 1510t Vert5279 A7437A74d 40mtr kit 875 | W30 B0k 2051 9.0l 8634 $579 ehing ol L A mde | Prlce
 RB-213/U—95% Bare Gopper Shield WT51 S0 2050 9.0sqht §1154 $999 81 [ 15.4sqR | 829
« Mil-Spoc Non-contaminating Jacket for fanger HF MONO-BANT ANTENNAS LM354 5400t 21.00 16 sgit $2010 §1589 584t [ 13.3s0f 13 399
Ilfe than RGB cables. 10-3C0 -39 10400 . . 3109 | (M470D  FO.00C 220N 16 sglt $4195 $2999 BB | 11.7sqf | 958
¢ Qur RG-213/U uses virgin materials. 15-3C0 $119 154C0 . ., $129 | (Motarized) 441 | 34.8%q0 | $1159
* Guarantegd Highast Qualiiy! :gggg g;g: ngom ....... ﬁg DX86 8601 2500 73 sqit $6200 Gall g: 2’ :gl sq;: :I:g:
R 20 ? - 9 [Mutorized) ! 4 5g
RG-BX 19/ ST9/1000 0] e ruur pEAMS ' 56 Foidovar Dounls Gay Kt .-~ 5347
= v A A50-5 579 G17B . 599 ] ALPHA DELTA COMMUNICATIONS 45G Foldover Doupls Guy it ... grau
* AGAX—95% Bare Copper Shield « Low Logs 2148 3 Te a9, . £ 95§ Transi- “Trap ™ Surge Protactors—Ir Stock How! *Above antenna laads for H winds|
+ Non-contaminating Vinyl Jacket  Foam Dielectdc| 2208 g 95 4p4B $ 79 | Modat LT 200W UHF Type. .$19 i and Guys at Hinge & Apex.
Coaxial Cabis Loss Charasianistics (0B/100 & USCAR/TWIST ANTENNAS _ | Model HT 2KW UHF Type. $29 i“" Al Foldove: Towers Shipped Freight Pro-al!
OMNZEOMASoMZasomz 12144107 .. 5 52 Atdd-20 $ 75 1 ModelLT/N 200W N Type. . $38 s Foldover prices 10% higher west of Rockies.
5 G| oy T %3 —Jaaraor . S 6 METB . .. $ 59 | Model HT/N 2KW N Type. . $44 ¥ All Rohn 256G & 45G Accessories in stock - Galll
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Introducing the Robot 450C and 1200C
Single Frame Color SSTV Converters

Robot's new color slow scan TV converters provide you
with a whole new dimension of Amateur Radio activity, Now
you can exchange color pictures of your latest DX QSL
card, the best stamp in your collection, or even that terrific
sunset scene you shot last summer.

Robot's microprocessor controlled color SSTV equipment
provides a significant breakthrough in the transmission of
single frame color images known as “Time Multiplex Color
Component System’ (TMCCS). This method was chosen as
being faster, easier to use and more reliable than the
cumbersome frame or line sequential systems now in use,
as well as being black and white compatible with the
thousands of slow scan stations already on the air
world wide.

in addition to having fast, single frame color capability as
with the Robot Model 450C, the Model 1200C also offers

ATTENTION MODEL 400 OWNERS: Now |
you can have single frame color SSTV
capability too by installing the Model
400C Update Kit to your unit. All neces-

sharp, high resclution color pictures that rival commercial
broadcast television! With all their flexibility, interfaceability
and dependability, the Models 450C and 1200C will be in
the forefront of technology for years to come. Their new
multi-dimensional SSTV siandards will be the pace-setters
in the industry.

There are even more
features and capabilities
too numerous to be listed
here, such as computer in-
terface, automatic fine
tuning, mulii speed operation
and many more, 50 see your
dealer today for literature
and a demonstration, or write:

Also introducing the new Robot Model
800C Super Terminal with. color graphics
capability when used with the new Robot
color scan converters. Also has ex-

sary parts and hardware are included for
an easy single evening installation.

ROBOT RESEARCH, INC.
7591 Convoy Ct., San Diego, CA 92111

panded memory with lithium battery
back-up, and has both serial and parailel

 printer inferface. A complete terminal for
RTTY and Morse Code.

(619) 279-9430

World Leaders in Slow Scan TV, Phone Line TV and Image Processing Systems
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