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L
AAVLATIENS

+ HOW TO BECOME A RADIO AMATEUR

+» OPERATING AN AMATEUR RADIO STATION
» THE RADIO AMATEUR'S LICENSE MANUAL
» LEARNING THE RADIO TELEGRAPH CODE

Anyone sfarting out in amateur radio will find these publications a necessary
part of his reading and studying for the coveled amateur radio operator’s
ticket, Written in clear, concise language, they help point the way for the be-
ginner. Tried and proven by thousunds upon thousands of amateurs, these
ARRL publications are fruly the "Gafeway to Amateur Radio.”

$9.50

POSTPAID

American Radio Relay League, Inc.—Newington, Conn. 06111___,




300, ile, pact
SSB/CW transcelver with latest high performance
FET and integrated circuits plus exlgt?l‘lded coverage.

il

This new radio, with buﬂt—m AC-DC power supply, is compactly desngned
with modular construction techniques for effective and reliable service in
fixed, portable and mobite use for amateur, Civil Defense, CAP, MARS,
FIACES and other utility HF Cornmunications Services.

The newtranscewer has premium type glass epoxy printed circuit board
construction for greater reliability, routine maintenance and features the
latest state-of-the-art solid state devices throughout. The All-American
made radio, priced at only $595, is also equipped with a unique integrated
circuit speech compressor design for extended “talk power” plus many
other built-in features—atl good reasons why you should be talking with
a Halllcrafters

For add[tlonal data see your Halllcrafters distributor or write or phone:

The Halllcrafters Co., 600 Hicks Road, Rollmg Meadows lIl., 60008 U.S.A.
Phone 31 2/259-9600

}

" You should be
talklng witha
Hallicrafters.
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LED
NEON

Incandescent

ALPHA-NUMERIC
\\‘:-‘:..5}/ 7-SEGMENT 3 o5
ey READOUTS (V"

Buy any 3 — Tahe 10% Discount §

A Poly Pak axclusivel ‘I'vr. diferent ij-s. Hoth §
campatibls  with SN74 5 48,

SNTATE, SN7490 and
decimals, & te % num N
spacs & hookups. INCANDESCENT |

i1 16-PIN MICRO MINIATURE

Fits into 16 pin dual in line sochet. Life: 230,000
hours, Delivers 70O-ft. Lamberts hritenass with [
B valts & mils per sexment. Characters 382~ H. = §
19T W 1 SOCKET FOR ARQVE — 50c ea,

7 9-PIN TUBE TYPE

For printed circult beard er socket. Lifs: 100,000

hours. Dallvers &,000-ft. Lamberis wi 5 volts

23 mils per segment. Charactars .47~ H. x .28 W.
O] SOCKET FOR ABOVE ~— 50c oa. §

e
I

ey

READOUTS

ALPHA-NUMERIC

7-S
reapouts  012.99

Buy any 3 — Take 10 % Dlscount

Poly Pak exclusivel Fluorescent typos, MINI-7 ‘and
SLIM- 7 tube typei by Tung-3cl and G.E. for perta-
la te SNT443 775,90

and SN7419!. Bolh O-te-8 with right d

with 1& letters. Readout color “hius-gresn”. Fila-

ment 1.5 vac/dc 42 mils. Segments, 25 YDC 4 miis.

] MINI-7 — TUNG-SOL DT-1705E
Tube wsixe, 124% high x .717, Character size: 360
¥ .5707, 10 pins. ||| HOCKET FOR AROVE — $0¢

[1 SLIM-T — G E Y-4075
Tube sire, 1.6" = Chiracter size:
407, Nine 2+ leads. E,_] SOLHE’P FOR ABF

7-SEGMENT
ALPHA-NUMERIC
LED READOUT
Q-Snumners and % letters. GCompatil
and SNT447 7.iegment BLCD IC driv. s, Snap

dualin Jine sockets. Only ¥4 x 15 x Ly~ Spec
20.mils. {1 SQCKET FOR AHUVE. — 0 g,

20" x

GIANT SALE ON NEW TTL
TEXAS & NATIONAL ICs

Factory Cuarantesd! Tested! Marked!

Sale
44.3%
0.3%
0.3%
0.38

Gircuit Functians
Quad 2 input g ‘.

Quad T input NOR g .

Hex inverter .

Hex inyerter, o r

Trinle 3 input NAND gate .

Dual 4 input NAND gate

& input NAND zate . .

Dual & input NAND buffer . .. ..
BCD-to-decimal decoder /driver
BCD-te-decimal decodsr . .
BCD-ta-F-segmett decodel /driver . . |
BCD-th-7-segmant dacoder /driver
BCD-to-T-segment decoder ‘driver . . .
4-K Mastar slave flip flop . . . s
Dys) J-K Master slave llap ﬂop PN
Duat U triggered tlip fiom . e
SNT47AN, with prasat & ¢l

16 BIt scratch pad MEMORY

4 Bit birnary FULL ADDER

Decade counter . .. ..

8 Blt shift voglster

Divide by 12 rounts

4 Bit binary caunter

4 BIt shift reglater

4 Bit vight lhlft left shlft ro)

% Blt shift register

One shot multivibrator

Dual retrig L-s/multiv. with clea

4 Bit arithmetle logic .

Lock abaad carry generatar

Up/down dacode countar .

Up /down bimary ¢ounter

BRAND NEW! LINEAR IC AmMPS
1702 Hi Galn, DC amp TO-5 Factory
11703 RF-IF, 13 hookups, T0-$ . Guaranteant
I] Y09C Oparational Amp*rs | . .

11 710C Differential Amp»*s Factory
“1 J11C Memory, $ensc, Amp#» * Testad!
17238 Vaoltage Regulator s*# . 1.39 o

"1 TVR-2000 Hirpawer 723 sus 1,59

F1741C Freq. Comp, 709*ss .95

'l Ta8¢€ Freg, ﬁdjustlhl- T3i*v+ . 9%

—l 709-709 Dual 709's {DIP] . ..1.49
Il In llrw, 'T"]-"v, J

16-TRANSISTOR
STEREOQ PRE-AMP “IC™
LOW NOISE! Type 73D, 8 transistor pet channel, Far
¢magnetic sterea phono and tape murdmg devices,
) 0K input tmp., 20,000 input gain. Provides RiAA
Y band shape. 5Supply velts: & te 18V. Dual ln i

INTEGRATED CIRCUIT SOCKETS

Buy Any 3 7 14-Pin, dual in line $.45
1) 16-Pin, dual in line ’
71 T0-8, & er 10 pins ,, .

_%_
H
:

SN73182
SNT4183
SNT4192
SN7£193

Oo00O000C00

Buy Any 3
3 Take 10%,
. Discount?

# 8 3 State larZnd choive,

Teledyne
Fudrchild

NATIONAL—SIGNETIC
PHASE LOCK LOOPS (VCO’s) 4 50

uy 3 = Take 10%
] LM-%6% Building block . .. 54.!0
] SE-868& Tone generator . . .
[J SE-5&7¥ Youch tone decodin,
State lat, 2nd, choice fuge—wTO- 5 m- DIP

ALLEN BRADLEY’S ‘TRANSISTOR’ POTS
Qhms Type V. Screwdriver adjust. Any
n1o0 Hsoo [12.5K [j 20K {)100K [J 500K 2 for]] ‘

1.0K £15.0K (1 25K [J200X (] 1 Mex
298 (130K FI1BK [180k [1230K [ 2 Mes. $1

‘MICRO-POTS’ (1% juch Monus 1.

|I .'1&" In::l;‘, &;:"i‘"ui (IR
e, wyl shatt, lineae,
2 for $1

f11.0K H)K

-mmvrm-m-pruul lgh
(12.5K 25K

"I} 100K
Fis00 [I5.0K 350K [ Seok

i 280K
COUNTING
SYSTEM
Includes SNTL00, dec-
ade  rounter, SNTATHE
latch, SNT441 BCD de-
driver, f(-tn-9

tube, =ocket &
instretiong,

EPOXY SILICON
RECTIFIERS Frhicramini

FV  2AMps  JAmp _3Amp
Os.o8 [5.08

G-Pe, Kit

6.99

5 ants
for
S18,

HIGH VDLT TANP

[1SOLID STATE
~AM-FM TUNER

FM MK-[0Odmhz & AM KAD-
1EQUken, Kenastive 34y a 2Ly

& 13 madule, Can he usnd
wviith 10 Tme & dabkes (¥
strips & anvy ki-f amp, ¥,

wrred.  d-gang varnhle sun-—
phy voltage ¥V 4 mils. Varaes
tor diede fur AFC, Sehpmuties.

WESTINGHOUSE

ol FAIRCHILD “VISIBLE" LED's

T Buy 3 — Take 10% Discount!
Ualor: Ked, For readouts, panel
lightk, ete, TO-1R ruse,

s-AMP ,
FULL WAVE
BRIDGES |}

(R
54
ion
200

N

.48
w9
1.2%

'|"--.
15!; CATAI.OG on Flber Optics ‘ICS' 5em| s Parts ‘rmrm add pestage, end’s 25 %, Rated: net 30
Phone Qrders: Waketield, Mass. (617) 245-3K29

Ratail:

211 Albion 8t Wakefield, Mask,

D.'$ MAY BE PHORED IN

pOLY pAKs PO BOX I42M LYNNFIELD, MASS.01940
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Buheeription rate $7.50 per yeal post-
nld, U4, funds, hpl; Clanade and U.8,;

8 eisewhe RL

including Q@S87T, avallable nnly to
{ndividupgls with & honz fide inierest
ip smatenr radio: 36 0 per yeab
.48, fundg, in Cenada an 8B [34
elgewhers,  Single tes, 75 cents.
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inted in U.8.A,

Q87T 1s myailable to the blind and
physically handieapped on magnetic
tape {rom the Liorary of Congress,
Division for the Blind and Handi-
eapped, Washington, DC 20542,

"y
INDEXED BY Applied Belence and
Technology Index, Library of Con.
gresz Catalog Card No.o 21.9421

LR COVER

Fm fixed-sia-

tion operatorg

g can climinate
the need for

high-priced

B comtmercial-

¥ standard crys-

tals with this

VXO, See

page 11.

A5

PUBLISHED MONTHLY, &S ITS OFFICIAL JOURNAL, BY THE
AMERICAN RADIO RELAY LEAGUE INC, NEWINGTON, CONN., U. 8. K.
OFFICIAL ORGAN OF THE INTERNATIONAL AMATEUR RADIO UNION

MRY 1972

—CONTENTS—

Some Practical Aspects of VXO Design Doug DeMaw, WICER
A Frequency Calibrator for Uhf Using

TECHNICAL —

an Avalanche Transistor
increased Power for the Solid-8

James R. Andrews, WASNHD
tate Transmitter
Wes Heyward, WIZOI

Conversion of Telefax Transceivers to Amateur Service

Hap King, W7OCT

A Coaxial-Line Amplifier for 220 MHz

By the Light of a Diode .
Gimmicks and Gadpets:

Don V. Watters, VE2HW

. Douglas A, Blakeslee, WIKLK

An inexpensive Secondary Freguency Standard

A. C Beresford, VE7EV

Some 2-Meter Solid-State Rf Power-Amplifier Circuits

Roy €, Hejhall, K7TQWR

How to Handle Telephone [nterference

Harlan Bercovici, WOMYN

Adding Letter and Word Spacing to ICKEY

Technical Correspondence

Kenneth Stone. KSORD

A Sinip-Line Kilowatt Amplifier for 4-3?. MHz (OST Extra)

Recent Equipment:

Richard T, Knadle, Jr., K2RTW

The Comcraft CTR-144 Two-Meter Transceiver |, .
Bird Ham-Mate Directional Wattmeter

OPERATING ~

Time fo Regroup . . ., .
Vhi Q80 Party Announcemen

Rules for the 1972 ARRL Field Day
1972 Armed Forees Communication Tests
Results, 38th ARRL November Sweepstakes

GENERAI —

Al Noone, WAIKOM

Towards a National Plan for 2-Meter Fm Channels

Wil
ARPS ., . .. e e e e T2
ARRL Museum 26
ARRL QSL Bureau a7
Coming Conventions . 99
Qorrespondence . . 100
Feedback . . . . . . . . b&
Hamfest Calendar . . . . . 98
Happenings of the Month . 102
Hints & Kinks . . ., . . 50
How’s DX? ., . . . . . 106
TARUNews . . . . . 105

John A, Mason, WINSQ

How to Get Ready for Oscar DX

liam I. Dunkerley, Jr., WA2ANE

Index of Advertisers
“It Seems to Us. . .»
Leaptie Lines
Operating Events
Qperating News

Silent Keys ., . . . . . .
. . 126
111
. 118

Station Activities
World Above 50 Me.
YL News & Views
W1AW Bchedule . . . . .
25 and 50 Years Agoin QST

VOLUME LVI NUMBER 5

27
30

kY

72
77
78
8¢

64

69

L 174

10

- 121
C1e2

117

123
ag



Complete packaged Multi-Band Antenna Systems employing the famous Bassett Sealed

Resonators and a special Balun. Air has been evacuated from both and replaced with pure
helium at cne atmosphere.

Highly efficient system packages including all hardware, insulation, coax cable, and copperwel
elements assembled at the factory. Complete instailation instructions inciuded.

Multi-frequency models available for all amateur bands and for commercial use, point to point
ground to air, military and government.

MODEL DGA-4075 ~ $59.50 MODEL DGA-2040 — $59.50

A complete system package for primary A complete system package for primary
use in the 40 and 75 meter bands at © use inthe 20and 40 meter bands at
power levels up fo 4KW-FEP with power levels up to 4KW-PEP with
secondary operation in other bands at secondary operation in other bands
reduced power levels. at reduced power levels.

MODEL DGA-152040 — $79.50 MODEL DGA-204075 —— $79.50
A complete system package for primary A complete system package for primary
use in the 15, 20, and 40 meter bands use in the 20, 40, and 75 meter bands
at power levels up to 4KW-PEP with at power [evels up to 4KW-PEP with
secondary operation in other bands at secondary operation in other bands at
reduced power levels. reduced power levels.

CONTACT YOUR DISTRIBUTOR OR WRITE FOR DATA

Savoy Electronics, inc.
P.O.Box 7127 = Fort Lauderdale, Florida-33304
® Tel: 306-566-8418 or 3065-947-1191 o




has ne

ke

like the
2K ULTRA

You have never seen or heard anything like it . . .
it’s totally unique. The 2K Ulira loafs along at full
legal power ... quiet, cool and with a linear wave
form that is superior to that of other amateur
amplifiers. Its anode heat is silently and efficiently
conducted to a heat sink . . . no more blower noise,
Truly, the Ultra is a miniature powerhouse of R.F.
energy. Every component used in the Ultra is the
finest quality obtainable ... assuring the cleanest,
tlearest, strongest signal and years of trouble free,

dependable service. More than three thousand 2K
owners can’t be wrong.

23 RATRA by MM

SPECIFICATIONS: (1 TUBE COMPLEMENT:
Two Eimac 8873 grounded grid triodes. Con-
ductively cooied with a thermostat controlied
fan far high dissipation modes. [ TYPE OF
EMISSION: SSB, CW, and RTTY. 0O DUTY
CYCLE: Continuous duty in all modes. [J
POWER REQUIREMENTS: 230 VAC, 50/60
Hz, 15 amps or 115 VAC, 50/60 Hz, 30 amps.
{1 DRIVE POWER REQUIBED:S5B, CW, and
RTTY - 75 warts, 1 INPUT POWER: 2
kilowatts PEP SS8 — 1 kilowatt CWand RTTY.
O OUTPUT POWER: 1 kilowdtt PEP norminal.,
O OUTPUT IMPEDANCE: 52 ohms unbal-
anced with SWHR not to exceed 2:1. T INPUT "’
IMPEDANCE: 52 ohms, 0 HARMONIC AND
OTHER SPURIOUS RADIATION: Second
Harrmonis: -50 db, Third Order Distortion: -30
db at full power output. ONOISE LEVEL: -40
db or better below one tone carrier at 1
kilowatt. (0 ALC CIRCUIT: Prevents overdrive
from today’s high power exciters and boosts
average talk power. [0 DIMENSIONS: RF
BPeck: B34 high x 127 wide x 11" deep, Powser
Supply: 7% high x 12%" wide x 10%" deep, O
WEIGHT: RF Deck: 20 ib. Power Supply: 61
lb, Shipping Waeight: 100 Ib, [J PRICE:
$845.00

2K-4

True to its heritage, the 2K-4 is destined
far a future’'of even groater achievements
than its predecessor 2K's. Ifs rugged -
construction guarantees a long life of -
reliable performance. The 2K-4's heavy-
duty components allows if tp loaf along -
even at fuil legal power. You can spend .
mave for an amatewr lineat, but you -
can't buy better. Yhe 2K-4, the big sig-
nal amplifier . . . floor conscle or desk
model: $795,00

3K-A MILITARY/COMMERCIAL LINEAR AMPLIFIER
The 3K-A employs two rugged Eimac 3-
5002 grounded gri¢ triodes for superior
linearity and provides a conservative three
kitowatts PE? input on SSB with efficien-
cias in the range of 60%. This results in
PEP output in excess of 2000 watts. In
addition, the 3K.A provides a heavy duly

w pawer suppty capable of furnishing 2000
TE— watts of continuous duty input for either
e RITY or CW with 1200 watts output. $995.
The 4KUltra is specifically designed for the

! most demanding commercial and military

i operation for SSB-CW-FSK or AM. Using

i the magnificent naw Eimac 8877 grounded.

~dim. grid triode and vacuum fune and load

T condensers, One hundred watts drive for
4000 watts PEP input.

816/679-3127

[ J
11240 W, Clympic Blvd., Los Angeles, Calif. 30064 213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 714/772.9200
Butler, Missouri 64730



tion G cations M

of the ARRL

Reports Invited. All amateurs, especzlly League members, are invited to repert statlan activities on the first of each month (for preceding
month) divect to the SCM, the admunistrative ARRL official elected by members in each Section. Radio ciub repotts are aiso desired by
ACMs far inclusion in ¢S7° ARRL Field Organization station appointments are available 1n areas shawn 10 qualified League members,
«ieneral or Cnriditional Class licensess or higher may be appointed ORS, OVS, OPS, 00 and OBS, Technicians may be appointed OYS, OBS
ar V.HF. PAM. Novces may be appoimted OVE, $UMs desint anplisatton leadership posts of SEC, EC. RM and PAM where vacancies exist,

irelaware

Lastern Penngyhanla
Maryiand-I>.6,
Syisthern New lersey
Western MNew Yurk
Western Fennsylvanta

illinnes
indiann
Wisconain

Minnesots
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South Dakots

Arkansas
}awisiann
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Tennessee

hentucky
Michigan
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Yustern New York
MY L & Long island
Northern New lersey
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Nebraska
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Eastern Maasachusetts
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New Hampshire
Ihode Esiand
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Western Massachuseits
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Washington
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San Francisco
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Saskatchewan

WINEM

WOPRN
WoRUG
WIOM¥

KIMVE
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WAYCER

#aL1D
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KN
K2DGI
w222

EFYVU
RPBXAY
WweBY

KPOAL

WIiavT
WraLy
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WISWX
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WI1BVER
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WIZNN
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KTWWR
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wIYPBV
WY A
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*WASLFA
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WEIM

WAGHLY
WSNUL
K780T
WICOL

WB4EK]
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W4ILE
Wadwou
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WICAF
WeINH
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WeRHS
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WELR
WsPMIL
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VESFR
YEITB

YESHI)
VE1AMR
YEIDY
YEZALE
YESBO

ATLANTIC DIVISION
Roger E. Unle 345 F Ragsevelt Ave,
Giearge 9. Van Dyke, i1, A60Y Convent Lane
Karl R. Medrow R¥D 1
Charles E. Travemn State Pulice Drive
Richard M. Piirecust 407 Woadlznd #d.
Robert E. Gawryia 1463 M. Allen St.
CENTRAL DIVISION
Edmond A, Metzzer 1520 Squth 33h 51,
William C. Johnson 2838 Hillskde Ave,
loseph A, Tayine 1942 Mulbezzy La.
DAKOTA DIVISION
Soha H. Halstead 1345 North Cleveland Ave.
Harald L. Sheets 1 Enclid Ave,
£ tray 3306 Sa. Maple
DELTA IHVISION
Jimmie N, Lowrey 2814 N. Albert Pike
1. Allen Swanson, Jr. RI'D 1, Bua 399
Walker §, Uotfey REDY Na. 1
1. . Keaton Rt. 1, Medensis 1r,
GREAT LAKES DIVISION
Ted H. Huddle 504 Amanda Furnace Dr,
brory i, Olnghause 1227 Rose [ir_
Wiiliam E. Clausen G0 3 Canyon . 4.

HUDSON DIVISION
Graham G- Berry 841 Parent Ave,
Fred 1. Bronjes 22 vy Drive
Louls J, Amoraso 180 Plensant Ave.
MIDWEST DIVISION
Al Culbert P.[3, Bax 30&
Robart M Suniers 3045 North 72nd
Rotert J. Peavier Route 4
%¥. A. Cashan 539 Pine 5t., Bax 458
NEW ENGLAND DIVISION
Iohn 1, McNMassor 18 ferlin Ave.
Frank L. Baker, Jr. 88 Snjar Ave,
Pater £, Srerling 39 Latham St.
Robert Mitchell Box 137-4
Intn k. lohnson 39 Fruit 5t
Jamas H, Viele 101 Henry 5t
Perey {3, Noble Fh Box 5

NORTHWESTERN DIVISION
Kenneth R, Klopf 765 Steele Cr, R4,
Donald A. Crisp 1508 Alder Dirive
Harry A. Rovianee P13 Box 621
DPiale T. Justice 1469 N E, Sunrise Lane
Arthur Henaing 4516 N vuth 5t

PACIFLC DIVISION

236 Whyte Park Ava,
PO Bax 9179
€52 Utah Sc.
6230 Rio Bonlto brive

Faul 1. Parker

Lee K, Wical
Leenard M. Norewen
lohn ¥, Minke, 111

Balph Sacoyan 6204 F. Townsend Ave.
fames A, Hauser 13088 Franklin Ave,
RUANOKE DIVISION

Cherles H. Bryrdges Fuer] Tiffany Ave,

Mrs. Elizabeth ¥, Miller 1509 Hightand Ave,

Rabert 1. Slagle 3518 = 15th St N,

Donald B, Morrls 11 36 Morningstar Lane
ROCKY MOUNTAIN DIVISION

Clyde . Penney l6xa Laocust 81,

James K. Frne, .V M. b Box 11238

Carroll F. Sopez 5422 Emigzation Canyon

Wayne M. Maoore 143 Saurh Montana Ave,
SOUTHEASTERN DIVISION

James A . Brashesr, Ir. 4002 Roswell Dsive

James L. McMNlen ¥, Hox 1869

Regis K. Kramer 195 N.E, 7ath 5t

A L. Garrison A549 Blueberry Lr.

Pedro J. Pizz Hox 1001

Frank M, Butlee, Jr. 323 Elliott Rd., 5.k,
SIUTHWESTERN DIVISION

Fary M. Hamun 1313 B Cemphel Ave

Fugene H, Yioline 2839 t'anada Bivd.

Jerry L, Verizoft 6473 Cymbal 5t

Baal C. Thempsan 7331 Hamlet Ave.

D, Paul Gagnon 1914 Gaycho Way

WEST GULF DIVISION

L. £. Harelsan 1314 Holly Glen [irive

Ceeil ¢, Cash 13072 Smith Ava,

E. Lec Ulrey 4215 Dysart Drive

CANADIAN THVISION

Don Sutherland 4d4-25th Ave., N.E.

£, E. Savage 553 West 12th Ave.

Steven Fink 14 Granderest St

Walter 1, Janes 7% Waverley Ave,

Halland . Shepherd 30t4 Lovan Cres.

Joseph Unsworth fo3 Mgr. Bourget

Barry Ogden 7333 MacDonald Ave,

= ¢itfictal appointed ta act tempararily o the absence nf & reguiar officul

Mew Castle 19720
Ihiladelphin 101 t4
Davidsonville, MD 2103%
Teentan OR&23

Syracuse L3219

Htate College thkn)

Springfield 62703
Indisnapotis 46218
Green Hay, WI 54303

St. Paui S5108
Geand Eocks 53241
Rapid Cizy 5770t

Fart Smith 12904
Cwvington 70433
Ouford tHess

121d Hickory 37138

Ashtand 41101
Nifes 44170
Calumhus 43219

New Rachelle 10401
leriche, L1, 11753
Eergentield 0Ta2)

Chasdes City 3o s
Hansas City $0109
Kirkaville 63501
1hadron 69347

Southington 04483
Braintres 02 IRS
S0 Puriland 4106
Chester 03046
Pawtucket N2B60
Rurlington 0540t
Lanesbara 01437

Earhanks 49 TO1
Lewiston 3501
Harlowton $9034
Hilishara 91133
Seattle 9&1 (5

Walnut Uresk 94504
Honalutn Ye824
Baplder Lity 39008
Carmichas) 95608
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Cletawa K1V 8L1
Vaudrewd, F.G.
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Jhere s
a Difference dn
Quartz Crystals

it Space age communication
equipment demands a crystal
that meets all standards of
technical advancement, Crystals
that were acceptable some
years ago do not meet present
day specifications. As a general
rule, your crystal must be
selected from the best quartz . ..
{no throw off cuts). Tight
tolerances demand selected
angles of cut. The x-ray is
important in making this_
selection. The crystal should be
preaged with stress cycling. it
should be checked for frequency
change vs temperature change.
It must be checked for optimum
spurious response. It should be
calibrated to frequency with the
correct oscillator, [nternational
Crystals are manufactured to
meet today’s high accuracy
requirements. That's why we
guaraniee all International
crystals against defective
materials and workmanship for
an unlimited time when used in
equipment for which they were
specifically made.

WRITE FOR CATALOG

INTEANATIONAL

CRYSTAL MFG. CcO, INC.
10 NCRTH LEE
CKLAHOMA CITY, OKLA, 73102
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“It Seems toUs...”

P R. — AND AMATEUR RADIO

HATEVER YOU O these days, every-

one savs “vou must have good public
relations.” And, of course, everyone dnows
what public relations is, Yet when you ask,
you find the ideas of “good public relations™
almost as varied as the number of people
questioned: Hollywood press agentry, news
of a garden club meeting, Washington in-
fluence peddling, a Madison Avenue plug for
a new breakfast cereal, a press conference
staged by a political cendidate — all fit
loosely into someone’s concept of PR,

For amateur radio, good public relations
means, very simply, effectively spreading the
word of our accomplishments, aur skills and
especially our useful services, We want io
make them well-known, well-understood and
as favorably regarded as possible — by the
public at large, yes, but more particularly by
the leaders and officials whose decisions are
important to us. Some key points to convey:
Who are we? What do we do? Who benefits?

How do we get this information before
the public? It's an effort which should
involve all of us at least occasionally. For
many 4activities in ham radio are of most
interest to the layman when they involve a
friend, a neighbor . someote in the
home town. And virtually every community
in Canada and the United States has at leust
ene of ug, Our townsmen will enjoy learning
about Q8L cards from out-of-the-way places,
about the Mavor getting patched to his
nephew aboard the U.8.8, Sanctuary, ubout
our calling the police to an accident with
autopatch on an fm rig.

The list of “what we do” gets longer
every day: establishing people-to-people
friendships: experimenting with lasers, 1Cs;
building and using satellites, operating ham
television; using teleprinters; keeping the art
of Morse code alive: bouncing signals off the
moon; chatting through a repeater as we
drive our cars. All these, if propeily pre-
sented, can be of interest to the man in the
street. But two of our activities stand out
above 2all others in the cyes of the public:
communications in time of disaster; phone
patches from the men of the armed forces
oversess, And these two require no expla-
nation on “who benefits.”

The tools of communication have been
developed, with coordination at League Hg.
— yet to really count, they must be used on
the local level. What are these tools? Most
glamorous perhaps are the two WOBVN

movies, “This [s Ham Radio™ for young
people, and “Ham"s Wide World” for general
audiences, Demand is heavy, so book
through the film distributors as far in ad-
vance as possible. The offices of Association-
Sterling throughout the U8, and Canada
handle the youth film: Modern Talking
Picture Service distribute the longer flick.

Newspapers and wire services get releases
from ARRL Hg. on Field Day and other
events of widespread interest, but local clubs
use the ARRL Publicity Handbook as an aid
to writing and placing their own stories. lf
your club secretary can’t tind bis copy, send
for another,

Broadcasting? Hams on the scene can
nudge TV stations to book the films men-
tioned. Another ppportunity is in the talk or
panel shows which most stations run fre-
quently, Radio interviews, too, are possible.
Hg. has a sample script and other raw
material for you. And a few stations have
even run courses leading to amateur licenses.

A strictly-local opportunity arises when-
ever there is a county or state fair in your
vicinity., A well-set-up ham station will al-
ways stop the crowds. A modern variant is
the public space in shopping malls, where
thousands can see you in action on a single
weekend. Hobby shows, science fairs and
Scout-O-Ramas, too, are worthwhile.
Libraries and banks often make space avail-
able for exhibits. The service clubs are
actively searching for interesting programs
{vou usually get a free lunch or dinner
besides'), Social studies in schools can be
made far more meaningtul to childeen when
a4 ham demonstration puts them in touch
with another part of the world, This can lead
as well to the formation of an umateur radio
club and some new revruits, (Yes, we even
have a kit to help start a club and to setup
training courses.)

Disaster communications provide some
of our finest hours, but let’s hope your
community doesn’t have to learn of ham
tadio’s uitributes that hard way. A local
parade, boat race, marathon or road tour
provides an opportunity to show the public
and the government how wvou use your
equipment, yvour skills, and your time in
their interest. And this is what public rela-
tions is all about. Q57—



League Lines . . .

A common response from amateurs caught out-of-band by FCC is o blame the trans-
ceiver or VFQ dial mechanism (or calibration). A good amateur himself (WEAP),
John McKinney, Enginser-in-Charge of the Grand Island monitoring station, points
out that Sec. 97.75 of the rules requires us to have a measurement capability inde—
pendent of the means used o control the trangmitter frequency. Ergo, an amateur
operating a station Cconsisting of only & transceiver is in non-compliance with the
rules. Solution? A marker-generator with 100 kKHz bar, like that on page 521 of
tha new Handbook -- & few bucks and a few hours will do the job.

Ancther monitoring station is sending wvut notices for violation of third-party traffic
restrictions -~ a.g., letiing vour wife say hello and then yak a bit at a foreign ham.
A stricter standard than usual, admittedly, but still technically a quite correct ap-
plication of the ruies. Play safe; watch it!

E2VUI wonders why we haven't stressed that contributions to ARRL are deductible
from income for tax purposes. Good question. We did highlight the point during

our Building Fund campaign in the =arly 60s, but have not pushed it since. Yet
several amateurs have contributed substantial amounts, principally to further ama-
teur interests internationally. Ancther has made the ARRL beneficiary of a very

large life insurance policy. Dozens of members have added smaller amounts o

their dues or other remittances to Hg., asking us to use the excess any way we see
fit {most such money is used for memberships of handicapped hams or those in finan-
¢ial straits).

Who says hams aren't building gear any more? We have filled orders for about
1,700 temvplates for the Pip~Squeak 2-meter im rig.

Eight months until Christmas -- but only two more o the date of rise in membership
dues. Until Tuly 1 yvou can pay dues at current rates for any number of years in ad-
vance; or outsmart this and certain future inflation by a Life Membership -- 5130
ail at once, or eight quarterly payments of $16.25 ($150 and up after July 1},

sive study and evaluation of the RACES (Radio Amateur Civil Emergency Service)
program. While all aspecis of seffectiveness are o be coversd, a main purpose is
to determing whether present frequency subbands are adequate for needs.

At least one member-company of the Electronics industries Association is again urg~
ing its distributors to write Congressmen seeking support for their proposal to take
a hunk of our 220-MHz band. Might be a good idea if more of us sat down to write
a few letters of our own to show there is another side io the question. How about
it?

In common with a growing trend , Hg, is undertaking a trial of the four-day week,
Half our crew will be on duty Monday-Thursday, the other half Tuesday-Friday. But
the workday will be nearly two hours longer than now: thus the office facilities will
be open about 50 hours per week instead of the present 40. If after a few months'
irial it seems satisfactory, irom both the standpoint of management (adeguate per-
formance, service to members, etc.) and staff {more leisure time), it will become
standard procedure.

Quote-of-the~pMonth, from a solicitation flyer: "CQ is now read by more active
hams than any other magazine.”

10




Some Practical

Aspects

of VXO Design: :

BY DOUG DeMAW* WICER

VX0 I8 A variable-frequency crystal oscillator.

The principle of operation is well known fo
many amateurs, but soime of the tricks in getting
one to function well are not so widely known. But
before we get into a discussion concerning how the
job is done, let's examine some of the practical
applications of VXOs in amateur radio.

One of the mosi common uses for VXOs is that
of frequency control in amateur transmitters and
receivers, and principally in vhf and ubf equip-
ment. One might say that a well-designed VXO isa
poor-man’s synthesizer. The former requires fewer
parts, is continuousty varizble from one end of its
frequency range to the other, is practically as
stable as a fixed-frequency crystal oscillator, and
requires a relatively simple power supply. The
synthesizer, on the other hand, is very complex. It
requires nuinerouy integrated circuits, transistors,
and discrete components of other kinds. It must
have a crystal-controlled time-hase cireuit, and a
power supply that is exceptionally clean and
stable, Fuzthermore, the power supply must handle
considerable current because of the large number
of swlidstate components required in the vircuit.
Synthesizers do not provide continuously variable
frequency output, but rather must be designed for
outputs in specific increments of 100 kHz, 10 kiz,
1 kHz, or whatever the need calls for. Another
design problem which is common to frequency
synthesizers is that of wide-band noise and spur-
ious output, To date, few amateurs have been able
to produce a quality unit for this purpose. Finally,

*Technical Editox, OST.

The solid-state YXO0O is built in a homemade
aluminum cabinet. The outer cover is made of
perforated stock, but can be fashioned from solid
aluminum sheeting if the builder prefers the
jatter. Gray spray-can paint was used to finish the
front and rear panels of the VX0, White press-on
decals are used for {abeling.

the difference in cost and complexity between a
VX0 and 2 synthesizer is considerable . . . the
former being the less expensive by far. So, until a
fruly practical synthesizer comes along, and one
which can be easily duplicated by amateurs, the
reader may wish to consider (or reconsider) using a
VX0 for some of his frequency-control needs.

The fm and repeater crush is really on at this
fime. Some areas have numerous repeaters in
operation, and many fm operators want to have
channel capability for working through all of the
local systems. Also, simplex operation (both sta-
tions on the same frequency and not operating
through a repeater) is becoming more popular as
conditions become more crowded on the repeater
frequencies. 1t is very expensive to purchase
high-quality crystals for all of the channel com-
binations one might wish to have at the home
station, Therefore, some amateurs are realizing the
practicality of changing to variable-frequency con-
trol of both the receiver and transmitter. Hetero-

VX0s,

A great many applications exist for a stable variable-frequency source which can be
used in amateur test and communications equipwment. Past QST articles bave treated
the design philosophy of tube-type VXOs, but little bas been said about solid-state
equivalents. This article provides practical data on VX Os — trigland-ervor information,
and tips on coustruction that can be understood by those who bave not worked with

May 1972
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dyne-style VFQs are sometimes stable enough for
vht operation, but few direct-frequency VFQs are
satisfactory because of drift problems which are
magnified in the frequency-multiplication process
from, say, 6 MHz to 146 MHz. (If there is | kHz of
drift at 6 MHz, the 2-meter signal will drifi by 2
factor of 24, or 14 kHz.) VXOs can be very stable,
and are preferred by many operators.

(Other applications for VXOs are seen in ham-
shatk signal senerators, and tupable weak-signal
sources. VXQs are also useful as heterodyne
frequency meters, and for frequency control of
solid-state hi-band QRP rigs.

How Much Frequency Shift?

A typical circuit for a solid-state VXO is given
in Fig. L. It can be seen that two elements (other

HUFFER BT, W,

o¥
£
/j NOTE: USE HEAT SINK OGN 03

o uz
g 5 I c’ ey
B
270

than the crystal) are used to conirol the operating
frequency. Coil L1 and capacitor CI are used to
“rubber” the crystal across the funing range. The
amount of swing is dependent to a greater extent
upon the characteristics of the crystal, and by the
amount of unwanted stray capacitance in the
oscillator circuit. The latter condition regulates the
maximum upper frequency to which the VXO can
be tuned. The value of minimum capacitance
¢xhibited by variable capacitor €1 should be the
first consideration. How tmuch capacitance exists
when the plates are unmeshed will be dependent
upon how the capacitor is built. Units with metal
end and bottom frameworks should be avoided.
Considerable unwanted capacitance will exist he-
tween the stator-plate sections and the frame in
this type of component. Capacitors with ceramic

EXCEMT 4% INCICATED, DECIMAL VALUES OF

CAPACVANGT ARE W WICROFARADS L gf 1)
OVHERS AHE IN PICCFARADS [ F off upk I}
RESISTANGEN ARE IN DHMS

ke loga.

rts

{—«_Log,zum

louvPut
{411 T
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Fig. 1 — Schematic diagram of the 6.1 MHz vXO.
Fixed-value capacitors are disk ceramic unless
noted differently. Polarized capacitors are electro-
lytic. Resistors are 0.5-watt compaosition types.
Voltage readings inside the circles are rms, mea-
sured with a Heath VTVM and rf probe, with J3
terminated by a 56-ohm resistor, and with C1 set
for minimum capzcitance. Numbered components
tot appearing in the parts list are so designated for
pe-board layout purposes (Fig. 3].

C1 - Dualsection air wariable. Hammarlund
MCD-100-8 shown in photo. {See text.)

CR1 — Highspeed silicon switching diode.

H, J2 — E. F. Johnson nylon binding post.

J3 -~ 80-239 style coax connector.

J4 - Three-circuit phone-jack {collar connection
not used}.

L1 ~ Variable inductor, 38-85 yH, slug tuned, (4.
W. Miller Co. 43A685CBI or equivalent, J, W.
Miller Co., P.O. Box 5825, Compton, CA
80224, Catalag No. 72.}

12 « Torodal inductor, 2.5 UH. 22 turns No, 22
snam., wire to occuny entire circumfarence ot
Amidon T-50-2 core {Amidon Assoe., 12033
Ctsego St., N. Hollywood, CA 816071,

L3 — 6 turns small-diameter insulated hookup wire
aver 1/3 of L2,

12
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L4, L5 ~ 1.3-uH inductor. 21 turns No. 26 enam.
wire 1@ occupy total circumference ot Amidon
T-37-10 toroid core.

L6 — Slug-tuned inductor, nominal inductance of
1.2 MH. . W Miller 20A156RBI suitable}.

1 - Vhf JFET {Motorola MPF102 or HEPBOR).

Q2 — Motorola 2N4123, or any npn with heta of
100 or greater, fp of 100 MHz or higher.

3 — RCA 2N2102 or eguivalent. Substitute type
should have 2-watt minimum rating, minimum
fp of 120 MHz, and minimum beta of 50 at 1
kHz, Use crown-type heat sink. Do not operate
without loed connected at J3.

RFC1, RFC5 — Vh{ parasitic choke made from
two Amidon miniature ferrite beads on 1/2-
inch length of No. 22 bus wire.

RFC2 -~ 1.-mH ¢f chcoke {James Millen Co.
34300-1000. James Millen Co., 150 Exchange
St., Malden, MA).

RFC3-RFCH, incl. ~ 25-4H miniature rf choke
{James Millen J300-25).

81 - Low-capacitance double-pole four-position
ratary switch. See text. (IRC epoxy two-section
rotary water No. T315 recommended}.

T1 — Sea text.

¥1-Y4, incl. ~ 6.1-MHz-range crystal, selected to
provide desired coverage at 1468 MHz. (Inter-
national Crystal Co. type GP-R5 in F-805
{HC-6/U}) hoider, See text.}.
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The tuning capacitor and the oscillator com-
ponents are assembled on a Plexiglas platform to
reduce stray capacitance in that part of the
ciecuit. A phenolic terminal strig is located on
the Plexiglas sheet on the far side of the tuning
capacitor. The oscillator circuit is wired on that
strip. The four crystals are mounted on the
selector switch (far center) by soldering their pins
directly to the switch tabs. The broad-band solid-
state B-MHz amplifier is mounted by means of
four standoff posts {rear wall of the VXO
cabinet). L brackets are used as a means to attach
the top cover. Mo. 6 sheet-metal screws are used
to secure the cover to the brackets.

or steufite ends are preferred in YXO circuits.
Furthermore, it is best to mount the capacitor so
that its stator sections are spaced well away from
the chassis and cabinet walls (at least an inch or
more} to minimize capacitance effects.

Reactance c¢oil L1 should be mounted well
above the chassis, and with its end bushing secured
to a nonmetallic support bracket such as phenolic
or plastic, If this i¢ no} done, unwanted capaci-
tance will exist between the slug assembly and any
metal support bracket that might be employed.
Since a medium-@ inductor is required for good
VX0 performance, the builder may prefer to use a
toroidal coil. However, the slug is handy for setting
the inductance to the precise value needed for the
desired circnit operation. The §. W. Miller coil {L1)
used in the circuit of Fig. | has an unloaded ¢ of
150 at 6 MHz. During the development of this
vircuit it was learned that coiis whose unloaded ¢Js
were less than 100 provided miserable, inefficient
performance. 1t's better to pay a little moere money
for a high-¢ inductor and be assured of good
results.

Before continuing, it should be said that the
lower the crystal frequency (fundamental-type
crystals) the Jess swing can be had. A 160-meter
orystal tried in the cirenit of Fig. 1 {no parts values
changed) could he shifted 600 Hz. A 3500-kHz
crystal was pulled 3.5 kHz, A 12-kHz swing was
obtained with 2 6222-kHz crystal, and a 23-kHz
change was noted when using an 11-MHz crystal.
In an earlier QST articlel Shall stated that an “A”
cut crystal has a maximum theorctical shift capa-
bility of the crystal frequency divided by 5S¢4
{using optimum component values). This writer
concurs with that claim. it is possible, howevet, to
make the YXO operate over a much greater
frequency range, but the crystal is no longer giving
solid control. The circuit performs more like a
straight VFQ, thereby deteating the purpose of the
VX0 -~ stable frequency control. The crystal
“swings” mentioned earlier in this paragraph wouid
have been greater had the value of L1 been tailored
to the frequency of operation.

1 Bhall, “VX0O — A Variable Crystal Oscilla-
tor,” OS7T, Jan. 1958, p. 11. Also, “VXO-IL,” 05T,
July 1959,
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Concerning VXO Crystals

The author has tried a number of crystal types
in VXO circuits. Surplus FT-243 style crystals are
the poorest of performets in a VX(. The holder
capacitance is very high, thus limiting the frequen-
cy shiff. As other VXO designers have noted,
plated crystals in HC-6/U holders seem to work
best. Qvertone crystals which are operated at their
fundamental frequencies will often provide remark-
able swings in frequency when compared to funda-
mental-type crystals.

Some designers have clected to use several
crystals in an effort to provide a large amount of
frequency coverage in a particular part of the
spectrum. This is done with the circuit of Fig, 1.
However, a few important tules should he ob-
served. The switch used for changing crystals
should be of the low-capacitance variety,2 and
should be isolated from the chassis as is suggested
for coil L1. Though some builders have used
crystal sockets on the selector switch, the wrifer
finds that any socket he has tried will introduce
additional unwanfed capacitance. It's better to
solder the crystal pins directly to the tugs on the
switch, If possible, eliminate the switch altogether.
Mount a crystal socket on plastic as was done by
Tilton? and change crystals at the front panel of
the VXO.

The Circuit of Fig. 1

Tuhes, in this writer’s opinion, are strange und
troublesome objects when used in small-signal
applications, Therefore, solid-state components
were selected for the VXO of Fig 1. Tubes
generate preat arnounts of heat one natural
enemy of frequency-control circuits. Furthermore,
they’re bulky and require more than one operating

2 Noble, *Building a Simple Crystal VFO,”
QS'E, Nov. 1966, p. 18.

“A VX0 for 50 Through 450 MHz,” The
Radio Amateur’s V.H.F, Manual all editions.
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voltage. Frequency stability problems are com-
pounded by the possible variation in [filament
voltage. Unless de voltage is used for supplying the
filaments, the VXO output energy may be modu-
lated by 60-Hz hum. Nobody needs or wants that
kind of trouble!

Oscillator Q1 is a junction FET. 1t employs two
ferrite beads at the gate terminal to prevent vhf
parasitic oscillations. The crystal frequency for this
circuit is roughly 6.1 MHz, This. multiplied 24
times, provides a signal in the 146-MHz part of the
2:meter band, This particular VXO was designed to
aperate in combination with 4 surplus G.E. Pro-
gress Line transmitter, It can serve as a frequency-
control element for other tube-type transmitters
that require &-MHz crystals, The circuit can be
used for controlling the frequency of solid-state
transmitters that use 6-MHz crystals, but the gf
output voltage from the VXO will have to be
reduced to a value suitable for the oscillator in the
transmitter. One might put a drive control in the
emitter return of Q2 (5000 ohms} if the circuit is
ta be used with more than one transmitter, each of
which may require a different amount of driving
voltage,

CR1 is used as a gate clamp to reduce harmonic
output from QI and to Hmit the FET"s junction
capacitance during positive excarsions of the ff
sine-wave. The diode clips positive peaks above
approximately 0.6 volt. This action lmits the
transconductance of QI during positive half cycles,
thereby preventing large changes in junction capa-
citance which would otherwise occur. installation
of CR1 provided an additional 1.5 kHz at the
upper end of the VXO tuning range at 6,1 MHz (or
an additional 36 kHz at 146 MHz).

Other designers of VXOs have stated that the
design rules followed for VFQ) construction should
be applied when building a VXO. This implies that
the mechanical stability of C1 should be superb,
and that it should roiate smoothly. Also, the cail
used for L.t should be wound on a mechanically
stable form, and the coil turns must be secure on
the coil form.

Sl observing VFO design criteria, one should
use the lightest possible coupling between the VXO
and the suvceeding stages. In Fig, 1, capacitor C4 is
a 5-pF silver mica type. This small value of
capacitance is ample for supplying sufficient rf
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voliage to the base of Class A amplifier Q2. Early
during the desigh period it was noted that the
output from QI fell off rapidly as the tuning
capacitor, Cl, was brought toward a fully meshed
state. With the plates of Cl open an tms voltage of
B was obtained at the junetion of RFC2 and C4.
With the plates of Cl ciosed the rms voltage
dropped tao 1.25. A direct connection existed
where C2 is now shown, The problem was resolved
by opening that leg of the circuit and inserting C2.
The upper section of C1 (Fig. 1) was acting as a
capacttive shunt across the output of the oscillator,
thus bypassing some of the 6-MHz energy fo
giound. Insertion of C2 diminished the effect
without impairing cirewit performance. The f
output with the circuit shawn is about 8 volts rins
across the entire tuning range.

The remainder of the circuit shown in Fig. 1 is
pretty conventional. Generally, the Jesign follows
that of some of the QRP rigs deseribed earlier.®
The objective here is to provide buffering and
amplification, but with good stability. Most small
vacuum-tube crystal oscillators require between 15
and 40 grid No. [ volts from a VFO or VXO to
make them drive the succeeding stages in the
transmitter, Q2 and Q3 provide ample power to do
the job. Vhf parasitic suppression is atforded by
R7 and RFCA. The stages are rf-decoupled by
means of R3, RY, RFC3, RFC4, and the associated
bypass capacitors, Low-frequency instability is
discouraped by the employment of CR, 9, und
Cid,

Harmonic output from the last stage of the
VX0, Q3, is suppressed by FL1, a half-wave 6-MHz
low-pass filter. FL1 is designed for a ¢ of 1, 50
ohms in and out. The collector load impedance of
Q3 is on the order of &0 chms. The slight
mismatch is not of consequence. Power output,
after the filter, is approximately 0.5 watt. The pure
sine wave of Fig. 2 was obtained across 2 50-ohm
termination at the output of F1.1.

Matching to the Load

The VXO was designed to operate outboard
from the transmutter, mainly to keep the operating
temperature of the VXO low and constant, A
connecting cable made of RG-58/U is used be-
tween the VXO output and the transmitter input.
The cable can be any convenient length since it
sees 50 ohms at each end. A step-up transformer
{inset of Fig. 1} is used to match the 30-ohm line
to 10,000 chms. The latter impedance is high
enough to provide ample rf voltage at the tube grid

approximately 35 volts rms. The transformer
was designed for a @ of 5 so that the response
would be broad enough to eliminate any need for
readjustment over the VX0 tuning range.

4 DeMaw, “The QRP 80-40 CW Transmitter,’

OST, June 1969, p, 11, Also, see recent editions of
The ARRL Radio Amateur’s Handbook,

Fig. 2 — Output waveform taken across 56-ohm
termination at J3 of Fig. 1. The pure sine wave
output was observed on a Tektronix Model 453
scope.
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Fig. 3 — Scale drawing of the pc-board pattern for the buffer and amplifier stages of the VXO.

[f this VXO . is to be uxed for exciting a
bipolar-transistor oscillator stage it is sugpested
that the output of FLI be terminaied with a
Sh-ghm F-watt carbon resistor, and (as mentioned
vatlier) a drive control be installed in the emitter of
Q2. Alternatively, the coupling capacitor between
Q1 and Q2 (C4) can be chanped to a 1- o 5-pF
variable and used to set the drive level required.
Since most small-signal bipolar stuges have d buse
impedance of a few hundred ohms or less, output
from terminated FLI1 c¢an be iuken through a
small-valye coupling capacitor. No more than 3
volts 1ms should be needed from base to ground
when exciting a transistorized oscillator stage
(crystal removed, of course).

A word of caution: Make cerfain that the
feedback components of the transmitter oscillator
stage have been disabled when using & VFO or
VX0, This will prevent self-oscillation of the stage
when T1 is connected to the grid ot base. Triade
oscillators may breal into selt-oscillation despite
these measures, 1t is suggested that a fow value of
resistance he bridged from grid to ground in
triode-tube stages. as was done with the tunable
receiver crvstal oscillator m an carlier QST article.5
Use no lJess resistance than is required to assure
stability, Transistorized oscillator stages may not
need madification for use with VXOs bevause the
circpit impedances are relatively low in value.
However, one should check for proper stability
before deciding that the feedback companents can
be Jeft in the citeuit,

Construction Information

The text photos show that a relafively large
aluminuin enclosure coutains the VXO. This is 2
case of tail wagging the dog, so to speak, because
the Jarge National Radio vernier dial needed a
specific amount of panel space. Though the dial is
somewhat of a relic, it does provide good numeri-
cal readout without noticeable hacklash., A J. W,
Milter type MD dial mechanism would be suitable

O DeMaw and Wilson,
Tunable M Receiver,” Q5T, April 1972,
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A High-i’erformance'

for this project, or the builder may wish to
economize by using the vernier assembly from a
war surplus TU-6 tuning unit (part of the BC-375E
or BC-191 transmitter).6 An old HRO dial and gear
hox would be superb for the VXQ main-tuning
assetnbly.

Heavy-gauge aluminum sheeting, 1/16 inch
thick, was used to form the homemade
6-1/2,% 6-1/2 % 6-1/2-inch VX0 box, The oscilla-
tor components are assembled on a 3-inch-wide
sheet ot 1/d-inch-thick Plexiglas. This technique
minimizes the effects of unwanted stray capaci-
tance between the parts and the enclosure walls.
Since the Plexiglas is snchoted to the front and
back walls of the box it enhances the rigidity of
the assernbly. The crystal switch is mounted on a
sheet of phenolic for the reasons outlined sbove,
Almost any kind of rigid insulating material can be
usedd in place of the Plexiglas and phenolic used by
the writer.

The bufferfamplifier section of Fig, 1 is as-
sembled an a small pe board. The puttern and parts
layout are given in Fig. 3. The builder need not use
a pc board for that part of the circuit. Point-to-
puint wiring (using terminal sirips) can ulso be
used,

Variahle capacitaors smaller than the one shown
here can be used if the constructor so desites. A
James Millen 26100-RM was tried in an earlier
circuit und was found to be quite satisfactory.
Alternatively, a pair of single-section 100-pF capa-
citors can be ganged for use at C1, or & 50- and a
100-pF pair can be ganged. If the latter approach ix
used, eliminate C'2 and connect the stator of the
50-pb variable directly to the drain of Q1i, and to
the crystal.

Some Final Comments

Some builders, in the intersst of experimenta-
tion, may wish to try a dual-gate MOSFET at Ol
An RUA 40673, with a bias of +3 volts on gute 2,
shauld be » good performer with is high transcon-

(Continmied on page 39)

G Fair Radio Sales, Lima, Ohio 45302,
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A Frequency Calibrator for Uhf Using

an Avalanche Transistor”

BY JAMES R. ANDREWS,** WAQNHD

MATEURS HAVE long heen accustomed fo
using 100-kHz crystal oscillators as 4 source of
frequency markers for the calibration of their hf
receivers. This frequency calibration of vhf and
espectally uhf narrow-band receivers has not been
us easy. This is because the vhi spectral intensity of
the output from ordinary 100-kHz crystal calibra-
tors has rolled off into the noise level, This article
describes a simple frequency calibrator that pro-
vides usable [0-kHz markers to heyond the
1296-MHz band, The valibrator uses a transistor
operating in the avalanche mode to generate a
14-volt, 420-picosecond {10712 second] wide im-
ptlse into a4 SO-ohm termination,

Avalanche Transistors

Avalanche multiplication in reverse-biased pn
junctions is a result of impact ianization produced
by mobile charge varries, If the electric field i the
depletion region of the pn junction is large enough,
an glectron moving thuough the crystal lattice pains
sufficient envrgy to release an additional electron
and hole when it collides with an atom in the
lattice. The two free electrons may then cause
additional ionizations and an ever-growing cascade,
or an avalanche of ionization occurs.

In transistors the avalanche breakdownl may
be controlled through ihe injection of carriers by
the base current, Fig. i. Normal transistor opera-
tion lies in the region of collector-emitter voltages
between 0 and BViogn and forward base currenis.
BVoro is the hreakdowsn voltage from the col-
lector to the ermitter with the base open circuited.
If @ reverse base current is applied, then the
collector-emitter voltage may he increased sbove
BVoro before an avalanche breakdown is reached.
The upper voltage limit BVpgo is reached when
Iy = [o. BVogo Is the breakdown voltage from the
collector to the base with the cmntter open
circuited. Fhe avalanche region of the transistor
lies between BVego and BVeggo. An important
item to notice in Fig. 1 is the negative slope of the
coustant [y, curves in the avalanche repion. The
negative siope mesns that the small-signal re-
sistance, 1, = AV/AL s negative. A ncgative re-
sistance implies unstable operation. Thus the ava-
lanche transistor is uwseful as an oscillator or

¥ Contribution of the National Bureau of 5Stan-
clards.
** National Bureau of SBiandards, Electromag-
netics Division, Pulse and Time Domain Section,
Bouider, CO 20302,

1 GE Transistor Manual, Tth Edition, 1964, pp,
516-520,
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switching clement. The swiching speeds that can
be obtained are quite fast because of the multipiy-
ing effect of the avalanche breskdown. Transition
times of 506 picoseconds have been obtained.

A typical avalanche transistor switching circuit
is shown in Fig, 2. The large snpply voltage. Veo,
and dc load resistor Rge of Fig. 2 place the
transistor at the stable ovperating point A, Fig. 1.
The positive frigger pulse injects an additional
guantity of base current causing the collectar
current fo move along the ac load line, Ky, to
operating point B, Point B is in the negative
resistance region and is an unstable point. Thus the
aperating point rapidly switches along the ac load
line to the next stable location, point C.

Many transistors are capable of avalanche oper-
ation although very few are actually specified as
avalanche transistors. If the specification sheet for
4 given transistor suys that BV oo Is greater than
BVomo. it is a good bet that the transistor wiil
avalanche, although the switching characteristic
may not he fast, The author has found very few
pnp transistors that will avalanche, As an example,
the author has obtained peak collector currents of
4 amperes using 4 200-mW upn traasistor, type
IN3904,

Linpulse-Frequency Spectrum

A study of various wave forms rteveals thatf
extremely fast transition times are required to
generate afrang high-order harmonics. For the same
transition times, a4 pulse of short duration will
generate a more unitorm spectrum than a pulse of
longer duration as shown in Fig, 3 by the differ-
ence between the triangular and trapezoidal pulses.

1,201 e

Ihﬂlfl

Fig. 1 - Transistor V-1 characteristic curves In-
cluding the avalanche region.
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Fig. 2 ~ Typical avalanche-transistor switching

circuit,

The [TT Handbook? shows the [requency spec-
trum for various time-domain wave forms. An
impulse simitar to the cosinesquared wave form is
realizabte. The spectrum of the cosine-squaned
wave form is 6 JdB down fortg *f=0.5und when
tq*f= 1.0 the spectral intensily has dropped to
zero. The impulse duration tg is measured at the
S0-percent amplitude devel. Thus, for a fredquency
maeker spectrum that is less than 6 dB down at |
GHz, a cosinesquared impulse duration of less
than 300 picoseconds is wequired.

Impulse Generator

An impulse generator that will produce « usable
frequency spectrum to beyond 1 GHz is shown in
Fig. 4. The cjrcutt is an avalanche transistor
adaption of the ulassical mereury switch — chareed
transmission-line pulse generator.® Charge line,
BL1, is charged through R4 to BVegg of QL.
When a positive trigger pulse is coupled through Cl
and R1 into the base of Ql, avalanche hreakdown
is initiated. Q1 rapidly switches to . its lower
breakdown voltage BVego and allows the charge
Iine, DI.1, to discharge info R3 and the external 50-
ohm load. A sguare pulse is generated with
transition times of the order of 00 picosevonds.
The pulse Jduration is fixed af fwice the clecirical
transit time of the charge line, D1, An fmpulse
can he formed by shortening the charge line until
the desited impulse width is obtained. As voon ay
the charge ling is discharged Q1 reverts to a low
current state, The output delay line, DLZ, is
included so that reflections from the external load
do not arrive back zt Q1 antil it has switched off,
B3 is included to provide a 50-ohm reverse
terniination for reflections.

This impulse generator is designed to be driven
directly by TTL ICs. Ul is included to demonstrate
this fact. [t can be driven at repetition rates up to
1.5 MHz. A 10-MHz crysial oscillator and a ¢hain
of N8280A BCD decadecounter iptegrated circuits

2 Reference Data for Radio Engineers. 5th
Efg:,rirm, ITT Corp., New York, 1968, pp. 42-5,

53, Millman and H, Taub, Pulse, IYgital, und

Switching Waveforms, McGraw-Hill, Ine., New
Y ork, 1965, pp, 101-104, 510-512.

Impulse generator circuit-board layout.
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Fig. 3 ~ Spectral intensity of cosinesguared,
triangular, and trapezoidal pulses,

were used to pravide Jrive square waves of 1.0
MHz, 100 ktlz, 10 kHz and 1 kblz.

Fig. § shows the impulse outpat measured with
a 50-ohm sampling cscillosecope with a 10 to
90-percent transition time of approximately 28
picosgeonds. The impulse has i peak amplitude of
14 volts und an impulse doration of 420 pico-
seconds, Fig, 6 shows the impulse spectrum as
measuted on # spevtrum analyzer over the frequen-
vy range of 500 k2 fo 1250 Mz, The spevirom s
approsimately [0 dB down at 1250 Milz. Usable
[O-kH7 markers were measured up to 1250 MHz,
The intensily of the N-kHz matkers was appraxi-
mately 80 microvoelts at 151 MHz, 64 microvoits at
450 MHz, und 30 micrevolis at 1250 MHz,

Construction

The photograph of the assembled impulse
penieeator shows the important defails of com-
ponent lavout. The vircuit is assembied on 1/16-
inch, (10, copper-clad cirewmt Board. The 30-0hm
miceostrip transmssion lines, DL1 and DL2, von-
sist of I/8-inch-wide strips of copper over the
pround plane, Good uht circuit-construction tech-
niques ure requiced For all component layout. A
portion of the ciretit board i hotlowed oud to
allow the epoxy-package transistor to lie directy
on the S0-ohm lines. The impulse output is




Fig. 4 — Avalanche-transistor impulse generator.

1 — 47 pF, dipped mica.

G2 - 1800 pF, 500 V feedthrough,

L1 ~ 0.4-inch B0-ohm microstrip transmissian
line: see text.

DE2 ~ 1.7-inch BO-ohm microstrip transmission
line; see text,

J1 - Modified UG-1094/U BNC bulkhead recep-
tacle; see text.,

Q1 — 2N3904. Selected transistor; see text,

11, 82 ~ 100 ohms, 1/8 W.

R3 — Tweo 100-ochm, 1/8-W rasistors in parallel.

A4 — 100,000 ohms, 1/2 W,

RFC1 — Ferrite bead on R4 lead,

UT ~ TTL inverter, 7404; see texi.

Fig. 5 — Impulse time-domain wave form.

i

Fig. 6 — Impulse frequency-domain spectrum.
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through 4 modifted BNC bulkheud receptacle, The
Teflon insulation of the receptacle is cut back flush
with the shell. A 1/4-inch diameter disk of copper
is removed from the ground plane and a .086-inch
hole is drilled through the hoard to pass the
receptacle center pin for connection to DL2. The
receptacle shell is soldered to the ground plane.

The uavalanche transistor is a 2M3904, An
American-made N3904 should be used as the
author has found that some imported, off-brand
IN3904x do not avalanche. To obtain the lasgest
possible impulse amplitude, the transistor used for
Q1 should be sclected for the largest BVogpr as
measured in the cireuit of Fig, 2. The author has
measdred BVpegg for 100 IN3904s from one
domestic manufacturer and found the voltage for
individual units to fall in the range of 105 to 170
volts. The transisior used in this example had a
BVogn of 158 volts,

A final note of caution: 1t is possible to destroy
the front end of a receiver if the large voltage
wnpulse from this generator is epplied directly to
the wf-amplifier fransistor or mixer diodes. The
receiver will be protected if a2 tuned circuit is
placed between the antenna inpuf and the first
semiconductor. The selectivity ot a single tuned
circuit is sufficlent to eliminate the unwanted
out-of-band energy,

e Strays "

A week before the New Year, WaMHD’s 2-
meter transceiver was stolen from his auto. It
showed up on the JPU repeater on New Vear’s
eve, with an XYL op, and no call. WAeWXP held
her on the air with sweet talk; W&DPD got u
bearing on the signal, in the Sanger area; W6QPE
drove tn Sanger, got invited to her party, drove
up to the haouse, alerted the officers, und re-
covered the transceiver. The XYL's boyfriend had
bhought it from another person for $20. The
person whao stole the rig thought # was a B
radio. — WGJPU, SCM, San Joaguin Valiey.

Last August WANAP, in Reidsville, NC, had a
¥B QS0 with WBSBED in Houston, Texas, on
dhmeter ¢w. They had no tronble saying good-
nite to each other!

QST for



The W7ZOl solid-state amplifier is housed in a
gray-hammertone Minibox, A large heat sink is
used to keep the transistor at a safe operating
temperature {top center).

Increased Power

for the
Solid-State Transmitter

WES HAYWARD.* W7ZOH

ALTHOUGH OUR present affluence has made
the totally homemade station a rarity, the
past few years have shown some increase in
building among the amateuar fraternity. This acti-
vity has been concentrated in areas which com-
plement rather than replace the commercially
built station. [n this vein, the solid-state QRP
station, often suitable for portable as well as
home use, is a popular pursuit among today's
experimentally minded amateurs. While the prag-
matic objectives of portability and emergency
utility are the wsual motivations for QRP work,
those who have gone this roufe will readily attest
tu the thrill of being able to say, “the rig here is
all solid state,”

A review of the literature shows a prolifera-
tion of information on solid-state transmitters in
the vne- or two-watt output category. In a recent
paper, DeMaw reviewed the design of such rigs
with emphasis on the problems of keeping the
rigs “clean.”l Some workers have built transmit-
ters which deliver higher powers, the most signift-
cunt recent exampie being the unit described by
VU2IN,2 In spite of this work, there still exists a
mystique or fear associsted with the use of
high-power tf transistors. The purpose of this
paper is to present u generalized approach to the
design and taming of higher powered transistor rf
amplifiers with the constraint of limited {est
equipment available to the builder. While the
author's experience is limited to the Clasy C
amplifier for cw applications, the techniques
should be upplicable to the more difficult linear
ssb amplifier.

Test Equipment

Before attacking the design problem, some
mention should be made of the test equipment
required. Construction would be quite trivial if
one had a laige collection of sophisticated fest
gear available, This dream collection would in-

U700 5. W. Danielle Ave,, Beaverton, OR
87005.

1 DeMaw, “How to Tame a Solid-State Trans-
mitter,” O5ST, Nov,, 1871,

2 Jayaraman, ‘“The Transistor Giant,” ST,
Oct,, 1969.

May 1972

clude a 500-MHz oscilloscope and a well cali-
brated spectrum analyzer. Fortunately, the job
can be accomplished without this high-class lab
equipment, Test gear which this writer does con-
sider ahsolutely essential includes a suitable 50-
ohm load, a regulated power supply with current
limiting, means for measuring rf voltages, and
simple impedance bridge, The 50-obm foad con-
sists of thirty 1500-0hm 2-watt resistors in paral-
lel, The power supply used is variable from 2 to
28 volts and is current-limited at 2 amperes. Rf
voltages are measured either with a Heath VIVM
and 1f probe, or with a Tektronix Type 647
osscilloscope with a X10 probe. A simple bridge
suitable for the project is shown in Fig. 1. The
two 27-ohm resistors on the input insure that the
impedance seen by the drive signal is alwuys
between 45 and 34 ohms for 4l output termina-
tions, Hence, the bridge sbways presents a proper
load to the QRP exciter which is the typical
driving source used. A more versatile bridge is
realized if the two 470-ohm resistors are replaced
by a 1060-ghm linear pot. The bridge may then
be calibrated with external resistoes for resistive
loads of 5 to 1000 ohms.

470 1000

.01
;-1,

20k
SENSITIVITY

EXCEST A5 INOICATED, DECIMAL
VALUES OF CAPACITANCE ARE

IH MICROFARADS { pF 1| CTHERS
ARE IN PICOFARADS | pF OR upFl;
RESISTANCES ARE IN OHMS,
(X LLT]

Fig. 1 — Circuit of the simple 50-chm hridge.
Resistors are 1-watt, G-percent composition. Capa-
citance is in MF. CR1 is a germanium point-
conhtact or silicon hot-carrier diode. Resistance is
in ohms; k = 1000.
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Amplifier Design

Before constdering the design of a power
amplifier, the builder should take special precau-
tions to insure that the exciter to be used s quate
ean, The DeMaw paper should be reviewed
varefully and be applied to the “barefoot ma-
chime,” with special attention given to output
frequencies other than the desired ome. Har-
manics are easily suppressed with a suitable half-
wave filter.® The exciter should also contain
minimal energy below its output frequency.
These subharmonics arse all too often from
poorly designed frequency multiplier stages in the
exeiter. In the author’s exciter, frequency multi-
plication g done with low pinch-off TFETs which
are followed by tuned JFET buffers. The drain
tuned circuits use fairly low 2" ratios fo
maintain high loaded ¢ The builder should be
careful with bipolar frequency wultipliers of the
type used by {eMaw i that fundamental-
frequency suppression is sometimes lacking. This
writer has found that a parallel tuned trap at the
tundamental frequency is sometimes nevessary
with such multipliers. The trap is inserted in
series with the multiplier™s output link.

Once the test gear is assembled and the ex-
viter is suitably clean, the design of the amplifier
can hegin, There are a number of problems which
must be considered in this design, The output
device must be sclected and then impedances

3 A halt wave filter consists of two cascaded
svmetrical pi networks, each with a @ of unity,
The components for a symetrical pi network with
(=1 are related to the terminating resistance R
by Xf, = Xg = K. The term “halfwave filter” rises
from & transmission-line analogy in that, at iis
eutoff frequency, it behaves fike a half wave-
length of transmission line, That is, the resistance
seen at one end of the network equals the
termination at the other end, irrespective of the
design veststance (i.e., characteristic impedance.}

4 Hayward, *“Transmitting with FETs," Tech-
nical Correspondence, Q8T, Apxl, 1970,
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inside view of the solid-state ampli-
tier showing the toroidal compo-
nents, air vanables, and compression
trimmers.

matched in order to realize the desired output
power with a reasonable level of power gain.
Along with this, the designer must suppress para-
sitic oscillations at vhf and at frequencies near
and below the operating frequency of the ampli-
fier, Failure to meet these objectives not only
vields fess than optimum performance, but can
often destroy the output transistor!

The choice of an output transistor is usually a
matter of uvailability rather than actual design
criteria when building an amateur rig. [n generai,
however, the ouatput device would have a col-
lector cissipation roughly equivalent to the de-
sired pawer output, a collector breakdown volt-
age of 2-1/2 ot 3 times the suppiy voltage and an
Froof 10 ar more times the desired operating
frequency. kot example, the 2N3632 which is
available tor a fow bucks on the surplus market®
shonld provide 1§ to 20 watts of output {with a
28-volt supply) on any amateur band up through
b meters.

As a design example, a 14-MHz amplifier (Fig.
2y built by the author will be discussed. This
amplifier used a junk-box transistor similar to the
IN3950. The input and output impedances were
not specified: this however, is often typical even
of so called “well-specitied™ devices. This lack of
detailed specification is a2 result of the extreme
difficulty in performing the measurcments on the
part of the manufacturer.® Most modern 1f power
transistors are designed for vhi application and
the manufacturer does specify input and output
impedances for the Jdesign frequency. Rarely are
these measurements extended down into the hf
tegion. As will be shown, this lack of specifica-
tion is rarely a problem. The transistor is opera-
ted in the common-ewmitter ¢onfiguration in the
vircuit of Frg. 1.

8 Fnly Paks, F.
MA 01940,

6 Hejhall, “Systemizing RF Power Amplifier
Design,” Mfotorola Applications Note AN-282,
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EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE

IN MICROFARADS { uF) | OTHERS
ARE IN PICOFARADS {pF OR yuF};
RESISTANCES ARE IN QHMS;

4 51000,

INPUT |

Fig. 2 — Schematic diagram of the 25-watt
amplifier. Resistance is in ohms; k = 1000. Polar-
ized capacitors are electrolytic. CR1 is a small-
signal germanium or silicon diode, L1 = 0,17 HH
and L2 = 0.68 UH (see text}, R = 165 nhms, 2
watts (see text). RFCT and RFC2 are discussed in
the text.

The initial step in the design is to arrive at
suitable transisior input and output impedances.
These are then matched to 50 ohms at the
amplifier terminals. One can usually assume that
the common-emitter base impedance is quite low
and is capacitive, Although the base resistance
Inay increase at lower frequencies, e.g., at 14
MHz with a vhf transistor, this increase js general-
Iy a result of higher power gain. Hence, if we
aysume a fairly low input resistance for our
design and then use a resistor of similar value in
the external circuit, # reasonable statfing point
will be realized. The data for the 2ZN3950 shows
an input of only 5 ohms at 50 MHz. For the
author’s 14-MHz amplifier, a 3-ohm input was
assurned and the networks were designed ac-
cordingly. The input capacitance was neglected in
the design. The output load resistance (the re-
sistance that should be presénted to the collector)
is usually approximated by Ry =~ Vee2/2Py,. In
the case of the author’s ampiifier, an output of
24 watts was desited (within the capabilities of
the transistory with a supply voltage of 24 volts,
hence Ry, = 12 ohwms.

There are a number of networks which can be
used to maich the transistor impedances to 50
ohms.” Of the networks in common use, the
author prefers the simple T network shown in
Fig. 3A. Although this network is restricted to
load resistances below 50 ohms, it has several
advantages. The component values typically en-
countered are usually quite practical, which is not
true with the pi network. With mica compression
trimmers wsed in the network, resistances of 1/2
to 2 times the design center can usually be
accommodated. Shown in Fig. 3B are reactance
values for a T network with & @ of 5, Load
resistances from 2 to 35 ohms may be accom-

7 Davis, “Matching Network Designs  with

Computer Solutions,” Motorola Applications
Note AN-267.
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modated. Network (s much greater than 5
should be avoided, both for reasons of stability
and component limitations (e.g.. voltage break-
down across capacitors and saturation of toroid
cores). -

The design of the base circuit is completed
with an 5 choke to provide a do return path and
with suitable swamping resistance. Due to the low
values of swamping resistance typically used, the
base tf choke is not especially critical in a hf
amplifier. In the amplifier of Fig. 2, a small
toroid core is used for the base choke. A re-
actance of about 25 ohms is used and the core is
similar to an Amidon T-§0-2.%8 The inductor for
the base network is’ wound on a core similar to
an Amidon T-50-6. The base swamping resistor is
raughly equal to the assumed base input resis-
tance, In the amplifier of Fig. 2, a 3.3-ohm,
one-watf resistor was initially used.

The collector circuit contains a T network to
match the 12-ohm output resistance to a 50-ohm
load. Also required is an rf choke to supply dc to
the collector. Some external collector capacitance
is also needed, The external capacitor is picked to
have a reactance approximately two times the
load resistance (470 pF is 24 ohms af 14 MHz)
and w#ids the vhf stability of the amplifier. The
reactance is high enough, howevér, that it is
easily absorbed in the output network with no
special design precautions taken. Care should be
exercised in selecting the collector tf choke. The
inductance should be low enough that the choke
resanates with circuit capacitances in the hf spec-
trum, yet large enough that this tesonance is well
below the design frequency of the amplifier. In
the 20-meler amplificr, the rf choke was abouf
10 MM, thus resonating with other circuit capuaci-
tances af sbout 2 MHz. At this frequency the
two 0.1-MF bypass capacitors are still effective.
The choke was wound with No. 24 enameled
wire on an Amidon T-68-2 core, 'The inductor for
the output T network was wound with No. 20
enameled wire on a core similar to an Amidon
T-68-6, The relatively [ow value of collector
choke, plus the electrolytic bypass capacitor, sta-
bilizes the amplifier at low frequencies. The fact
that lowfrequency resonances are present in the

8 Amidon Associates, 12038 Otsego 8t., North
Hollywoad, CA 91607,

2]
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Fig. 3 ~ Details of the T-network design (see
text).

amplifier output is the reason for our earlier
insistance that the cxciter contain minimal sub-
harmonic content.

Construction Details

Construction of the amplifier is not especially
ctitical, although the input and output halves
should be well isolated and leads should be {uirly
short. It is important that the emitter be ground-
ed with a short, large-diameter wire iNo. 16)
sinee any inductance here can Cause serious sta-
biity probiems. Some workers have used low-
value resistance in the emitter for thermal stabili-
ration. 'The author, howevet, has encountered
stability problems whenever he has tried any
vimitter degeneration, occasionally even in one-
watt stapges.

Adjustment

Tuning the amplifier s straightforward. al-
though it should be approached with care. Due to
the telatively wide tuning range of the T net-
works, some prealignment is necessary. This is
where the hridge comes into play. When using the
bridge with the exciter as an rf source, the base
network is adjusted for 50 ohms at the input
port of the amplifier. Then, the bridge is connect-
ed to the output terminal. A carbon resistor
equal in value to Ry, (12 ohms) is tacked from
the collector to ground, and the output network
is adjusted until 50 ohms is “seen.” Then the

22

resistor is removed! (Note: 2 amperes flowing in
a 12-0hm, one-watt resisior produces a distinct
ndor in less than 10 seconds.) After prealignment,
a reduced collector voltage and reduced drive are
applied to the amplifier (12 volts and (1.5 watt of
drive}. The input and output networks are adjust-
ed for maximum power delivered to 4 5(-ohm
output load. [n the writer’s amplifier, at 12 volts
tearly 10 watts could he ubtained at less than
one watt of drive, Although the stability was
apparently adequate, the power gain was more
than desired. The power gain was reduced by
sofdering 2 second 3.3-ohm resistor from the hase
to pround. The base network was again aligned
with the bridge; power and drive were applied,
and the neiworks adjusted. Then the collector
voltage and drive level were increased in small
steps (3 volts and [ dB, respectively) while
maintaining the tuning of the networks for maxi-
mum output. The output should increase smooth-
Iy during the procedure; any sudden change indi-
cates some sort of parasitic oscillation, The build-
er should not rotate the tuning capacitors
through their full ranges to look for weird ef-
facts. ‘Fhis could unload the amplitier drastically
and destroy any but the most modern transistor,
Using these techniques, the amplifier of Fig. 2
provided 25 watts of output with 2 watis of
drive, The efficiency is a little over 60 percent,
and no instabilities are present.

Even. though the output T network used will
accommodate load impedances other than the
30-ohm Jesign center (about 35 to 1000 ohms in
the author's amplifiery, the unit is always termi-
nated in 30 ohms, This is realized with & modi-
fied T-network-type Transmatch® and the bridge
of Fig. 1. Transmatch adjusiments are always
done with the exciter rather than ever allowing
the final amplifier to operate with an improper
termunation.

Summary

The foregoing method of design and adjust-
ment is clearly conservative. Also, it should be
apparent that hand switching such an amplifier
would be 2 major chore if the same proicction
were to be maintained. The future is, nonetheless,
hright for ri-power-transistor use by the amateus.
Recent circuit design developmentst®:11 have led
the way to broadband amplifiers, making band
switching redundant. Modern transistors are suf-
fiviently tolerant of gross mismatches that this
writer's conservative methods will not be neces-
sary. The lineasity of some of these newer devices
is good enough that their IMD specifications
equal or surpass typical tube amplifiers, even at
the 100-watt output level. Finally, eery indica-
tion sugpests that device prices will soon be Jow
enwugh to warrant the consideration of e.vg_u__t%

most miserly amateur. [O57-
% Johnson, “Band-Switching Transmatches,™
OST, Oct., 1967,
10 Lowe, “A 15watt Output Solid-State

Linear Amplifier for 3.5 to 20 MHz,” OS7T, Dec,,
1971.

1% Pitzalis, Hom and Bavanello, *Broad Band
60-W Hf Linear Amplifier,” [EEE Joumal of
Sofid State Circuits, June, 1971,
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Conversion of Telefax

to Amateur Service :

BY HAP KING,* W7QCY

HE USE OF the Western Unifon Telefax fac-

simile machine is lepal it certain amateus
hands, and the conversion is easy to make. Ad
emission is permitted on six meters in the frequen-
¢y range hetween 34,1 and 54 MHz, on two meters
between 144.1 and 148 MHz, and on all amateur
frequencies above 220 MHz, F4 emissjon is permit-
ted on all frequencies above 220 MHz. This all
means that you can send FAX on 6 and 2 meters if
you have an g-m rig, and you can use either an a-m
ot an fm g on the 220-MHz band and up.

Conversion

First, remove the cover and check the fubesina
tube tester. Check to see if you have a stylus. If
necessary, replace the stylus with carbon-steel wire
only. A wite brush is a common soutce of stylus
wire,

Remove the exciter lamp, clean its opening. and
set it aside in 4 safe place. These lamps are hard to
obtain, Carefully remove the lump telescope, then
remave the lenses, and c¢lean them. Be sure to
replace the lenses in the same direction as they
came out. Replace the telescope and exciter lamp.
Plug in the 117-V line rord and push the white
OUTGOING butien to turm on the lamp. Focusg
the light spot on the drum by moving the telescope
back and forth,

Remove the photo-tube telescope and clean
both lenses, then reassemble, Turn on the lamp and
focus the telescope image on the pinhole at the
back of the telescope fube assembly, Put 2 paper
with typed letters on the cylinder, Focus the edge
of a lefter on the pin hale, This is very important if
you are to send sharp pictures.

Remove the bottom plate 2ad solder a .01-(F
disk capacitor from the junction of the 2000-0hm
and 2700-0hm resistars in the cathode circuits of
the 12AX7 tube to ground. This keeps rf out of
the video amplifier. Clip one of the leads of the
Sl-ohm I-watt resistor on the INCOMING push-
button switch. The other two leads can also be
clipped and the switch can be used to switch the
line between your mic and the receiver’s audio
autput.

* 451 145th Place N.E., Hellevue, WA 98007,

Transceivers

Clip the wire coming from welay LR, the
nermally closed contact, and going to relay HR,
the moving contact. Clip the wire on the tear of
the OUTGOING push button, the normally open
coptact. Run a wire from this contact to the
maoving contact of relay HR just made available.
See Fig. 1. These changes assure proper operation
of the transmit-receive relay,

Remove the ACKNOWLEDGE push button,
solder the feads together, and insulate them with
spaghetti or tape, [n the push-button hole, mount a
spdt toggle switch. Disconnect the feads going to
the contacts of relay LR (line relay). Run thiee
wites from the spdt switch to the three leads at
relay LR, replacing the relay function with the
switch. Now, when you close this switch, the

- T
I o

To: EGSFE%.;%% .

tove®Rimbie  Kjng

e mtan e e e 4 i .

i

TETRITIAN B AR

v i uoiun uaa

A new form of third-party traffic. On the oceasion
of WATHKD' hirthday, the author's 8-year-old
daughter took this means of expressing birthday
wishes to Doyel via amateur radio facsimile trans-
missions.

to cowvert them for amateur use.

Western Union Telefax machines ave beginning to show up in quantity at surplus
dealeis and ave selling in the price range of $20. Here is just the information needed

May 1972
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The Telefax transceiver with cover remaved, hefore
conversion. Thé shaft aleng which the drom
traverses is visible at the left of the drum. The lamp
and {amp telescope may be seen on the right-hand
side of the chassis just behind the drum. The photo
tube, in its black tube shield, lies in a horizontal
plane, and is visible in the approximate center of
the chassis,

carriage mechanism tor the drum will feed. If yous
{ransmitter is keyed with a push-to-talk switch,
you may use a dpdi switch, with the second pole
to key the PTT line. This will key the transmitter
automatically at the start of the scan.

Caretully remove the line transformer and
remount it on the rear apron of the chassis in a

vertical position behind relay LR. In the original SROJECTION PHOTO TiiBE
position, the “gray motor” on the chassis above GF PIN HOLE P
the Hne transformer will induce huim into the video | CHOPPER
LADeA
transformer location, red to red and black to black. PIN KOLE.. )
Run two shieided ieads from the secondary of the .
line transformer through the nearby hole in the
shielded lead to the LINE terminals of the line TELESCOPE
transformer for connection to your rig's mic jack
aned speaker leads.
shielded lead, The old rubber-insulated shield may
have becotne very leaky. Alse it’s a good idea to
replace the lead from the 6V6 tube to the plate Fig. 2 ~ Addition of a fiber-optics light pipe for

signal, Solder the shield leads at the old line-
rear apron and to the LINE terminal strip, Hook a HOTO- TUBE

It may be necessary fo replace the stylus PRUM
choke. transmission of positive pictures.

N7vAL

COMMON
GRAY EXISTING LEAD

Moronj‘ I

2. s;a."
SOK
SVAL
9T4 s )2
PHASE

, 1
CONTACT CLICK xMTR

FILTER

ACK

EKISTING LEAD
T0 N.Q. POWER RELAY

N7VAL

TEAUNG

LINE
TRANS

EXCEPT A3 INDICATFO, DERIMAL VALUES OF ‘
CAPALITANCE ARE IN MICROFARARS | WwF ),

OTHERS ARE IN PICOFARADS | pF OR MpF ),
RESISTANCES ARE IN OHMS |

kv | GO0, MeIQDO 000,

Fig. 3 — Circuit modification for sending or
receiving sync information before plcture scan
begins,
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A WIQCV "QSL" card sent via FAX, To be valid
for an operating award, however, it must bear an
ariginal {not a reproduced] signature of the sending
operator.

Positive Pictures

Fig. 2 shows 2 modification for sending positive
pictures. Mount a short piece of fiber-optics fight
pipe between the exciter lamp and the chopper
wheel. The lght pipe is easily held in place by
wrapping it with No. 14 wire, placing the wire
under the two telescope screws, as shown in Fig. 2
Carefully position the light pipe so it shinas
through a slot in the chopper wheel when the
pin-hote light is cut off by the chapper. Connect an
oscilloscope or ac voltmeter to the LINE leads and
move the light pipe nearer to or farther from the
exciter lamp until the scaope or meter shows a null,

I have expessmentally derived a circyit which
will send syn¢ pulses when in the OUTGOING
mode before picture scanning begins, apd will
receive sync pulses before scan to synchranize the
drum angle, This circuit is shewn in Fig. 3.

There are several stations in the Seattle area
that are operating FAX on two meters, and good
copy is received. | have been transmitting WiAW
bulletins on FAX each Monday night at 9200 P.M.
jocal time. P

Lo Stravs %

W3ZNF has started » newssheet for hams in
lower Delaware, tostly FMers. Hel calls 4t
“Squelch” - no newg no bulletin! :

L -

Stolen Equipment

My entire station was stolen from my home in
Februery. Included was a Swan 350, 8N C-682059
{this had modifications that [ can identify}); Swan
power supply model 117X, 8N 0-11483; Heathkit
phone patch HD-15, SN 7339122-A: and 2n
Astatic microphone 10-Id. Jim Nachbar, WBSBEG,
24126 Martha Washington, Scuthfield, Ml 43075,
telephone 313-353-2543.
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From the Museum of

Amateur Radio

A E RN NI

The 25th anniversary of a historic event in
vhi annals was recognized when this cup and
Q5L were offered to the ARRL Museum. They
tell their own stary.

The cup: “In honor of the first inter-
continental B0-Megacycle (SO by a LS.
amateur) — Glenn . Harman, W4iUJ), and
Caroll & Bushy, QA4AE, Lima. Peru, March
23,1847

The QSL: “Beliove this to be the first South
America-USA contact on 6 metars — Buz,
OA4AE "

The awsrd was set up originally by the
Milwaukee Radio Ariateurs Club, as a2 56-Nc.
trophy, in 1836. [t remained m ARRL hands
for eleven years, before being won by W4IUJ,
Glenn sent it back to the museum just recently,
The annversary was alsa recagnized by Cacoll
Bushy, now {as then) WBAGG. Buz recently
moved to a country home, where he will soon
be working old G-meter friends again. -
WIADQ

QST for




The coaxialline amplifier
for 220 MHz is shown here
before tha front panel was
installed. The small com-
partment at the left con-
tains the input and grid
circuits. On the right is the
plate line. A coupler for
extending the piate-tun-
ing-capacitor shaft can be
sean  between the two
transformers.

A Coaxial-Line Amplifier
for 220 MHzx

Using the 4CX250B in a Simple Circuit

BY DON V. WATTERS,* VE2HW

DESIRE TO try 220-MHz operation with a

power level useful for longhaul work
motivated the author to construct the awplifier
described in this article, [t is essentially a 220-MHz
version of the fwo-meter amplifier designed by
WGELSB.1 The circuit is quite simple, as cun be seen
in Fig. 1. A 4CX2508 is used with a half-wave line
for the grid circuit and a quarter-wave couaxial tank
for the plate,

Although this is not meant to he a nuts-and-
bolts construction article, the details may be of
help to anyone who is thinking of building an
amplifier for 220 MHz. The photographs were
taken during the constmction of the amplifier.

¥ 427 Hampton Court Road, Dollard-des-
(hmeaux, PQ, Canada

1 Edinger, “A 4X250B Amplifier for 144
Me.,” 87, October, 1956, p. 40.

v

They show the chassis before the 7 » 9-inch panel
was installed and before the control shafts were
extended.

Mechanical Details
The 1f portions of the amplifier ate insidea
sheet-brass box  which s mounted on a

10 X 17 % Z-inch vhassis, Each side of the box is
14 inches fong and 4-5/8 inches high with i/2-inch
lips on the tap and bottom. The two ends and the
partition are 4-5/8 inches square with 1/2-inch lips
on all tour sides, The partition 13 mounted 3-1/2
inches from one end to form a compatrtment for
the grid circuit. Brass was used for the housing,
because it happened to be available, The possibility
of silver plating was also a factor in choosing this
material, although sheet aluminum could be used
for the box with little difference in performance.

The box is fastened together with 6-32 screws
and nuts of plated brass. The bené-over edges at the
top have tapped holes for convenience in removing

“An Ssb and Cw Transmitting Converter for 220 MHz” was described in March,
1972 QST. A final amplifier, to give the signal some punch, is described bere. It
uses the ubiguitous 4CX250, or its kittle brotber, the 4X 150, in a design that should
be easy to duplicate and a pleasure to use.

May 1972
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Fig. 1 — Schematic of the 4CX2508 amplifier for

220 MHz.

C1, C2 ~ 20-pF variable {E. F. Johnson @M20 or
160-110).

C3, €8, C9 — 500 pF button-mica feed through
{Erie 654-017 471J or equiv.].

C4 - Bypass capacitor assembly (E. F. Johnson
124-113-1) for 124-114-1 socket..

C5 - Disk-type capacitor. {See text and photo-
graphs.}

C8 -~ 20-pF variable (MHammarlund HF-20 or
equiv.,),

C?7 — High-voltage plate-bypass capacitor (see

text}.

C11 — .001-LF ceramic.

€12 - Neutralizing capacitor {see text),

C13 — 100-pF 3-KV ceramic.

CR1 - Silicon diode, 280 V, 1 A (Sarkes Tarzian
4 or equiv.),

D81 - 6.3-volt pilot lamp.

J1 -~ BNC connector, panel mount.

J2 - Coax connector, panel mount, type N.

J3 — High-voltage connector (James Millen 37001},

L1 = Input link made from 2-1/4-inch fength of
No. 14 enam. wire, bent into 1" shape {see
text and photos).
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EXCEPT AS INDICATED, DECIMAL
VALUES OF CAPACITANCE ARE
IN MICROFARADS { pF ] OTHERS

RESISTANCES ARE IN QHMS,

W =Q00,
Cil, 001
1%
40
BT oW
IA 4
‘L -0 BLiTE O+
+2F'trE5GY SL‘REEN METER ~H.V. METER GHA
O-500mA

2 —~ Grid coil, 5/8 X 6-1/4-inch strip of .040-inch
brass, bent into “U" shape. Bias tap approx-
imately 2-1/2 inches from tube socket {see text
and photos).

1.3 — 7-3/8-nch tength of 1-5/8-inch QD copper
pipe (see text),

L4 — Qutput link, made from 3-inch long by
3/8-inch wide copper strip.

R1 — 4 7-ohem, T-watt resistor.

R2 — 5000-chm, 10-watt, adjustable, wire-wound,

R3 ~ 10,000-chm, 4-watt, wire-wound control.

B4 — 12,000-ohm, 10-watt, wire-wound.

R5, B8 — 100-ohm, 1-wdtt resistor.

R7 - 4D-ohm, 5-watt, wire-wound.

RFC1 -- 22 turns No. 22 enam. close-wound. Use
No, 24 drill as form,

RFC2 — Ohmite Z-D or Z-220 «f choke.

- Spdt toggle switch,

52,53 — Dpst toggle switch.

T1 -~ Filament transformer, 6.3 volts at 4 A
{Hammond 166N§ or equiv.].

T2 ~ Bias transformer, 117 V pri; secondary 120
volts at B0 mA; 83 V at 12 A {Hammond
262E6 or equiv.).

VYR1 - OC2/VR-75.

QST for
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Voltages are connected to
the amplifier through the
barrier strip mounted on
the rear apron of the chas-
sis. Cooling air is fed into
the grid compartment
through the tubing exten-
sion. The disk-type plate-
tuning capacitor is visihle
near the center of the plate
compartment. Note that
the screen bypass assembly
was not in place when the
photograph was taken,

the cover. A piece of sheet brass, 14 inches long
and 5-1/2-inches wide, is placed hetween the
bottom of the box and the chassis. This avoids a
possible rectifying contact between dissimilar
metals in an #f field.

A piece of copper pipe, 1-5/8 inch OD. is used
for the plate line, Contact with the tube anode is
provided by FEimac finger stock. It is easier to
solder the finger stock to the plate line if the stock
is held in place with three small screws. Soldering is
done with the heat from a propane torch (with
plenty of flux).

A 4-inch square brass plate is soldered to the
cold end of the plate line to form one half of 4
bypass capacitor. The ather half of this capacitor is
the end ot the box, Insulation is provided by a
4-1/2-inch square piece of Teflon, 20 mils {020
inch) thick. All three parts of the bypass capavitor
(the end of the box, the insulator, and the plate
soldered to the center conductor) must have large
holes in them to allow cooling air to flow out of
the compartment. The ussembly is held together by
four screws in ceramic feed through insulators. The
high voltage connects to one of the screws, which
is, in turn, connected to the vapacitor plate with a
short copper strap.

Plate-circuit tuning is accomplished by means
of two aluminum disks 1-1/2 inches in diameter,
One disk is fastened to the inner conductor as close
as possible to the tube anode, The other disk is
mounted on the end of a threaded shaft assembly
which passes through the amplifier wall. Spacing
between the capacitor plates {at resonance) is
approximately 3/8 inch,

The tube socket is mounted in the center of the
partition, on the grid-circuit side. The bypass
assembly for the screen mounts on the plate-circuit
side of the partition.

A strip of brass 5/8-inch wide and 6-1/4 inches
long is bent into a U shape io form the half-wave
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egrid circyit., One end is supported by the connec-
tion to the socket and the ather is fastened to the
tuning capacitor, C1, The comect point for connee-
tion of RFCI to the grid line is found by applying
drive and touching a pencil to the line to locate the
point of minimum detuning. This point will he an
electrical quarter-wavelength from the grid, wnd
should be vold at ¢f. The input coupling loop, L2,
is 4 U-shaped piece of No. 14 enameled wire which
is positioned parallel to the grid line. This loop is
supportted at one end by the BNC connector and at
the opposite end by C2. Since the input tuning
capacitor does not require frequent adjustment, it
is mounted on the end of the compartment, The
position of L2 can be adjusted for maximum
coupling to 1.

Cooling air eanters the grid compariment and
flows through the tube socket and the anode
coaling fins, then out through the plate line. The
blower used by the author is rated at 100 CEM, Tt
has a 3-1/2-inch-diameter wheel.

Adjustiment

Neutralization was not necessary for stability,
but did help to the extent of making minimum
plate current and muximum grid current coincide.
The neutralizing capacitor, €12, is a piece of No.
I8 wire projecting J inch inta the plate compart-
ment. it connects to the grid-tuning capacitor, C1,
and has a Teflon sleeve for insulation where it goes
through a haole in the partition,

The filament and bias supplies are built into the
chussis, Switching between the ow and ssh modes is
done by selecting the required bias with §1. The
switch is mounted on the front panel. Protective
bias for cw operation is set at 75 velts. With drive
applied, the operating bias rises to 85 or 90 volts.
The additional hias is developed across the serfes
resistor, R8. For sideband operation the bias

(Continued on page 47}
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Included in this group of optoeiectronic com-
ponents are a Raysistor {rear), alphaneumeric and
numeric readout devices, and a group of LED
lamps.

FYIME WAS WHEN an amateur could make out

his station log by the soft glow from the
tubes in his rig. TVI shielding ¢nded that eral
Gradually solid-state devices have replaced tubes
for most functions in amateur equipment. An
outgrowth of solid-state technology, called opto-
electronics, has generated new interest in the uses
of light generated by electronic means. A gupgle
of lightemitting, light-activated, and light-
controlled devices have been developed which
seem destined to put electronic light back into
the ham shack,

Optoelectronics came along ut a tune when
husiness wasn’t too good for the semiconductor
manufacturers. All types of optoelectronic devices
have hecome the subject of intense competition
between the cstablished silicon cutters and new
firms formed to produce only opto devices. As it
is still a new field, a good deal of confusion
exists ubout the names, definitions and specifica-
tions that are used. As the industry matures,
hetter agreement can be expected between
various suppliers about what fo call and how tn
specity opto devices.

Get the LED Out

The basic unit of optoelectronics is the light-
emitting diode (LED). The LED consists of a pn
junction of crystal material which, when for-
ward-bias current is upplied, produces [umines-
cence around the junction. {Another example of
luminescence is the firefly which gives off light
generated by chemical means.) The LED gener-

* Agsistant Technical Editor, ST,

A Short Primer in Optoelectronics

BY DOUGLAS A. BLAKESLEE.* WIKLK

ates lipht by electroluminescence; the tlow of
current through the diode junction produces visi-
ble or infrared light.

The wavelength of the light developed by an
LED is determined hy the material used for the
pn junction and the amount of doping added to
the crystal structure during the manufacturing
process. Infrarcd LEDs are made from gallium
arsenide crystals (GaAs). Visible light-emitting di-
odes make use of either gallium phosphide (GaP)
or gallium arsenide phosphide (GaAsP). To date
the commercially made LEDs produce only red
light. Because ved means stop in the lexicon of
light signaling, a good deal of research has gone
into producing green LEDs from GaP crystals,
GaP diodes emitting red light have the p region
doped with zinc; for diodes to emit green light, a
nitrogen dJdopant is employed. Unfortunately, gal-
lium phosphide is a difficult material to produce,
so the first green LEDs are more laboratory
models than commercial products, costing five to
ten times more than the red units. However, ag
manufacturing techniques improve, green, yellow,
and perhaps other colors, will become commer-
cially feasible,

GaAsP diodes produce light at approximately
(.66 um (6600 angstroms).! The new green (GafP
diodes radiate at (.36 um, and the infrared types
have a frequency of approximately 0.9 um. See
Fig, 1. The light from an LED source is of
exceptional purity (coherent light), unlike the
broad-band light produced from heated sources

1 The wavelength of light is often given in
angsirom units. One angstrom (A) equals
1 X 10-10 meters or 3.937 X 109 inches.

While a term like photon iselator may coujure up thoughts of an engineering joke
or NASA space talk, the new field of optoelectronics with all of its strange catch
words is one of the rapidly growing segments of electronics. Announcements of new
apto devices are a weekly occurrence. To the casual observer it might not seem that
tight bas a place in amateur radio. But, optoelectronic devices can perform «
number of unusual tasks in bam gear, as described in this article,
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Fig. 1 {A} Diagram of the fight spectrum
showing emission frequencies of LEDs and a
tungsten lamp, plus the general response curve of a
silicon photodetector. (B) Diagram of a light-
generating pn junction, {C} Construction of a LED
pilat lamp.

such as a fube filament. The nuwrrow-band energy
produced by the LED can be modulated using
any of the conventional methnds for communica-
tions purposes.

Gutting the light out of an electroluminescent
pn junction proved to be # formidable task. The
diode chip is fitted with z goid layer to act as a
reflecting mirior to help congentrate the light in
the desired direction. Also, a chemical compound
is added fo the diode chip to reduce refraction
losses. A dome-shaped lens is placed over the
diode to either concentrate or diffuse the light,
depending on the application intended for a
partictlar model. Both plastic and metal cases
have been developed for LED devices. Highly
automated maciines now turn out lightemitting
diodes “like popcorn,” to use the vernugular of
the semiconducior industry. Production has
reached the point where LEDs are priced well
within the budget of a home experimenter.

Some Applications

The fikst upplication of LEDs was to replace
small incandescent lamps. LEDs make excellent
pilot lamps as they have long lifetimes and con-
sume little power (typically .03 W). The average
panel lamp is raied for a life of 1000 fo 5000
hours; the LED can lust us long as S0 years, A
foiward-bias voltage of about 2 i3 used ut a
current of 10 to 30 mA. From a mechanical
standpoint, too, the LEDs excel, as they are far
morg rugged than their glass counterparts. Ohe
interesting application of LEDs &5 that of fault
indicators in digital-logic circuits, The light-
emitting diodes can be easily interfaced with logic
devices as their voltage/current requirements are
consistent with the levels available in IC logic
circuits.

For most panel-lamp applications the LEDs
are used with a series current-limiting resistor. A
typical circuit for 5 or 6.3 volts is shown in Fig.
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3. For a 5-V supply, 2 150-ohm resistor is needed
when using a Motorala MLEDG630. The easiest
way to mount an LED in a panel is to drill a
hole just large enough so that the LED will fit
snagly within and then to apply a dab of epoxy
to hold the diode in place,

An important. characteristic of light-emitting
diodes is the speed at which they respoad to
voliage changes. incandascent bulbs pan be driven
only by de and low-frequency audio, while LEDs
vall follow trequencies to above 1 MIz. Another
usetul characteristic is that the amolnt of light
generated in an LED is proportional to the
current applied — the higher the cutrent the more
light output, uatil the diode saturation point is
reached. The lmiting factor is the maximum
power dissipation rating of the device. Typical
characteristics of a Motorala MLED630 e
shown in Fig. 2.

Gallinm-arsenide LEDs can also be made to
operate axs injection lasers (Light Amplification by
Simulated Emission of Radiation), using a single
diode or a diode array. The advantage of the faser
type is high power output. up to 60 watts peak
for a single dJdiode. While the solid-state laser
devices will find many applications, none have
been suggested to date for amateur equipment.

LED Readout Devices

One major application of LEDs in asrrays is
that of readout devices. Because of their long life
and low power consumption, lightemitting diodes
arc an excellent choice for displaying numerals,
symhols ot letters. LEDs are not as ingxpensive as
the neon or multifilament readout devices, but
they are far mare rigged, and last longer. Fig. 3
shows an LED numerical display that is used in
the Hegth SM-104 counter. A close gxamination
of this photograph will show that each of the
individual diodes used to make up the LED
display is visible,

LED numerical displays are arranged in seven
bar segments, each bar consisting of several indi-
vidual diodes which make up the numbery (0 to 9
when appropriate segmenis are turned ovn. See
Fig. 4A. At B a typieal TTL [C circuit suitgble
for use in a frequency counter or digital volt-
meter is shown. The input signal is wounted and
the count information is counverted to binary-

.

sn.00n
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I INSTANTANEQUS FORWARD CURRENT {mA!

Fig. 2 - Graph of the light output from a Motorala
MILEDGE20 for various amounts of forward current.
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Fig. 3 - Limiting resistor values needed to estab-
lish a 20-mA current through a Motorola
MLEDS30.

cuided decimal form (BCD)Y by the 7490 1C. The
BUD information is stored in the 7475 quad-latch
IC until, on commamd, it is passed on to the
7447 decoder/driver which tures on the appro-
prate LED segments,

e advantage of LED readout devices is that
they can he tite-division mueltiplexed, Designers
of complex equipment are finding that it is often
less expensive to multiplex signals on a few
conductors wather than wunaing masses of wires,
‘The development of MOS ICs which can multi-
pex an LED readout (such as the Mostek S002P)
has made time-division technigues aftractive for
readouts of four places or more, LEDs uppear
brighter to the human eve when pulsed, so the
multiplex approach actually increases the ap-
parent brightness of the display while reducing
power vonsumption. Manufacturer’s literature des-

cribes the circuits needed to multiplex optocice-
tronic rendout devices.2

Hewlett-Packurd has recently introdaced an
LED numerical readont with the memory and
decoder driver built in one package. This device,
the HP 3082-7300, indicates that an entire multi-
digit display can be built on a single chip. Before
long we may be able to purchase a complefe
vlectronic dial for a transmitter or receiver con-
tained on a single piece of sdicon. The first
amateur pear with digital readout wsed neon
tubes; LEDx are sure to be dalong soon,

For some applications it ix desirable to display
words as well as numbers using LED devices. An
ASCU standard has been established for the dis-
play of 62 numbers, letters and symbols on a
S 7 dot matrix. Representative characters und »
typical diagram are shown in Fig, 6. An interest-
ing project for the advanced experimenter would
be a dJdevice to read out R1UTY or ¢w code on a
'».ﬂ'it::, of afphanumeric LED divices using a

2240-hit character-generator 1C built by Signetics
nr Matarala.® Such a project would combine twa
of the newest electronic technologies - lurge-suale
integration of MOS  transistors and optotlec-
tronics.

2 Srm!.h “Multiplexing LED Displays — App-
nate 3,” Litronix, 19000 Homestead Road, Valleo

Park, bupertmo, CA 96014
£y Seveyal character generatm's are available for
5 ¥ 7 readout, including the Motorola MOCM1131,
the Signeties 2500 series, and the Texas 1nstru-
or ThS4100 ser&;s.
A

ments TMS2400, TMS2500,
B&F Enterprises, P,0. Box 44, Hathorne,
01937, sells 2513 character generatars for §25,

This large Litronix Data-
Lit 62 readout uses 10
dindes, divided into two
groups of B, for each of the
7 segment bars. The epoxy
case which houses the unit
is designed to provide some
diffusien of the light, mak-
ing the bars appear thicker
to the viewer,

/ l
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Fig. 4 -

ALL RESISTORS ARE IO0 DHMS

tA} Examples of seven-segment numerical display. {B) Circuit of a counter/LED dispiay

madule. LM is an SN7490, U2 an SN7475, U3 an SN7447, and U4 a Litronix Data Lit 62,
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Fig. 5 — An LED display is used in Heath's SM-105
frequency counter,

Liquid-Crystal Devices

While .EDs have held the center stage,
another readout device has been gaining attention
begause it uses almost no power and costs very
little to make. Culled liquid crystals, the devices
produce numerical displays by using an electrical
ficld acting oo a liguid organic compound consist-
ing of nematic crystals.? The crystals are clear
until the vultage is applied; then they become
cloudy showing a milky color. Liguid crystals are
poor electrical conductors, so  they draw very
little power (typically 40} microwaits in the milky
state and none when clear).

RCA  developed the first practical ligoid-
crystal display from a nematic material with the
impossible name of Anisylidenc-Para-
Aminophenylacetate, A .0005-inch thick layer of
the material with the unpronounceable name be-
tween fwo plates of aiass which bad been treated
so that they were elecivical conductors changed
from clear to milky when 60 volts was applied
hetween the plass plates. Newer materials (with
names running to 64 [etters) have been developed
for use in liquid-crystal displays which tequire
voltages in the range of 6 to 15,

Unlike LEDs, liguid crystals do not generate
light. They vither reflect it (called the reflective
mode) or transmit it (called the ransmissive
mode). Some engineets feel that a flat-face TV
screen may  be developed using igquid crystal
tuchniques, although the technical problems that
remain to be sobved are formidable, Multicolor
displays are now heing eveloped by Hell Labs
using laser scanning, The primary ditficufty of
liquid-crystal  displays today s short lifetime,
iypically 10000 hours, ar tess, and poor tempera-
ture stability.

Fig, 7A shows the basic {ransmissive-mode
display which uses a light source between the

+ Nematic is one of the three possible phases of
molecules that arrange themselves in ordered
groupings having the characteristics of crystal
structures, See reference 12 for additional detadls.

EHER
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23 asmnran weory
fryian by ST

B3 oeeneen ARTRL
H

Fig. 8 — (A} Examples of the & x 7 dot display,
(B Block diagram of the circuit used to drive a
5 % 7 LED readout.
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viewer and the biguid-crystal unit, AL B the
reflective mode 18 depicted using a light source un
the viewer's side of the display -- usially edge
lighting or ambient light 15 employed. In either
case an ac or de voltage will block light transmis-
sion through the display, while zeto voltage al-
fows the crystals fo pass light freely. Because very
little current is needed to operate the display, the
liquid-crystal device can he driven directly by
MOS logic.? Multiplexing is 2 popular technique
with liquid-crvstal disptays. The first commetcial
models are just now being offcred for sale.8 A
typical d4-digit display mapufactured by lixco is
shown in Fig. 8. The seven-scgment numerical
displays operate from a 7-volt dc supply. pro-
viding a digit size of 0.4 or (1.8 inches. The entira
lNixeco readout unit plugs into a pe-card con-
nector,

A Crystal Detector

When QST staffer K1PLP was working on his
digital message geperator,” he rediscovered diode
lght detection. With one particular batch of
diodes the message machine would cease to func-
tion propedy when the diodc matrix was exposed
to bright light. A diode which is housed in u glass
or cleai-plastic case will exhibit a phepomenon
known as photoconduction when the junction is
cxposed to light, The light enersy breaks up
clectronfhole combinations long enongh fo pro-
vide a current flow that increases the comductivi-
ty of the diode.
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Fig. 7 — {A) The transmissive and (B) the reflective
modes of a liquid-crystal display.

Mast opio detector diodes.usually catled photo-
JHoades, are vade from silicon chips. The change
uf conductivity within the diode will depend on
the intensity of the light applied and the area of
the junction which iv cxposed to light. The
spesil-of-response range of silicon-junction detec-
tors is in the megahertz region. Operating cur-
rents are on the order of 4 few microamperes to
4 few milliamperes. The light response of silicon
photodiodas i8 quite broad, peaking at approxi-
mately ¢.8& pm.

The photodiode is the funior member of a
family of opto detectors, 1t is nsually construcied

5 An MOS LSI decoder/memory/driver for z
4-digit display is available from Enpviromental
Produets, Box 406, Lafavette, IN 47202, Price is
$24.95.

6 Enviromental Products (see footnote 5) also
otfers a d-digit liquid-crystal display for $29.92.

7 Hall, “A Digital Morse-Code Message Genera-
tor,” ST, June, 1970,
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Fig. 8 — An filixco liquid-crystal display in opera-
tion,

with a glass or plastic lens that focuses the light
energy on the diode junction. The diode is back
bizsed when operating as u detector. As with
other diodes, the photodiode has some reverse-
vurrent leakage which is called “dark current™
because it is measured with the diode in the dark.
A tvpical circuit is shown in Fig. YA.

The development of photodiodes closely paral-
lels that of standard diode devices. Farly models
were made from germanium crystals, Today, sili-
com is the favored material because of the lower
jeakage currents and better temperature stability
of silicon devices. For high-specd applications, a
PiN photodiode is available.

The Photodetector Family

To increase the sensitivity of opto detectors,
light-sensitive transistors have been Jeveloped.
Similar to the photodiodes, when light falls on
the reverse-hinsed emitier-collector junction of a
transistor, the conductivity of the device changes,
In this case, however, the current flow is propor-
tional to the radiation intensity of the light
multiplied by the heta gain of the transistor. 4
phototransistor detector circuit i shown in Fig,
98B.

-+

-
",

B OUTPUT

Fig. @ ~ Example detector circuit for the [A)
photodiode, {B} phototransistor, {C) photo-FET,
and {D) photodiode/op amp.
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Most phototransistors are bipolar apn silicon
devices. Some have base leads brought out while
uthers do not. The base connection can be used
to adjust the sensitivity of the evice, but any
base-bias current will reduce the overall seositivity
of the transistor as a light detector. The opera-
tion of phototransistors is similar to that of
electrical transistors. O (dark) currents are only
a few nanoamperes while the collector current
can be up to H} mA when the junction is
receiving radiation,

In addition to the bipolar phototransistor,
FET types are now available. The FET phototran-
sistors offer fast switching times, bmited only by
the gate-fo-source capacitance and resistance of
the device. A typical circuit is shown in Fig. 9C.
To increase the current output from a transistor,
a Darlingion connection of a second transistor
cant be used. RCA and others are fabricating
Darlington phototransistors with a maximum cob-
lector-current rating of 200 mA. The high gain of
the Darlington types is achieved at the expense of
frequency response, however.

For super gain, the photodiode bas been com-
hined with an operational amplifier in a single
package. In addition to high gain, the photo-
diodefop amp ifor which no catch name has yet
been thought up) has excellent lineaniy and
long-term stability. All of the sophisticated up-
amp techniques such as FET input and choppet
stabilization can be used in the opto models to
improve performance, The high de gain of the op
amp does make noise generated in the photo-
diode and dark current {which causes offset-
voltage problems in the op amp) factors which
limit performance. Because of their superior char-
acteristics, the PIN dindes are preferred in op-
amp photodetectors.

The other important member of the photo-
detector family also has no formal name as yet.
Called the light-activated silicon-controlled recti-
fier, this device uses light to switch large currents.
The GE L9B, for example, can switch 1.6 A. The
L9B has a tnggering lead hrought out so fhat
both light and electrical means can be used to
turn on the SCR. Other famuly members include
the light-activated programmable unijunction tran-
sistot (photo-PUTY und siticon-controlled switch
{photo-SCS}. The primary use of opto detectors
in efecironic circuits is in conjunction with LED
solrces us opto couplers.

Opto Couplers

Ax electronic systems have become more eom-
plex, so have the problems of connecting sections
of a system together. Joining dissimilar circuits —
valled interfacing — and eliminating problems of
cotnmon ground returns can be difficult tasks for
the designer. An excellent intexface device, named
the opto coupler, has been developed which,
when properly used, can get unfriendly circuits to
work together. An opto coupler consists of an
LED and a photodetector in which isolation of
(00,000 megohms can be achieved with fast
switching times. Fither analog or digital signals
can he transmitted via the upto coupler. The only
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Fig. 10 ~ Qpto couplers using {A} phatodiode, (B]
phototransistor and (C) photo-SCR detectars. U1 ig
a Monsanto MCD1, U2 a Monsanto MTC1, and U3
a Monsanio MCS1,

connection {s through the light path, so no
common ground return is needed.

Low-cost opto couplers are fabricated using
monolithic techniques, quite like inteprated cir-
cuits; the coupler is most often housed in a four-
oF six-pin plastic package. The LED light source
is coupled to the detector directly or via a
fiber-optic light pipe. A photodiode, phototransis-
tor or photo-SCRean be used us the detector.
Typical circuits for thess devices are shown in
Fig. 10, Opto couplers are called by many trade
names, including photon coupler. photon isolator,
opto isolator — each manufacturer has his own
pet term which he hopes will catch attention,

Opto couplers are not a new idea. Raytheon
introduced an incandescent lamp und a photocell
detector combo somg yeats ago, nicknaming the
uRit the Raysistor. A change in the voltage
applied to the lamp produced a change in the
resistance of the photocell as the light level it
received varied in  intensity. Lafer the device
picked up the name LDR. The limiting factor in
signal transmission wia an LDR was the slow
response of the lamp to voltage changes. Thus,
L.DRs are usable only for de and low-frequency
audio circuits. However, applications such as a
noiseless volume control (Fig. 1TA) and a slow-
time-constant age element (Fig. 11B) are useful
circuits in amateur pear. Most LDRs do not have
high enough speed to be useful as gain-control
elements in andio comptessors.
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Some typical connections for the opto isolator
in digital circuits are shown at Figs, 12A and
[2B. In both examples it is necessary to provide
a curreni-limiting revistor to hold the on-state
current to approximately 10 mA, The LED in the
opto isolator has rather high shunt capacitance -
approximately 100 pF - which helps to suppress
noise. Typical output circuits are given in Figs.
12C and 12D. Opto couplers van also be con-
nected to provide logic functions. The AND and
OR. connections are shown in Figs. 12F and 12F,
respectively. The resistance values shown in Fig.
12 are typical; components used should be cho-
sen to fit the characteristics of the opto coupler
used. -

For linear applications, the LED must be
forward biased to a suitable testing current, usyal-
ly in the range of 5 to 20 mA. A differential
amplifier provides and excellent input circuit. An
example is shown at Fig. [3A, The value of R1 is
chosen to provide the desired level of bias cur-
rent. For the best hf respanse, the phototransis-
tor detector should bhe uvperated into a low-
impedance load. A grounded-base amplifier {Fig.
£3B), » two-stage amplifier with feedback {Fig,
13C), or 4 high-speed operational amplifier can be
employed. In all cases the output can be taken
from either the vollector or the emitter of the
phototransistor, depending om the polarity de-
stred, A good example of the application of an
apto isolator, interfacing an RTTY local loap
with an afsk generator, was described in Q8T last
month.8

Commercially manufactured opto couplers are
suitable for many applications, but the experi-
menter may wish to make his. own to fit a

8 Drake, “An Audio Synthesizer,” OST, April,
1972,
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functions performed by two opto coupiers.

particular need. 4 Motorola MLED619) and a
INS778 can be coupled together using a fiber-
optic pipe to make an opto coupler in which the
light signal travels several inches ot several feet, as
needed. The entire assembly should be covered
with heat-shrink tubing to prevent lght leakage.

Light Conductors

Electrdcal conductors of brass, copper and
pluminum carry electronic signals. A mew trans-
mission medium, called fiber optics, is employed
to carry light signals. in 1870 John Tydall dem-
onstrated that light could be guided along the
inside of a cylinder by reflection — literally, the
light bounces along. The practical use of Tydall’s
evxperiment wasn’t devised until a few vears ago
when it was demonstrated that 2 very thin cylindrical
glass tube clad with anoither glass compound
which had a2 very low refractive index could
transmit light over a considerable distance with
only moderate attenuation. Pure piass proved
difficult to work with, so a fiberglass compound
was developed which provided the necessary fexi-
bility. A sketch of a single fiber-optic transmis-
sion line is shown in Fig, 14.9

9 Several types of fiber-optic pipes are available
from Poly-Paks, P.0). Box 942M, Lynnfield, MA
01940 (catalog available). The same firm sells

7-segment LED readouts for $6.50 and LED pilot
lamps fox $.79.
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Many of the thin fiber-optic threads can be
combined into a larger transmission line which
can carry TV pictures, as well as color patterns
and modulated light signals. The bundles of fibers
are often called light pipes. Several numerical
readout devices, such as the Master Specialities
908, use LED lamps connecied to a display viz
fiber-optic pipes.

Among the advantapes of light transmission
via fiber optics over radio signals transmitted
using a coaxial cable are: optic cables aren’t
expensive (glass is much cheaper to produce than
copper), light pipes can have a small bending
radius, the need for equalization of hroad-band
signals is eliminated, pickup of stray electrical
fields isnt a problem, and there is no need to
pressurize the cable for best performance. The
disadvantages are electrical power cannot be
transmitted along with the signals over light pipes
and the handling, installation and repair of light-
transmission cables requires some specialized tech-
niques.

In Conclusion

Optoelectronics it perhaps the fastest growing
of the solid-state technologies, all of which are
maoving afong at a mind-bogling rate. The solid-

(Continued on page 6.3)
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oGimmicks «a Gadgets

An Inexpensive

Secondary Frequency

Standard

BY A, C, BERESFORD.* YEJEV

ITYHE UNIT DESCRIBED here, and the alterna-

tive less complex circuits, are the result of a
search for an inexpensive secondary frequency
standard. Many frequency standard circuits bave
heen presenied in trade periodicals, but none, to
the author’s knowledge, has made use of the
low-cost Fairchild MSI Tntegrated Circuits, Most
circuits have made use of a multiplicity of J-K
flip-flops, and in order to obtain a 1-kHz marker-
something on the order of nine chips usually
were required. Compare this with the Fairchild
TTNL/MSI 9350 which in one chip gives a choice
of a divide by two, divide by five, or a divide by
ten counter, Put two units in series and drive
them from a 100 kHz multivibrator crystal oscil-
fator, and you have a frequency standard giving
1-kHz markess at an average cost of $3.30 (Cana-
diagn) per decade circuit! Contrast this with the
final vost of a similar unit emploving individual
J-K flip-flops and you will soon appreciate the
simpler, less expensive approach.

The unit described here provides strong mark-
er signals at 100-, 20-, 10, 5- and 1-kHz intervais
well into the hf range. By 2 wiring change to the

* 1258 Greenbriar Way, North Vancouver, BC,
Canada.

The 100-kHz square-wave output signai from the
standard.
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The deluxe frequency standard has the minimum
of controls. One switch applies pawer and selects
the desired output. The hole which is just visible
at the top of the box is for the adjustment of the
crystal to one of the WWV frequencies,

decade conmections (see Fig. 2), the unit will
easily provide afternative output ranges of 100,
50, 10, 5§, 1 or LO0, 50, 10, 2 and 1 kHz, Using
the divider circuits of Fig. 2, and employing only
a single decade divider with a crystal oscillator,
one may construct an extremely simple standard.
By using 2 switch in the deluxe unit to select the
external decade connections, one could provide
an even pgreater choice of markers, including all
points already mentionad.

Circuit Descriptions and Counstruction

The unit in Fig. ] employs & pair of Fatrchild
decade dividers driven by a multivibrator tvpe
100-kHz crystal oscillator using an International
Rectifier 2-input quad NOR gate. This ascillator
could just as easily have been a Fairchild 9914
twodnput gate ot u Motorola HEPSBO, The IR
brand IC was already available, therefore it was
used, It also offers the advantage of having two

The 1-kHz output of the frequency standard.
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Fig. 1 - The circuit for the deluxe frequency

standard shows the advantage of using 1Cs, which
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necessary portions of the dividing chain.

i Quad 2-input NOR gate {International
Rectitier 1IC724-C or equiv.).

U2, U3 — Decade counter (Fairchild MSI9350 or
equiv.).

51 — 4-pole, 6-position rotary, nonshorting {Cen-
tralab PSA-211 or equiv.).
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Y1 - 100-kHz frequency-<standard crystal {Peter-
son Radio Z-6A or equiv.],

Fig. 2 - Alternative connections for « frequency
standard tf the 5- and 1-kHz outputs are not
desired. One IC has been eliminated, and a 4-pole

B-position switch for S1 is not used, further
reducing the cost of the inexpensive standard.
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A top view ot the frequency standard shows the
placement of parts. The 100-kHz crystal and its
trimmer are located at the lower left, The fre.
guency selection switch 15 at the center, right,

extra gates, one of which has been grounded to
provide isolation between the oscillator and the
first decade Jivider, The 4-pole, b-position switch
wis made up from spare wafers already on hand,
Ready-made unifs are available, but too expensive
to buy. I recommend that 4 multipole switch be
employed to disable the idle decades, as they
draw approximately 20 milliamperes each when
they are activated, though not used.

The unit was built into &« Hammond 1411L
Handy Case having the dimensions HWD
5% 4 x 3 inches. A Bud CU-2105-A is the same
size,

The three 1Cs, the trimmer cgpacitor, and the
crystal socket were mounted on # perforated
board, 3 % 3 inches, with plated holes. 1T sockets
were mounted on the board by cutting two thin
slits with a motor tool and fine cutter. The slits
are just wide enough to aecept the pins of the [C
sockets on a press-fit basis and are anchored
firméy in place by the poini-to-point wiring. The
board is mounted on the hottom of the contain-
tng box using 4-40 screws which ailows just
encugh «learance for the wiring. The holder for
three penlight cells is mounted in the lid of the
box. The general construction should be ciear
from the photographs. Hammond [(421T3 selt-
adhesive rubber feet were affixed to the hottom
of the box to prevent scratching of the operating

tahle. An access hole in the top of the box
permits adjustment of the standard to WWV
frequencies.

Econemy Circuits

Figs. 2A and 2B show two tconomy versions
of the standard. Fig. 2A provides 100-, 50-, and
10-kHz markers, while Fig. 2B provides 100-, 20-
und 10-kHz ealibration points. Construction of
¢ither unil should follow the more deluxe model,
except that economy in these units is maintained
hy bringing the output markers {o separate jacks,
ruther than using an expensive multipole switch,

A word of advice: the decades will not switch
with less than 3 volts, but no attempt should be
made to feed them with a voltage greater than 3
volts, Three penlight cells perform the task ad-
mirably.

I would like to ucknowledge the assistance of
Albert Harskamp and Rrian Ounsted of Total
FElectronics, who assisted in my search for the
correct 1C units, and to Darrell Greenwood who
took the photographs. »

VX0 Design

fContinued from page 15)

ductance and 400-MHz upper-frequency rating.
The input capacitance of the 40673 15 a bit less
than that of most JFETs, thereby making it a goad
candidate for VX0 service.

The circuit of Fig. 1 should be suitable for a
variety of applications. Stage Q2 can be called
upon to function as a doubler or tripler if some
output frequency higher than 6 MHz i desired.
However, if Q2 is used as a2 multiplier its collector
circuit shovld employ @ double-tuned band-pass
tank to prevent the oscillator energy from appear-
ing at the output of Q3 and its filter. Remember,
FL1 will pass any frequency betow 6 MHz because
it is a low-pass type.

Four crystals are used in the ¥XO described
here. This arrangement permits coverage of 146 to
147 MHz. The crystals are [nternational type GP,
serigy-resonant mode, JDi-percent tolerance, 2b-
degree (0, 30-pF load eapacitance. With the circuit
values given in Fig. | the upper frequencics of the
VX0 come out approximately 3 kHz higher than
the frequencies marked on the crystal holders.

May 1972

Three of the crvstals provided swings af 2 meters in
excess of 300 kHz. The remaining crystal was
somewhat less “ruhbery,” hué cauld be pulled 260
kHz, No two crystals seent to pull the same
amount, so don't expect absolute uniformily of
operation. Plan on covering 225 kHz with each
crystal (after multiplication to 2 inetersy and you
will probably be close, There should be some
overfap.

Each VX will have ifs own personality, so'the
kevnote here i o experiment. Some of the
suggestions given in this article should make the
job easier, [aEF—]

e Strays ¥,

Attention potential hams in the area west of
Chicago: Code and theory classes will be held
every Wednesday night at Land of Electronics,
400 South Main St., Lombard, 1L 60148, Fur
more information contact Philip Camso, K9DTB,
at the above address,
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club?

The Arizona Repeater Association is constructing 50-watt 2-meter amplifiers as a
group project. In this article the designer, K7QWR, describes the circuit used, as
well as two other units that be has developed. A group construction project can
provide the spark to revitalize a club that bas stipped into lethargy. How about your

Some 2-Meter Solid-State Rf
Power-Amplifier Circuits

BRY ROY C. HEJHALL.* K7TQWR

HE MAJORITY of the commercially made

Z.meter fm transceivers available today have
i power-output levels of 1 to 15 watts. There are
inany occasions when an fm operator would like
to have a little more "soup™ to be ahle {o work
over greater distances. This article describes a
S-watt output amplifier for the 2-meter band
which will udd more “muscle” to a4 signal, The
amplifier uses a single fransistor and operates
directly from a 13.6-volt vehicular ¢lectrical
system,

Circuit Description

The amplifier circuit shown in Fig. 1 utilizes a
single 2N6084 transistor operated in 2 Class-C,
“vro-bias configuration. This mode of operation
has the advantages of high collector efficiency at
full cutput and zero dc current drain when no ff
driving signal is applied. The reader should note
that zero-bias operation yields an amplifier that is
not a “linear.” It is designed for fm (or cw)
operation only, and would produce objectional
distortion und splatter if used to amplify either
a-m of ssb signuls,

* Section Manager, Communications Applica-
tions, Motorola Semiconductor Projects, Ine., P.
0. Box 29563, Phoenix, AZ 85036.

The amplifier operates directly from an auto-
mobile electrical svstem, so no additional power
supply is jequited for mohile aperation, The
input- and output-tuned vircuits are designed to
match the impedances of the ftransistor to a
S0-ohm driving source and to a 50-chm antenna
system, respectively. Since hoth the input snd
output impedances of the transistor are extremely
low (n the - to S-obm region), the matching
networks employed are somewhat different than
those used with tubes. The setworks chosen for
the ammplifier of Fig. 1 we optimized for low-
impedance maiching, and they perform their
tasks efficiently. Contrary to comments that the
author has heard, it fs possibie to design an input
matching network that effectively and efficiently
matches the input impedance of the transistor to
a $0-ohm driving source, The network Jesigns for
this amplifier were Jone with the wid of a
compu ter,

The elaborate decoupling network used in the
callector de feed s for the purpose of assuring
amplifier stability with a wide vamety of loads
and tuning vonditions. Fig. 2 shows a power-
output-versus-power-input plot for the ampilifier.
The 2N6084 transistor is conservatively rated at
40 watts output {approximately 60 watts «c
input). The amplifier can readily be driven to
power output Jevels considerably higher than 40
watts, but it js recommended that it be kept
“throttled back™ to not more than 350 watts
output. {f your transmitter or iransceiver has
greater than 10 watts vutput, an attenuator
should be used at the amplifier input to keep the
output from the amplifier below 50 watts.

Our discussion of power levels thus far has
focused on 1t power nufput, This is the practice
in commercial service and the custom has come
into common usage tor I-meter fm rigs, probably
because of the large number of converted com-
mercial rigs in use. When Jdelivering 40 watts of
output, this amplifier has 2 dc power inpuf of 63
waits — the number which the FCC requires you
to enter in your log.

An end view of the breadboard version of the 50-
watt 2-meter amplifier. The input circuit is at the
lower right, and the output network 1s at the upper
1eft,

QST for
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Fig. 1 — Diagram of the amplifier which provides

40 to 50 watts output, Capacitors are mica unless

otherwise noted. The resistor 5 a composition

type. The heat sink is a Thermalloy 61698

{Allied Electronics No. §57-2890).

C1,C7 - 5- to BO-pF compression trimmer {Alco
462 or equiv.}.

C2,C£1l-06},(:8, incl. — Mica button {Underwood
J-101},

C3,C9 — 9 to 180-pF
[Arco 483 or equiv.).

C10 = Feedthrough type,

C11 ~ Tantalum,

C12 - Ceramic disk.

compression  trimmer

Construction Details

Construction  of the amplifier is straight-
forward. The usual precautions that must be
observed when building a sofid-state final amp-
lifier are followed. These precautions include
proper mechanical mounting of the fransistor,
emitter grounding, heat <inking, and decoupling
of the supply-voltage leads. Most of the com-
ponents used are conventional jtems which ace
readily available, with two exceptions. The fixed
mica capacitors, Underwood type §-101, are a3
special  mica unit  designed for  high-frequency
applications, The core for RFC1 and the if bead
used for REC3 are available only trom one
source. {See Appendix A.)

The amplifier is constructed v a pe board
which is bolted to a heat sink, A few islands can
be etched on the board for tie points, at the
builder’s discretion: a complex fail pattern is not
required, [n the amplificr shown in the photo,
islatds were efched only for input and output tic
potats, Circuit-board islands may also be etched
for the transistor hase and collector leads, How-
ever, an interesting alternative method was used
in the author’s breadboard amplitier. The hase
and collector islunds were formed by artaching
small pieces of pc hoard to the top of the main
board. This procedure added a few tenths of a pF
of capacitance at the connection points, so if you
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/7]7 EXCEPT AS INDICATED, DECIMAL VALUES OF
CAPACITANCE ARE IN MICROFARADS ( 1F )
OTHERS ARE IN PICOFARADRS { pF OR HUFED
RESISTANCES ARE IN OHMS |
R OO0, M0N0 GO0,

J1,J2 - Coaxial connector, panel mount.

LT « 12 nH, No. 10 tinned wire, 1-1/d-inch {ong
straight conductor,

L2 — 30 nH, 1-3/4 turns, Na. 10 tinned wire, 3/8
inch 1D, 3/4 inch long.

L3 — 18 nH, No. 14 tinned wire, 3/4-inch long
straight conductor,

Q11 — Motorola stlicon power transistor,

RFCT — 17 turns, No. 16 enam. wire wound on
Amidon T-80-2 toroid core.

RFC2 — Molded rf choke {J. W. Miller 9250-15}.

RFC3 ~ Ferrite bead {Ferroxcubhe 56-530-65/3B
or equiv.},

choose to etch islands directly on the main hoard

¥ou may want to increase fthe value of 6
slightly, {The values of C4 and C5 are not
crifical.)

A word about the care of a stud-mount of
power transistor: Two of the mast important
mounting precautions are (1) to assure that there
is no upward pressure {in the direction of the
ceramic vap) applied to the leads, and (2) that
the nut on the mounting stud is not aver-
tightened. The way to accomplish item 1 is o
install the nut firsr and solder the feads to the
circuit later. For jiem 2, the recommended stud
forque iy & inch-pounds. For those who don't
have a4 torque wrench in the shack, remember
that it is better to under tighten than to over
tighten the mounting nul.

The transistor stud is mounted through a hole
drilled in the heat sink. A thermal compound,
such as Dow Corning 340 heatsink grease, should
be used to decrease the thermal resistance from
transistor case to heat sink. Sce the cxcellent
article by Whitc in QST for April, 1971, for
details of heat-sink design.

Series impedance in the emitter circuit can
drastically reduce the gain of the amplifier. Both
transistor emitter leads should be grounded us
close to the transistor body ax is practical.

The wiring for the de voltage fveder to the
collector should have extremely low dc resistance.
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Fven u drop of one volt can significantly reduce
the power output of the anplifier. A good goul is
less than 0.5 volt drop from the car battery to
the transistor collector. With operating currents
of sevexal amperes, a total de resistance of only a
fraction of an ohm is needed. A standard com-
mereially made heat sink is used for the S0-watt
amplifier, and it is adequate for amateur com-
munications, Forced-zir cooling across the heat
sink should be used for any application requiring
long-term  key-down operation at 40 watts or
more of autput,

Tune-Up Procedure

There are oo convenient do indicators for
tuning the vutput tank of a transistor final, such
us the classic tune-for-a-plate-current-dip instruc-
tian popular with the fube circuits, Generally, the
best way to tune a transistor final is for max-
imum rtf power output. If this approach resuits in

42

Fig. 2 - QOutput power chtained from the amp-
lifier shown in Fig. 1.

exceeding the power ratings of the transistor,
then the powes output should be reduced by
reducing the drive-level, not hy detuning the
final, in the case of an outboard PA stage, such
a5 descnibed here, both the input and ontput
networks cun be tuned for maximum rt output, 1f
the driving source has an oufput impedance of
approximately 50 ohms. Howsever, a betfer pro-
vedure consists of funing the output tank circuit
for wnaximum ef output and tuning the input
circuit for minimum SWR s measured between
the exciter and the final amplifier, This tune-up
procedure has the added advantage of assuring
that the amplifier presents 2 50-ohm load to the
exciter, A dc ummeter to check collector current
is a uscful tune-up aid.

Do not despair i you do pot have an
expensive vhf watimeter, Since tuning is for peak
catput, a Monimatch-type SWR bridge i
adequate for the job. Also, the wattmeter de-
scribed by WISL in QST for April, 1972, would
be an excelfent choice. The best tuning procedure
i% to thonitar vimuttaneously both vutput power
fabsolute or relative} and input SWR, Perhaps a
frieml's power or YWR meter can be borrowed
for this process, as tuning is a sef-if-once-and-
forget-it proposition,

First, apply dc voltage with ao of dnve. No
collector curvent should flow. Then apply a low
ievel of rf drive — perhaps 25 percent or less of
the rated 10 watts maximum drive - and tune
the input network for maximum indicated col-
lector current, The networks nay not tune fo

The decoupling network
for the 138-volt supply is
at the lower left, shielded
from the f circuit. Tip
jacks are included for
conpection of a collector-
current meter. Most com-
ponents are soldered di-
rectly to the circuit board,
The output filter and
COR circuit were not in-
cluded in this version,
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Fig. 3 — Parts-layout diagram for the S0-watt amplifier (not to scale}. A 4 X B-inch pc board is used as the

base,

resonance at this low drive level, but you should
at least get an indication of proper operation by
smooth tuning and lack of any erratic behavior in
the colector-current reading. Gradually increase
the drive, retuning as you go, until the rated 7-10
watts input and 40- to SO-watts output are
obtained. As power input is incressed, use the

001

HEPS3007 on
2N5591

recomnmended tuning procedure of maximum out-

put from the output tank and minimum input
SWR for the input circuit,

There is danger of low-frequency oscillations
with most transistor amplifiers, A scope of 5-MHz
orf more handwidth connected to the do tfeeder at
point A makes an excellent indicater of any

RFCI
2e
type
MHz
J2

OUTPUT

EXCEPT AS INDICATED, DECIMAL VALUES OF

CAPACITANCE ARE IN MICROFARARS | pF 1,
OTHERS ARE IN PICOFARADS L pF OR ppfl,

RESISTANCES ARE (N OHMS |
k= {000, M=1000 000,

Fig, 4 — Circuit diagram of the 25-watt amplifier.

Capacitors are disk ceramic unless otherwise

noted.

C1 -~ 5 to 80-pF compression trimmer {Arco
462 or equiv.}.

2 - 2+ to 50-pF compression trimmer {(Arco
461 or eguiv.). ’

C3 - Button mica {Underwood J-101},

C4,C5 —~ 9- to 180-pF compression
[Arco 463 or equiv.].
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trimmer

J1,J2 — Coaxial connector, panel mount.

L1 — 1-inch length of No. 14 tinned wire.

Q1 — Motorola silicon power transistor (2N5531
or HEP S3007 for 25 W output, 2N5B90 or
HEP $3006 for 10 W output}.

RFCT — Farroxcube VK200-19/4B ferrite choke.

REC2 - Molded rt choke (. W, Miller 9250-15),

RFC3 - Ferrite pead {Ferroxcube H556-500-65/38
or equiv.).

T1 ~ See Fig. 5.
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low-frequency oscillation. The author’s amplifier
was completely stable over a wide range of power
levels and tunming conditions, but one should
dlways be looking for signs of instability when
adjusting a solid-state stage. it is possible to have
signal oufput on all hf and vif amateur bands
and all TV channels, simultaneously, when a bad
case of parasitic oscillation occurs. For those who
may have access to one, the best indicator of
parasitic oscillation I8 a4 wide-band spectrum
analyzer.

Parts Procurement

Components for the two-meter amplifier will
have to be ordered from several sources. The
hard-to-obtain items are listed in Appendix A,
along with suggested vendors, The rest of the
components needed, including the solid-state
devices, can be uyrdered from Allied Klectronics,
2400 W. Washington Blvd., Chicago, {L 60612.
Allied has a catalog (Industrial No. 720} availzble,
which is an invaluable 2id when ordering. Of
course, local dealers and other mail-order houses
also can provide many of the parts.

AFCI

2ZNE589 or
HEPS3005

146 MHZ
)

Fig. 8 ~ Cireuit of the 3-watt amplifier, The

vesistor 5 1/2-watt composition and capacitors

are disk ceramic, unless otherwise noted.

G1 — 9- w0 180-pF compression trimmer (Arco
463 or equiv.}.

C2 -~ 5 to 80-pF compression trimmer [Arco
482 or equiv.).

C3,C4 ~ 15 to 15pF compression trimmer
{Arco 460 or equiv.),

J1,J2 — Coaxial connector, panel mount.

14

Fig. 5 — Transmissiondine output transformer
consisting of 2 d-tnch long conductors, No. 20
enam, wire, twisted to 16 crests per inch, using
an electric drill. The conductors should be color
coded, one with one color and. one with a second
color. Form the twisted pair into a i/2-inch dia
circle. Unwind the leads so that only the portion
of the pair forming the circle remains twisted,
Connect the leads of each color as shown,

Additional Designs

For those who own a low-power fm trans-
ceiver, an intermediate amplifier stage or a finaf
amplifier providing 10 to 25 watts may be
desired. The circuit of Fig. 4 is suitable for the
INS5391 or HEP 33007 transistors (25 watts), and
the 2N5590 or HEP3006 {ransistors (10 watis),
An unusuzl feature of this circuit is the use of a
transmission-line tfransformer in the output net-
work. Details of this transformer are given in Fig,
3. A driver stage which delivers up to 3 watis iy
shown at Fig. 6. A 2N5589 or HEP 53005 can be
employed in this driver stage. The construction
and fune-up procedures for the amplifiers of Figs.
4 and 6 are similar to those described earlier for
the 50-watt amplifier,

Accessories

When an amplifier stage is used with an fm
transceiver, a method of automatic {rans-
mit/receive switching is needed. A simple carrier-
operated relay (COR), such as shown in Fig. 7A,
van be employed for the amplifiexs described in
this article. The fevel of input rf required io
operate the COR is determined by the value of
Ri. One to two watts of Z-meter energy will
operate K1 when & 4700-ohm resistor is em-
ployed. The 1f signal is rectified by two high-

+
0136V DC

ko
I X

146 MHz
J2
Chypr £ o~
] : ~
i5
ca QUTPUT

L1 « 25 nH, 1 turn, No. 18 tinned wire, 3/16
inch dia.
- 0.15-4H moided choke {J, W. Miller
9250-15).
Q1 - Motorola silicon power transistor.
RFC1 — 10 turns, No., 20 enam. wire wound ovar
a 610-chm, 1/2-watt composition resistor,
RFC2 ~ Molded rf choke {J, W. Miller 8250-15).
RFC3 — Ferrite bead {Ferroxcube 58-590-65/3B
or equiv.).

L2
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+ 13,6V p——) ANTENNA
RF KIB .;
INPUT
CR1 K1A AMPLIFIER
TPUT
RT 24700 Kic ouTRu
001 MPS-A13 1
: CR2 KiD ——OTRANSCEIVER
CR3 OAMPUFIER
,:Eom KIE & INPUT
‘ (A)
RELAY TOP VIEW RELAY S3IDE VIEW
\\SH&R&"G REMOVE
L~ ADDED L EDRECTING
(B)
Fig. 7 — (A} COR ecireuit. Capacitors are disk FILTER
ceramic.
CR1 -~ 100-PRV or more, 500-mA or more Lt
silicon diode {Motorola 1N4Q01 or equiv.).
CR2,CR3 — High-speed, low-capacitance 100-PRV
silicon diode {(Motorola MSD7000 duat INPUT ouTRUT
package used here}, 1 ¢
K1 - 12V contacts 2

- 4pdt open-frame relay,
{Camar CRD-1603-4S35 or equiv.,
67R4-12D also suitable), modified as
scribed below.
€1 — Npn silicon Darlington transistor, hpg of

5000 or more (Motorola MPS-A13 or equiv.}.
{B} The COR relay is modified by removing the
connecting wires from all four wiper arms and
adding two shorting bars, as shown Only the
stationary-contact connections are used.

Sigma
de-

speed switching diodes; the dc output from the
wectifter is applied to Q, a Darlington-connected
transistor paiz. When sufficient current is de-
veloped in the base circuit, Q1 will turn on,
activating K1, A transient-suppression diode is
included across the relay coil to prevent voltage-
spike damage to Q1.

The switching circuits needed to take the
amplifier in and out of the circuit are somewhat
complex, as can be seen in Fig. 7A. The cost of
four coaxial relays would be prohibitive, But, an
open-frame relay can cause sufficient loss at 146
MHz io seversly degrade the sensitivity of the
associated receiver. To get around this problem,
the author modified an inexpemsive relay as
detailed in Fig. 7B. The long leads to the wiper
arms wete removed and discarded. Two shorting
bars were added, as shown in the drawing, Ex-
ternal connections were ade only to the sta-
tionary contacts. Received signal toss through the
modified relay measured 04 JdB -~ an in-
significant amonnt,

Second-harmonic output from the 50-watt
amplifier measured 34 dB down from the level of
the 146-MHz energy. Thus, the computar-design
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L1

Fig. 8 — Pisection output filter., C1 and CZ are
38-pF mica capecitors (Elmenco GED320J03 or
equiv.), and L1 consists of 2 turns of No. 18
tinned wire, 1/4 inch 1D, 0.2 inch long (approx-
imately 44 nH).

output network compares favorably with the pi-
section tank circuits often used in hi transmitters.
To assure that harmonic energy didn’t cause a
problem to other services, a simple pi-section
output filter (Fig. 8) was added. This filter is
designed for S50-ohm input and output im-
pedances; it can be used with any two-meter
amplifier. The insertion loss of the filter at 146
MHz is 0.2 dB, while it provides 46 dB attenua-
tion at 292 MHz and 25 dB at 438 MHz.

A Club Project

Club construction projects have long heen
used to heighten growp interest. The 50-watt
amplifier described here has been selected for
construction by the Arizona Repeater Associa-
tion, Under the direction of Rod O’Connor,
WIEKV, 30 members of the group are duplica-
ting the design of Fig. 1. Al Kendall, WA7PPP,
has been petting the parts together for the pro-
ject. The approach used by ARA follows Heath —
a kit of parts along with step-by-step instructions
are being provided tfo each interested club

(Continued on page 6&)
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Telephone

Interference

BY HARLAN BERCOVI, * WOMYN

TP ECENTLY the writer was plagued with tele-

phone mtesference problems, beth fo his
own phones, and to those of ncighbors. After
several frustrating months, the problem has final-
Iy been resolved. 1t is hoped that this article will
save others the aggrevation experienced here.

Pracedures

The first step wnos fo contact the telephone
company repair service. They sent out a repair
man and his supervisor. After an entire afternoon
of trying to eliminate the inferference from a
neighbor’s phone, the results were nil. The nor-
mal tand usually the only) solation the phone
company fries I8 to place a 02-UF capacitor
across the phone line, at the phone, These capact
tors have proven effective in solving interference
from broadcast stations, but since the capacitors
are of paper foil construction, with hiph internal
indnctance, they are unsuitable at amateur fre-
quencies. Also, the telephone system uses a water
pipe ground, near the service entrance, and the
long run from that point to the phone van negate
any possible etffects of the capacitor.

The previous literature on the subjeet was
reviewed, und it was suggested to the repair

F7297 So. Chase Way, Littleton, CO 80123

WOMYN passes along some useful in-
formatiorn on the methods for treat-
ing stubborn cases of telepbone inter-
ference. Curing telephoune interfercnce
i the responsibility of the pbone
company, rot the amatenr. However,
as WOMYN points out, sometimes the
phone company troubleshooters are
aot aware of the standard procedures
for correcting the interference.

supervisor that the phone company obtain 2 type
425] interference-suppression network to install
in the phone, in place of the existing 425E
network.l At first, the phone company said there
was no such thing as a “425]™ network. Deleting
the painful details, sulTice it to say that a suf-
ficient guantity of 425}s have been installed to
climinate the problem in my- neighborhood, in-
cluding my own phones.

As dJiscussed in Haoff’s article? the real villain
is usnally the compensation petwork, but it can
be other things. A meeting was arranged with the
engineering personnel of the locil company
iMountain Bell}, and the Rell Svstem Practices
manual was exumined. The information on how
to eliminate the probiem i in the manual, if vou
can only get the maintainance people to read it.
Refer them to: Bell System Practices Plant
Serfes, Issue 6, April, 1970, AT- & T Co. Stan-
dard, see section 500-130-H)U. Fhis secton dis-
cusses canses and cures of telephone interference
from rvadio signals. [ points out that intertference
can come from corroded connections, untermi-
nated loops, and other sources, It correctly points
ont that the f can be picked up on the drop
wire «uming into the house, and also on the
wiring within the house, but (usually) the detec-
tion of the ¢f oceurs inside the phone, The
detection usually takes place at the varistors in
the compensation networks, andfor at the re-
cetver noise suppressor and the varbon micro-
phone, But inferference suppression should be

1 The 425J network is the same xy the more
commonly used 425E, except that resistors are
used instead of varistors. The only difference to
the telephone user is that if be is close to the
exchange, the signals will be louder than normal,
tf he is far from the exchange, the signals will be
somewhat weaker. However, this 15 2 small price
to pay for interference-free yeception.

2 Hoff, “Stopping Telephone Interference,™
8T, Maxch, 1968.

This 15 a standard Model 500 desk tzlephone with
the cover removed. The 425J network is mounted
in the phone, just to the lett ot the bell. Adja-
cent to the phone, at the rear, 15 a 40BA
vapacitor. Te the right of the phone is a 1542A
inductor and next to it, to the rear, is a 4010E
and at the far night is a 425J network,

QST for



handled two ways: prevent the if from getting to
the phone, and prevent it from being rectified.

The telephone companies (Bell System) have
two devices for this purpose, The first is a 40HA
capacitor, which {s instulled at the setvice en-
irance protector, and the second is the 15424
inductor, which is installed at the vonnector
block. According to the practices manual, the
40BA bypasses rf picked up on the drop wire
coming into the houss from the phone, and the
1542A suppresses rf picked up on the inside
wiring. These ure mentioned because in very
stubborn cases they may be necessary. Bui first,
it is suggested that the telephones be medified.

Since there are several different series of
phones, they will be discussed separately:

5010 series - These are the desk and wall
phones most commonly in use. They come in
several different configurations, but all use a
425-serles  compensation network. The leiter
designation can be A, B, C, D, E, F, G or K, and
all these networks contain varistors, The network
should be replaced with a 425), in which the
varistors arc replaced by resistors. Also, .01-UF
disk-ceramic capacitors showld be placed avross
the receiver suppressor. The suppressor is a diode
across the meceiver terminals. The cathon micro-
phone in the handset should be hypassed with a
OH-UF ceramic capacitor.

Sertes {550, 1600, 1700 - These are the
“TouchTong” phones, and the cure is simifar to
that for the 500 series, except that the network
is a 4010B or D, and should be replaced with a
4(HOE.

Trimling series ~ These ate the “Princess”
series phones, The practices manual says that
these should be modificd by installing bypass
capacitors across alf components in the sef that
may act as demodulators. This siatement is rather
vague, bui evidently a solution is known to the
telephone company for those sefs.

At the cnd of section 500-150-100 is an
ardering guide for special components and sets, as
follows:

Ordering (uide:

Capacitor, 408A

Inductor, 15424

-49 Gray, -50 Ivory

Set, Tetephone, -+f Modified

Set, Telephone Hand, 2204, -rif Modified

Set. Telephone Hand. 22208, -rf Modified

Set, Hand G, -rf Modified

Dial — (TouchTone dial only~ -rf Modified.
The type “‘G™ Handset is the one used with the
500 and TouchTone seres phomes. Also, Moun-
tain  Bell has put out an “Addendum
500-130-100M8, {ssue A, January 19717 to the
practices manual, which states that items for ¢f
mnodified phones should be ordered an nonsstock
Form 3214, as follows:

{Telephone Set type)

Modified for BSP S00-150-100

for Radio Signal Suppression
It might be wise to check with your local com-
pany to see if they are using a similar addendum.
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It should he emphasized here that the tele-
phone companies dislike Joing modifications in
the customer’s home, The proper pracedure ¥s to
identify the problem, letting the phone cumpany
know the cooect section in the Hell System
Practices, and have them order the modified
telephone. Then when they do receive the phone,
they simply come out and exchange the old
phone for the new, rf modified anit. I that
doesn’t carrect the problem, have them try the
40BA and 1542A units, installed per the manuatl,

Whatever you do, refuse to accept the answer
that “there is no such thing as a 425), or “the
425) has not been available for 3 years,” or
“sacliv signals in the telephone are the fault of
the ham operator, since his equipment must be
defective.” These statemenis have been heard,
and are not correct, The writer had 425 net-
works installed on the phones in his home in
June, 1971, And if you just can't get the job
done by the repair service, it is suggested that
you contact the engineering manager or the oper-
ations manager of your local company. ‘That
always seems to produce resulis.

For those of wvou not served by the Bell
System, it is sugpested that syou contact the
manager of your local company, show him this
article, and ask what similar measures they have,
so thaf vou may correct your problem. One other
thing you will need — good luck!

220-MHz Amplifier

{Continued from page 29)

control, R3. is adjusted to give an idling piate
current of 50 mA.

Operation

The tube used in the amplifier at VE2HW is
TO34/4X150A, It i3 operated with 1200 volts on
the plate, and 275 valts on the screen. Grid current
is 20 mA. An external panel includes grid, svreen,
and plate meters for constant monitoring of
operating conditions.

The position of the output coupling is vritical
for muximum efficiency. Spacing between the
output link and the plate line should nat be less
than 1/4-inch in the interest of avoiding flashave,
The adjustment should be done with the amplificr
tunning at the expected maximum inpui level
Safety first! Remove afl voltages and ground the
plate line before making any adjustment fo the
output link.

Power output was measured with a Bird model
43 wattmeter and a nonreactive 50-ohm dummy
toad., At a do input level of 300 watts, the rf
output was 230 waits, indicating an efficiency of
aover 70 percertt for cw. The amplifier tungs as
easily as ane made for the hf bands and shows no
temperamental tendencies whateves. This amplifier
has been used on nightly schedules with K2AQP/1
and W1QXX near Boston. Results were excellent
over thix path, which covers 250 miles und includes
two mountain ranges,
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Adding Letter and Word
Spacing to ICKEY

T

RY KENNETH STONE,* K80RD

O CONTROL the spacing in a keyer it is

necessary to kecp the dot generator from
starting a character except at the correct intervals
af one, three, or seven dot lengths after any
previous keying vutput ends. The circuit of Fig, 1
is u conventional binary counter with its starting
time controlled and its otttputs fed to pate circuits
that control the keyer.

lhitial control is accomplished by connecting all
flipflop D (direct clear) terminals to the same
voltage level that causes 3 to conduct and close
the keying relay. After transmitter keying, the
counter is free fo he driven from the time-base
pemerator through inverter UID which has a
negative-going  output 1/2-dot length after the

+ 2374 Brenthaven Dirive, Bloomfield, ™M1
48011 3.

Fig. i - KB3OHRD's modification to add word
spacing to [CKEY. The run gate was used as the
aut gate in the original circuit (see text).

Ut — Multifunction |1C containing one JK flip-flop,
one inverter, and two inverting buffers {Motor-
ola MC787P).

U2 - Dual JK flip-flop {Motorola MC7O0P).

U3 — Quad two-input gate (Motorpia MC724P),

i

P ul UL

character ends, Examination« - < timing diagram,
Fig. 2, reveals that output - - - Hip-flop UlA @
terminal is high during poss . character starting
times with an unwanted high at TS. The unwanted
high is eliminated by the action of the inhibit and
controf gates. U3A and U3B. Only after hme T3
and before time T6 are the outputs of U2A ¢ and
U2B {Jlow; these signals are applied to U3A and a
high output at T5 results. The ¢ wgnal from
fliptlop LI1A, and the output of the inhibit gate
are fed to the control gate fo produce a high level
at T1, T3, and T7. This signal is inverted by U1C
and Led to the start gate,

In ICKEY,L a character is started by making
the  input of the Jot penerator low and allowing
the time-base gencrator to toggle this fup-tlop, This
action is the resnlt of the dot-key gate being low.
When the output from 1JIC and the dot key are
combined i the start gate, the result is a high
output it the dotkey gate is operated at T, 'E3. or
T7. This signal is toverted by the run pate, and
sonttrols the dot gencrator C-input terminal, With
ICKEY, the self-completing dot or dash featuse is
the result of the dot-key gate being held by the
mernogies, This signal is tost when the start and fun
gates ate added, but a mplacement signal having
the same effect is added to the tun-gate input, This

1 Van Cleef, “ICKEY — An integrated-Circuit

Eleeironiec Kever with Dot and Dash Memonries,”
(ST, November, 1968.
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Fig. 2 — Timing diagram of the wordspace
cauter, A new character can only start at 71, T3,
or T7.

sigieal  i8 high during keyer ogtput and ussurcs
self-completing dots and dashes.

So far we have a keyer with perfec. spacing, but
what happens if cur key [ever is nof closed by the
“word-spave’ fime, T7? The counter counts on
and the result might be u wait of many dot lengths
before we can start another character. Because of
this, it was Jdecided to stop the counier at ‘17 with
the counter stop gate. One-half dot length atter TS,
U2A & and U128 ¢ cutputs are low; these sutputs,
fed to the counte. stop gate, inuke ity output, snd
the § terminal of flip-flap Ul A, high. This means
that (/LA can only set after TS, and it does so after
To. 1If ULA does not change state after Th, U2A
and U2B can not change state and the counter
stops. An incorreet word space could resuli from
this method, but it was found that the long
word-space interval was not hard to estin e, and
no trouble rosulted,

The spacer is constructed using one Motorola
MCT24P, one MC790P and one multifunction
MC787P. The original vut gate of ICKEY doex not
have the driving capability requited, and is replaced
by an ﬂwertmg butter. The old out gate is used an
the run gate in this uoditication. [F5T=]

Strays “%s

QRA?

Your insert introducing WeWYD's interesting
DRRE article (Drecember 19710 Q8T high lights
that the ring vircumference is /4 wavelength,
and that the thing was originally dJdesigned by
Boyver for vif shipboard use. Let’s see, the highest
vif is 30 kHz . . . guarter wavelength a little
over o mile and a balt . . . what ship Jid you
say that was?

Dear Hir:

~drt CGoodnow, WIDM

[EDITOR'S NOTE: A mighty big ship! WiDM
is right of course — the adjective “very™ should
not have been used with “‘very low frequencies.*
In fact, it would have been better just to say the
DDRR 5 4 small anienna for whatever frequency
it is designed for; here is why:
vt (very low frequencies)
If {low frequencies)
mf (medium frequencies)
kit (high frequencies}
vhf (very high trequencies)
uhf {uitra high freguencies) 300 to 3000 Mz,
shf {stiper high trequencies) 3 ta Io GHz,
eh{ {extremel high frequencies} 30 o 300 GHz.)

below 30 kHz.

30 10 300 kHz,
300 to 3000 kHz,
3 to 30 MMz,

30 to 300 MHZ,

In commemoration of the seventieth anniversary of
Marconi®s first transatlantic wireless message of
Deember 12, 1901, the Society of Newfoundland
Radic Amateurs (SONRA) set up a station in
Cabot Tower on Signal Hill, St. John's, New§ound-
fand. This was the site used by WMarconi for
reception of that first DX signal, SONRA, using
the special rail, VB1MSA, made 2169 QSOs during
the event. Shown here is President John Tessier,
VO1FX, working GB3MSA in Cornwall.
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Heré's the other operating position of KL7MF,
Engineer-in-Charge of FCC% Alaska office. Hal is
well known on the bands both now and in years
past as WEMI from San Diego.
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Hints ax«

Kinks

For the Experimenteo

rarssim ey

COAX SHIELD SEPARATOR

As many may know, preparing the shields of
coax cable tor soldering to tie points and coax
eonnectors can be a long, tiresome job, particu-
larly if the shield is to be longer than 1/2 inch.
However, there is 2 method that £ use fo save
time. to prevent sore fingers, and to make a peat
job.

Insiead of using a nail of other pointed abject
to separate the shield, & file card (a tool used to
vlean the fifings out uf the grooves in a file)
prushed lengthwise on the coax shield does the
job micely. Rotate the cable while brushing so
that the shield combs out evenly. If strands
longer than an inch or so are required, a common
packet comb dlso does 2 nice job of untangling
these fine wires. - Miltor L, Trzaske, WA2QI()

A SIMPLIFIED DIRECTION FINDER

From time to time | have seen articles on globe
direction plotters of one kind or another. However,
they all secmed somewhat complicated and would
take too much time to construct. [ like a simpfified
version that | saw at WA4BYR’s shack. [t can be
put together in about thirty minttes and has been
mast satisfactory.,

Tuke anv suitable-size globe (the vne | used was
9 inches in diameter) and remove 3t from its
semucizenlar support. Drilt o bole that will aceept
the support at vour location on the globe, and
another directly opposite the first hole. Then place
the plobe back on the wuppoits, My support was
graduated in degrees, with the zero at the equator.
tlsing this zero, | drew in 4 new equator using a
pen and India-ink, then placed approximaie direc-
tion marks around this line to indicate the compass
points.

To use, I place the location that 1 am interested
in directly under the support arm. The approxi-
mate direction then is indicated on the new
equator. — Roh Davis, K4BRD

Hare is my simplified directton finder with the new
equator and compass directions drawn on the
globe. This takes the guess work out of finding the
required bean headings.

AUXILIARY SPEAKER FOR REGENCY HR-2

i have found that an auxiliary speaker sounds
better than the built-in speaker of my HR-Z.
However, to connect an auxiliary speaker,
disconnect the jumper wire on terminals t and 2
and fasten the speaker to the two screws on the
rear terminal strip.

10 aunio
OLTRY
_ADDED WIRE TRANSISTORS
~ gy

TO INTERNAL
SPEAKER

{REMOVED}

Diagram for the adding of an auxiliary speaker for
the HR-2,

Since | use the transceiver both mobile and in
the house, 1 tound the best answer is to have a
separate speaker at both locations, snd to modify
the power plug. The power plug has two unused
pins on it. As shown in the duawing, connecting or
disconnecting the power plug {and the antenna) is
all that is required to shift the transceiver from car
to house operation, - Thomas W. Dorohoe,
W2NIS

REDUCING POWER-SUPPLY IDLING CURRENT

My amplifier power supply was delivering
00 V with 49 mA of bleeder current. or 193
watts of dissipation during «tandby periods. This
did nothing for the cuuipment except to create
heat. The answer o my problem was to drop the
no-load voltage to about hall, and at the same
fime reduce initial charging currents for the filer
capaciiors,

The ptimary side of my plate transformer has
4 dual 117-volt winding which was series connec-
ted for 220-volt operation. Af the center tap of
these windings | placed an induciance made from
the secondary of 8 30-volt lD-amperz frans-
former, and normally-open contacts of a relay in
parallel as shown in the drawing. The added
inductance now draps the no-load output voltage
to stightly more than 2000 and the power dissi-
pated by the hleeder resistor is about one quarter
of the original power.

The exciter VOX relay actuates the transmit
refay, K1, shorfing out ihe added inductance
during periods of transmission, returning the B+
to normal during this time - about 3000 volis,
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The primary of the B+ iransformer has had a
30-valt secondary added to reduce the primary
voitage during idie periods. This inductance is
shorted out by the normally-open contacts on
K1B, returning the primary voltage to normal.

Not only has the heat been reduced, but the
turn-on surge of current is reduced considerably.
Before this modification the transformer had a
“whomp-ike™ sound upon applying power, where
now there does not appear to he any sign of
strain,

All other parts of the power supply — relays,
blowers and filament transformer — are supplied
by 117 volts directly and do not use the modi
cation. This change has been in effect now f ¢
three months. There have heen no difficulties.
Wes Bolin, K4APL..

A ZIP-CORD SPECIAL ANTENNA

Recently | found myself in need of an Ei-
meter anfenna to "elp me keep in fouch with
some of my friend back home while operating
porfable in Arizon . The antenna and feed line
were not readily av 'lable, but I remembered that
one of my friends ad recommended zip cord as
a substitute feed 1ae for a dipole, provided low
power was used, Going one step further, I felt
the entire antenna could he made of this low-
priced material. 1 purchased R0 feet of zip cord
at a local hardware store {at 4 cents a foot) and
peeled it apart for 60 feet. This pave wme the
required 120 feet for a dipole, plus a 20-foot
feed line which was taped to prevent further
splitting. The fecder was fastened to a 2x 4
which was used as a center support. The ends
were extended as far as possible, then tied with
heavy vord to a fence that was in the trailer park
where | was staying. This made 4 slight inverted-
V antenna.

TFo reach the desited frequency of 3935 kHz
it was necessary to shorten the antenna some-
what. | did this by foiding three fect on each end
of the dipole back upon ifself. This enabled me
fu keep skeds with many 75" at home.

Having met with success on 80-metfers 1 im-
mediately hegan to eve -the 40-meter band for
possible use. [ then measured out 32 teet from
the center and cut the wire there, then tied a
knot in the two pleces, leaving a couple of inches
of hare wire dangling, Now for forty metexs. |
merely disconnect the wires snd reconnect them
far 80 meters.
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As the ARRL Antenna Book states, a 40-
meter dipole will often present a good match at
15-meters, and this one is no exception: I have
worked many siations across the country on 1§
meters with low power while using this simple
antenna.

The Handbook or Antenna Book has not
recommended this type of feed line in many
years, though using a twisted pair at one time
was usual practice in feeding a doublet. But,
when the need is there for a quick and easy
antenna, 1 don't think you can find an easier one
as long as you remember to use low-power trans-
mitters (100 watts or less) and trim the wire for
a low value of SWR. ~ Frank S. Wise, W7QYC.

DRESS UP THAT INEXPENSIVE VOM

In most electronics stores inexpensive VOMs
are available, and though adequate in their present
form, their small size and lightness of weight makes
them subject to bieaking. At least that was true in
my case,

My 3 X § % 3/4-inch imported meter has been’
mounted in a § X 7 % 2-inch chassis (Bud AC-402)
which was cut to receive the VOM. Lead weight
Imas been added inside the chassis. Sponge-rubber
lining protects the meter and prevents it from
moving about. A carrying handle and a larger
binding post were added to the chassis for extra
convenience. The large hanana jacks, which have
been connected to the correct post internally, in
the meter, have been a great advantage. Now most
any type meter lead is usable - even hookup wire
if necessary. Rubber feet have been placed on the
bottom of the chassis to prevent movement of the
unit and scratching of furniture. — Evan P. Rolek,
K9SQG/9

My small VOM has been given some weight and
size with the mounting in a Bud AG-402 chassis.
Banana jacks were added and will accept almost
any lead.
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The Comcraft CTR-144 Two-Meter Transceiver

i"rHE CURRENT BOOM in fm and repeaters
started with crystal-controlled transmitters and
receivers has led {o the impression that the
fixed-channel method is the unly way to go with
fm, Nobody denies the basic advantages of crystal
control, partrcularly in work with repeuaters, but
why anyoune should be stuek with it is beyond this
writer’s vomprehension. The usual answer when
this question is raised — that the stability require-
ments of fm are too critical for tunable gear — is
little mote than arrant nonsense. If ssb transceivers,
many times more vritical as to stability, can be
mass-produced for mebiie use, cerlainly tunable fm
rigs can be.

‘The main advantage of crystal control lies in
the ahility to be preciselv on whatever channels
may be in use in a given locality. This was no
problem when most activity was on the “34 - 94"
combination, or, at the most, two other channels.
But with the proliferation of input and output
frequencies now in evidence almost everywhere,
operation  entirely with vrystal control is both
invonvenient and expensive.

‘the Comeraft CTR-144 Two-Meter Transceiver
provides practicali solutions to transmitter and
receiver frequency-control problems, und it can be
used with either a-m or fm, over the entire 2-meter
hand, The receiver is tunable, and well designed for
either w-m or fm service. The fransmitter can be
either wvrystal or VFO controlled, choice being
made with a 3-position switch on the frant panel
that aiso takes ecare of crvstal sclection. Three
crystals plug into sockeis instde the unit, and a
fourth has a front-panel socket. Neither transmitter
nar receiver
frequency instability, even under the rather seveze
eonditions encenntered in mobiling during a New
England winter.
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axhibits any harmful degree of

Functions and Features

The frequencies and stage functions detailed in
Fig, 1 may be of interest to home-builders of vhf
gear, 4s well as to prospective purchasers of the
CTR-144. The diagram is a simplification of that
given in the instraction manual, fo clarify the stage
functions and separate transmitting and receiving
lineups.

The transmitter osvillator for erystal control (1.
upper lett)y uses B-MHz crystals, and is followed by
two conventional tripler stages. When the selector
switch is in the VFQ position (33, the top threa
stages are disabled and the second row takes over.
Heterodyning replaces {requency multiplication, to
get to 72 MHz. The final doubler and puwer
amplitier, right, work with either exciter line,

Some rather interesting circuit trcks are in-
volved here. Two stages in the exciter share a
common collector circuit, as shown in Fig. 2. The
T2MHz output of the VFO-controlled system is
low, so nuxer 3 has a following amplitier, 9201, at
the lower lett of Fig. X The crystal-controlled
stages multiply to 24 MHz, and drive the tripler to
TIMHZ, Q202, upper left.

The tripler and amplifier stages are tapped
down on their collector circuit, T201, to preserve
the (7 of that 72-MHz ctrcuit. A bandpass response
at 72 to 74 MHz is achieved by the coupling circuit
vonsisting of T201, T202. and capacitors (204,
206 and 207.

Also of interest, fo users of amplitude modula-
tion, at least, iz the fact that full modulation is
applied to the last two amplifier stages. The final
doubler stage, not shown in Fig, 2, has modulation
in the upwuard ditection only,

At the left center, 4 65-MHz crystal oscillator
{2) serves both transmitter and receiver. its output
heats with the transmitter VFO (7 to ¢ MHz) in

Looking into the left (receiver] side of the Com-
cratt Two-Meter Transceiver shows the receiver
section, mounted on a vertical circuit board, Audio
and power components are on the horizontal shelf
at the top.

QST for



The right side of the CTR-144 Transceiver is
mainly the transmitter, Like the receiver, itis on a
vertical circuit board. Variable capacitors, center,
for final tuning and loading, are the only trans-
mitter controls brought out to the front panel,
ather than the vernier dial for the VFQ,

mixer 3, to give vutput at 72 to 74 MHz. The
following 72-MHz amphfier builds up the output
to drive the doubler and amplifier. Transmitter
power output mmns 6 to 8 watts,

In receiving, the output aof oscillator is
multiptied to 130 MHz and fed to mixer 1, where
it beats with amplified incoming signals, to give a
first intermediate frequency of 14 to 18 MHz. The
first i-f amplifier is funable over this range, iracking
with the tunable receiver oscillator as the latter
covers 12 to 16 MHz. The two combine in mixer Z,
piving a fixed second if of 2 MHz. The limiter-
diserimvinator and audio-age system shown at the
tight complete the receiver lineup.

This simple combination of heterodyning and
oscillator-multiplier fechniques does several things
very well. The 18-times frequency multiplication
following the crysfal oscillator makes possible
good-sounding fm of adequate deviation, while
retaining the obvious advantages of crystal control
~ with inexpensive and readily available B-MHz
crystals. Heterodyning the VFQO output to the
72-MHz range preserves the hi stability of the VFO
at the operating frequency, Getting adequate de-
viation at 7 MHz is, of course, no problem with a
tunable oscillator. You can monitor it in your
T-MHz receiver, if you like, as a check. The final
deviation will be only twice that at 7 MHz, The
modulation methods involved are such that the
deviation is essentially the same with either crystal
or VFO control. Deviation is adjustable, up to a
maximum of 10 kHz.

[nclusion of a-in operation, a real plus on its
own, pays an incidental dividend in solving a
frequency-spotting problem that hampers users of

b]
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fm-only receivers. [t is in the nature of fm teceivers
to respond only to the strongest signal on a given
frequency. With any apprecigble dJifference in
signal levels, the spotting signal merely blanks out
the incoming signal, and zero-heating is impaossible.
Flipping the mode switch to the a-m position
eliminates the inherent capture-effect of fm, und
even a very weak incoming signal can be zeroed
accurately, (Hint to fmers: it is easy to arrange for
a-m detection in any fm receiver, and it’s 2 preat
did in gefting on-frequency without expensive test
gent.)

An even better sofution to the spotting
dilemma is offered by WIKLK in April @ST.LHis
simple frequency standard provides for simuiating
alrmost any repeater input frequency accurately in
your receiver, avoiding the vhance that you may
zero the wrong station, if vou use incoming signals
for spotting purposes. This way, you don’t have to
hear either the repeater oy its input signals, to get
things started. You do, of course, have to know its
input frequency.

1 Blakesiee, “Double Standards,” OS87, Apdl,
1972,

144 =148 144148
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Fig. 1 — Simplified diagram of the stage functions and frequencies in the Comcraft transceiver. The
B5-MHz crystal oscillator, center, serves both transmitter and receiver. Audio and power functions are
omitted, in the interest of clarity.
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Fig. 2 —~ Partial schematic diagram ot the exciter stages in the CTR-144 that are common to both the
vrystal- and VFO-controlled portions. The VFO amplifier and crystal-controlled tripler stages use a

common collectar cirewit without switching,

Now just a word about a-m, for its own sake.
Many fm-ers, in their rock-bound isolation on a
few fixed channels between 146 and 147 MHz,
way not realize it, but a-m still does fill important
roles on the vhf scene, especially when combined
with guod variable-frequency control. After several
vears of rrustration with look-alike work-alike
impuorted crystal-controlled boxes that are usable
only when you have the right crystals, being able
to tune the whole band #gain and hear anyone
within vour receiving range brings back some of
the old pleasures of having 2 2-meter rig in the car
when traveling. The modes have complementary
advantages, and need not be competitive, The fm
repeaters sound geeat, and they certainly do open
up the reliable operating range of mobile stations,
but zm <hows its warth, too, in direct
comparisons, This is the nature of the two modes:
fm 1y unbeatable within its service area, but a-m
“hangs in there,” at least marginally readable. with
somewhat fower xignal levels,

Construction and Packaging

The transceiver is built mainly on three circuit
boards, Looking into the unit from the top front,
the left side is the roceiver and the night the
transrnitter, Audio and powcer components are on a
harizontal shelt' at the top. Miscellaneous others
are on the rear wall, and on a plate set bavk trom
the panel, The eneral impression is one of open
accessibility, not often scen in compaet solid-state
peat. One feels that he might have a fighting chance
of servicing the CTR-144 successfully.

The dial, controls, and packaging are Faintly
reminiscent of exaly Gonset Communicators, which
s certainly no knock. Receiver tuning is smooth
and the squelch and anl work nicely, the latter
serving very well in a-m reception, The speaker
grille near the center, apparently cemented in
place, is not part of 4 baffle, the speaker and grille
being separated by an ioch or so of space. This
doesn’t help the andio quality, and this operator
wounld use the built-in provision for a separate
speaker, in 2 permanent installation.

The panel meter, upper Hght corner, indicates
relative secerved-signal  strength, relative power
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output, und, with pressure on a small red button,
battery voltage, if used. Transmitter tuning and
Ioading controls, right side, require readjustment
only with large excursions in frequency. The siull
VFO vernier drive, right center. tunes smoothly
enough to permit accurate veroing. it is not casily
brushed off the intended frequency, but this
conservative user would be inclined to add a dial
lock on its rim,

Five black rocker-type switches in line below
the speaker grille are, left to right, power on-oif,
dial illumination on-off, a-m=fm, spotting, and
transmitter on-off. The transmitter is normally
turned on with the PTT switch on the microphone,
hut a separate control is useful. Remote switching
van ylso be handled through connections in the
power fitting on the rear wall.

Separate cables for [17-volt ac and 13-volt de
attach to the 12-pin power fitting. Power drain (20
watts on transmitting, 100 mW receiving) is low
enough to permit operation from a battery pack,
and a matching pack, CBP-12, is available, '

The {ront panel has a natural brushed finish,
with all marking anodized. The case, rear wall, and
speaker grille are rough-surfaced baked-epoxy
finish, blue in color. The sclded-seam ome-piece
case slips on from the front, and is held in place by
live screws, one funning into the antenna jack
bracket and the wthers into the bottom piate,
Heavy threaded inserts in the side walls provide for
under-dash mounting, with the maker’s CM-1
bracket. -~ WIHDQ

Comerafi CTR-144 Two-Meter Transceiver

Dimensions { HWD) and Weight:
f-1/4 X 10-1/4 % 7-1/2
pounds.

Power requirements: 117 velts ac or 13
voits dc, 20 watts transmitting, 100
mW receiving,

Price Class: $460. mcluding crystal for
146,94 MHz.

Mamufacturer: Comeraft Company, P. O.
Box 266, Goleta, CA 93017,

inches, 13
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Bird Ham-Mate

Directional Wattmeter

IRD ELECTRONIC CORP,, with its new Ham-
Mazte line, has made it possible for the amateur
to determine accurately the power heing delivered
to or reflected from his antenna. This is a more
meaningtul measurement than just an SWR read-
ing. The power is being measured at a precision
comparable to the expensive laboratory Bird Thru-
line wattmeter, but at a fraction of the cost.

The Ham-Mate Is available in three models. The
4350 and 4351 are intended for frequencies from
1.8 through 30 MHz and the 4352 is usable in the
50- to 150-MHz range. The 4352 and 4351 are the
units dgscribed hers. These models indicate average
power up to 400 and 1000 watts respectively,
while the 4350 is usable up to 2000 watts.

The Ham-Mates are housed in sloping, heavy-
duty cast-aluminum cases, They are designed to be
placed near the transmitter {or on a wall) for
viewing, The meter cannot be separated from the
rest of the unit. There are two controls on the
wattmeter, 4 HIGH or LOW power selector and a
RFL-FWD switch. If SWR readings ure desired, the
instruction bookiet power-to-SWR  nomographs
may be referred.

The Ham-Mates were comnpared with a more
expensive Thruline wattmeter, and though only a £
B-percent accuracy is claimed there is no discern-
ithle difference between the two watimeter read-
ings. The owner is cautioned against meter damage
when using any transmitter having a greater power

R |
e | . L <
| AL |
TRANS. | et [ &NT
| R e J
1
SENS,
ELEMENT
HIGH
s1
LOW
R3 R4

Schematic diagram of the Ham-Mate
of directional wattmeter.

C1 — Baiancing capacitor.

M — B0-UA meter,

R3 — Calibrate resistor,

R4 — High-range trimmer resistor.
R5 — Low-range trimmer resistor.

51 — Range switch.

Rear view of the Ham-Mate shows the few adjust-
ment points for calibration, R4 {high power) is the
lower of the two variable resistors on the back of
the meter and Rb5 {low power} is the upper variable
resistor. The coupling capacitor is accessible
through the hole in the center of the line section,
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output than the Ham-Mate is designed to handle.
When power is applied, it takes three seconds for
the necdle to come to rest, which is characteristic
of well-damped meters. The wattmeters will indi-
cate the average pawer output of most trans-
mitters. This writer considers the Ham-Mate # great
addition to any amateur installation. [t should be
pointed out that Ben Bryant, WBEGQ (seen in all
the advertisements), does not accompany the
wattmeter, ~ WINTH

Bird Ham-Mate Directional Wattmeter
Dimensions (HWD?} and Weight: 5-3/4 X 4
X 3-5/8 inches, 1-3/4 pounds

Impedance: 50 ohms, all models.

Price Class: $80, all models

Manufacturer: Bird Electronic Corporation,
30303 Aurora Road, Cleveland OH
44139,
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C orrespondence

A MORE-MODERN SOLID-STATE OSCILLATOR
Technical Editor, OST:

[ am writing with reference to the letter from
W208 in QST for September, (1971.1 1 would like
to call vour attention to a note under “Strays™ on
page 44 of QST for March. 1920. This note states
that . W. Picard of Wireless Specialty Apparatus
Company has developed an oscillating crystal and
gives a “hookup,” The cireuit given is very similar
to that from Radic News of Septemher 1924, The
nate in OST (1920) makes no mention as to
whether the crystal is galena, siticon, carborundum,
or what hive you, However, since Dr. Picard is the
inventor, 1 wouid assume that perhaps he used a
good nld Wireless Specialty “Perikon™ detector
which had two crystals, chalcopyrites and zincite,

[ agree with W2GS in “What else is new?” but it
would appear that Picard was at least four vears
ahead of Lossev in the development ot a crystal
oscillator, - William 8. (Gould, K2NP, v26 Wood-
gate Ave., Elberon, NJ 07740,

{EDITOR’S NOTE: The *“Stray”™ which Gould
references is reprnduced here as it actually ap-
peared in the March, 1920, issue of QST 1 ¥

bid you ever hear of an oscillating
erystal? Mr. G. W. Pickard, of the Wire-
less Specialty Apparatus Co., has done it,
and here's the hook-up. The secret is the

e —

"
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nine volts at the potentiometer. CW is
received by heterodyne beais in the wusual
manner. The Kditor would like to know
what results are had with this hookup.

SUNRISE-SUNSET EFFECTS ON VLF SIGNALS
Technical Fditor, Q8T

e Q8T for Bebruary, 1972, W3QY discussed
sunrise .md sunset effects on 20-kHz signals from
WWVL.2 In 1940 when [ was at the Navy
Department we had an opportunity to make un

1 Ehlinger, ““The Modermn Solid-State Oscilla-
tor,” Technical Correspondence, (ST, September,

, ‘‘Sunrise-Sunsei Bffects on Signals
from WWVL,” ‘Pechnical Correspondence, ST,
February, 1972,
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extensive study of this effect on. 15- to 35-kHz
signals, with transmittess and receivers Iocated over
a wide area of the world. Unfortunately, the study
was classified for security reasons, and could nnt
be published as we desired.

The appearance of a partial “douvble hump®
caused us to reject the suggestions of smoothing
aut the little one, inasmuch as it suggested a canse.
We then investigated this theory and found that we
conld predict on which paths the effect wonld
oceur. It was found that there was no consistent
effect over all-water paths, but it was severe when
the great-circle path came reasonably close to land
that was subject to temperature inversions, such as
the length of Cuba, and along the Mexican west
caast, The effect was believed to be from a ground
wave with partial or complete cancellation by a
tropospheric wave.,

1 have a field-strength tape recording made in
December, 1946, of an on-off keyed radioteleprint-
er transmission gzt vif, vsing the “Quick Hrown
Foux® keyer with a transmitter output of 500 kW
fyes, half a megawatt!). [t shows the characteristic
keving averages duving one of these fades, sach
repetition of the printed line being at a slightly
lower signal level. Although the transmitier aiso
was capable of 10-Hz fsk, both had prohlems with
the antenna (¢ being too sharp to handle the
60speed keying. Once when told that vif RTTY
was a “‘physical impossibility,” I suggested an
approach and a laboratory iest which, later, was
successfully applied to a tnegawatt vIf transmitter
using keying up to 500 words per minute. It isn’t
wlways safe ino tell a ham that something is
impossible — he may not know that!
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The on-off keying tests at vlf, If, and hf atso
indicated that there ace simple means o use Al vw
keying for satisfactory radioteletype, i Heu of the
F1 system. A1l radioteletype has been heard on
commercial and amateur frequencies. This is some-
thing that hams should consider for more wide-
spread use, Bl Conklin, K6KA, Box [, La
Canade, CA 91011,

BAND-PASS CW FILTERS IN ABUNDANCE

Technical Bditor, QST

[ would like to add something to the mmments
which appeared in the January 1972 issue of (ST3
on my yriicle, "Low-Loss Passive Bandpass CW
Filters.”% First, il Mr. Wetherhold's suggested
circuit change is carried one more step a simpler
filter resuls. As shown in Fig. 1, if 1- and 0.33-UF
capacitors are used, a 780-Hz filter is ubfained. A
center frequency of about 800 Hz is more pleasing
to many ears than, say, 1000 Hz. In addition, the
filter now uses only three standard-value capaci-
tors. No special capacitance values are needed,

Second, with regard to Mr. Gutowski’s com-
ments, the transfer function of the filter in
question has six poles, three complex-conjugate
pairs. The filter is often called a 3-pole filter, ax Mr.
Gutowski indicated. — In C. Kife, WA2PGA, 10
Broadmoor D, Lincroft, NJ 07738,

Technical Editor, QST

I enjoyed seeing the excellent application of
mmlern network theory to cw filtering in February
QS'I’ The 600-Hz center freguency is a wise
chaoice also!

i'd like to point out in this aote that it i
possible to obtain the same filter, but using fewer
toroids. The series-resonant center-arm inductance
can be made sgual to the shunt-arm indictances by
an ingenious ideal transformer irick described on
pages 33 and 34 of Philip R. Geffe’s little blue

3 Wetherhold and Gutowski, ‘“Low-Loss Passive
Bandpass CW FPilters,” Technical {,nrrespondeuce
OST, January, 1972,

4 Rife, “Low-Loss Passive Bandpass CW Fil-
texs,” QST, September, 1971,

% Hall and Myexs, “The CRUD-O-Ject,” (ST,
February, 1972,

6000

I i EL

i I I [¢leleY
446 |98l R 46
(B)

o

l iN mH, CIN)JF

Fig, 2 — At A, the equivalent of the CRUD-0O-Ject
filter with fewer inductors. At B, a filter using
standardvalue surplus inductors with nearty the
same response characteristics.
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filter book, Simplified Modern Filter Design, John
Rider, 1963. The *cost” of doing this is that two
more capacitors are required in the circuit.

For example, for the QST article specifications
of 600.Hz center frequency, 600-ohm equal ter-
siinations and 362-Hz 3-dB bandwidth, the circuit
of Fig. 2A resuits, If, instead, it is desired to use
unmadified 88-mH toroids, a litile fiddling with
the handwidth gives a center frequency of 600 He,
600-0hm terminations, and a 3-dB bandwidth of
331 Hez. This circuit is shown in Fig. 2B.

These designs are based on 3 lossless prototype,
as was the CRUD-O-Ject, Hence, with lossy tor-
oids, they will also have loss and edge roll-off as
per Fig. 2 of the February article. Also, it is
possible to save one capacitor in these designs by
transforming the delia of capacitors to g wye and
by then combining a pair of series capacitors which
result. The total net capacitance will he greater for
the filter, howewver. — Dave Hallock, K@AZJ, 6035
Grand Ave., Marion, .{A 5&!’02

Technical Fditor, Q8T

The number of inductors required in the
series-resonant arm of the CRUD-0-Ject% can be
substantially reduced from the present six 88-mH
inductors to one §8-mH and one 44-mH inductor
by connecting the series-resonant arm, after modi-
fication, between the center taps of inductors L2
and 1.3, The tnodified series-resonant circuit will
consist of a 0,532-UF capacitance (0.47 UF + 06%
MFY and a i 32-mH inductance (88 mH + 44 mH
surplus inductors).

The inductors 1.2 amd 1.3 mentioned in the
article must have the required additional 40 turns
equally distributed on the core to maiatain a true
center tap. Thus, twenty turns should be added to
each of the two windings on each inductar, L2 and
1.3, This technique of reducing the size of the
inductance required in the series-resonant arm of
this particular filter configuration was briefly
discussed in my letter? recently published. The
application of this technique appears to be particu-
larly appropriate in fthe case of the CRUD-O-Ject
circuit. — &d Wetherhold, WINQN, 102 drchwood
Ave., Arnnapolis, MD 21401,

AVOIDING OVERLOADING AND CROSS
MODULATION IN MODERN RECEFVERS

Technicat Bditor, Q8T

Blakeslee’s recent articled describing 2 special
receiver for 3.5-MHz DX wock brings to mind «
very stinple system [ use to overcome the propen-
sity which modern commercizl receivers have for
overloading #nd cross modulation from strong
signals in (and out of) the 3.5- and 7-MHz bands. 1
gain the needed isolation by using two fixed-tuned
of amplifier stages ahead of the antenna terminal
on my 75A4. (I've also used this system on s 7551
with egually good resulis.) The extra of stages,
operating at a coutrolled low gain, clean up the
band beautifully, letting some of the weaker chaice
DX signals come through in readable shape, even in
the midst of periods of high band occupancy such
as X contests and Sweepstakes.,

The two fixed-tuned cf stages are ghtained by
seffing up ane ofd sorplus BU-342 {or BC-312)
receiver near the operating position, tuaing it to

6 Ihid,

T See footnote 3.

8 Blakeslee, *An Experimenial Keceiver for
T5Meter DX Work,” (ST, February, 1972.
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Fig. 3 — Block diagram of W1 FTX’s setup using an
old receiver to avoid overloading and cross madula-
tion,
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the approximate operating frequency, and stealing
a [little signal from the grid cap of the converter
{mixer) tube, This signal is then fed by a random
fength of small-diameter coaxial cable to the
antenna input terminals of the main station re-
ceiver. The rf gain control on the BC-342 is used to
set the level of signal desired at the input of the
main station receiver, and the audio output of the
BC-341 is turned off {by unplugging the speaker).
The whole system is shown in block diagram form
in Fig. 3. Once the BC-342 s sef to the approxi-
mate operating freguency it ig left alone, and ali
tuning is done with the main station receiver, as
usual.

This has really opened wp the 3.5- and 7-MHz
bands for me. as it permits full use of the obviously
superior i-f selectivity of the modern teceiver, and
overcomes its principal front-end shortcomings
that Blakeslee described so well. | see no reason
why other old-fashioned 2-stages-of-tuned-rf re-
ceivers cannaot be used in a similar hookup. This
puts the old *'standby™ receiver fo good use, and
takes a lot less time than building a2 whole new
receiver, Also, it has the advantage of reguiring
absolutely no modification of the circuitry of the
maodern receiver, thus preserving its resale value, [
thought this information might be of value to your
readers, 1 have no instrumented data to evaluate
the effectivity of the sysfem — oaly the fact that it
works for me. — Dick Smith, WIFTX, RFD 2.
West Hill, Winsted, CT 06198,

LIGHTNING BOLTS
Technical Editor, Q87T

Allow me to add a posiscript to Graf and
Clinch's  article on spherics.? A tocal bolt of
lightning is heard anywhere on the radio spectrum
up to and into the vht region, and is heard at the
same time anywhere in this bhand. This static is
weaker the higher the frequency, but, except for
this, vne would expect that spherics are the same
on all channels.

{Ine day when the 75-meter band was nothing
but spherics, | connected the i-f output of two
BC-454 receivers to an oscilloscope, one to the X
terminals and one to the Y terminals. When the
two receivers were tuned to the same frequency
the spherics were the same, and the scope showed a
Gircle, an ellipse, or a diagonal tine. The figures
were imperfect but recognizable. When ane of the
receivers was detuned a few cycles per minute the
scope showed these same three figures, but in a

9 Graf and C(lineh, “High-Frequency Atmos-
phere Noise,”™ Parts I and II, QST for October,
1971, and February, 1972,
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succession that gave the appearance of rotation, as
when two sigeais of slightly different frequency are
presented to.the X and Y axes of an unscilloscope.
When the two receivers were tuned to well-
separated frequencies there was o correlation
apparent. The scope showed wavy lines going every
which way auross the fuce of the scope,

A bolt of lightning is a complex antenna, of
many elements, and many wavelengths fong. 1t
must have an exiremely camplex radiation pattern
with many sharp tobes and nulls, changing rapidly
with frequency. The result is that, while lightning
is heard o¢lear across the band, it has an uneven
distribution with frequency wven within such a
narrow range of frequency as the bandpass of 2
communication {eceiver. Volney  Wallace,
W?SJZ, Box 534, Dugway, UT 284022

FLIP-FLOP OUTPUTS

Technical Bditor, QST

[ wish to point nut an error in Burnett's letter
in the February 1972 issue of OST.10 He states
that the @ and Q outputs of a flip-tflop would be
alike anly if the flip-flop were defective. in fact,
both outputs of an RB-5 flip-flop will he high if
both inputs are low (assuming positive NAND
gates), - F. Douglas Jeusen, W3OGIHP, Principal
Research Engineer, Computer Technology Section,
Honeywell, ine,. 2345 Wainut St., St Pamul, MN
55113,

10 Burnett, “More un Digital Logic [Cs," Tech-

nical Correspondence, (ST, February, 1972, pp.
53-54.

FEEDBACK

Coil L3 was not included in the parts list of
Fig. 1 for “A High-Performance Tunable Fm
Receiver,” QST for April 1972, page 44. The coil
is a slug-tuned type whose nominal inductance is
10 pH. A Miller 4506 was used by the authors.
Also, the photo captions on pages 46 and 47 are
reversed.

Ready-made circuit boards are now available
for “A Simple 1C Keyer with Weight (Control,”
O8T, tuly 1971, These hoards are of (-10 glass
epoxy, drilled, and may be obtained for $3.50
each from Sgectrum Research Laboratory, Inc.,
P}, Hox 5824, Tucson, AZ 25703, Coauthor
WB4Y(QJ, formerly WAIIRG, advises that the
22-nhm resistor connected between 11 and C12
in the power supply section of Fig. 8, implied as
being 1/4 watt, should he of 1/2 watt or greater
rating.

e Stravs "

K7KHA reports that the Wational Bweau of
Standards/WWV has informed him that the re-
sumption of Morse transmissions will not be
considered unless proposed again by a significant
number of users. Heinz is urging listeners who
share his feelings to write Mr. John Stanley,
Engineer-in-Charge, National Bureau of Standards
of WWV, requesting resumption of the Morse
transmissions in the interest of convenience, read-
ability, and overall usefulness,

QST for



Rear view of the 432-MHz amplifier. Note that,
unlike most amplifiers requiring forged-air cooling,
this one has the air input 1o the, plate compart-
ment., S

A Strip-Line Kilowatt Amplifier
for 432 MHz

Part I — Power Supplies, Performance, and Safety Measures

BY RICHARD T. KNADLE, JR..* K2RIW

rFHE AMPLIFIER requires 2000 volts at 500
mA, 300 volts at 50 mA, and minus %0 volts
with 4 50-mA current-sinking capability, Fixed bias
stmplifies tuning adjustments, and negates the need
for high-voltage switching relays, in that the
amplifier will simply turn itself off when drive is
removed.

The High-Voltage Supply

A reliable 2000-volt S500-mA supply tequires
considerable care in ifs design and construction.
Handbooks extol the virtues of the choke-inpu

supply (good regulation, smooth ﬁltermg. .mdﬂ ;

starting surge) but few of them give
mformation on how {o construct one. Cho
lowers the dissipation of the transformei'f

after burning up the sec
power transformers wi
calculation disclosed

transformer was
se of the high

een the two kinds of
capacitor-input supply

tector, a large capavitor
-current diodes, but these
‘not common on the surplus
ite quite expensive if bought new.
0 pply will not equal the regulation of a
gooud choke-input supply.

Choke-input supplies with solid-state rectificrs
have experienced diode faifure. The usual cause is
the inductive Kickback of the power transformer
due to stored magnetization energy. when the
supply is turned off, A spike arrestor consisting of

* 316 Vanderbili Phwy, Dix thlis, NY 117486,
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CR10, CR11 und €9 handles this. Putting the
choke and meter in the grounded leg increases
reliability, since they need not stand ihe Bt
potential. The bleeder resistor is wir
meter does not indicate blecder curr

The high voltage is Larned tn the
RG-59/U coaxial cable
These ave similar to B

Suﬁply'

th 4(‘)(250-5&1-1(:5 tubes I the supply
R14 protects the supply and amplifier
g ?ugh screen voltage, by draining off the
ive screen current that can occur during
conditions of excessive plate loading or low drive.
R13 is very important because it prevents the screen
dissipation from exceeding 12 watts, under all
vonditions. Without Ri3 the screens will fail in a
few seconds, if drive power is applied without plate
voltage, or if the loading is excessively light. Most
tubes deliver maximum power in this amplitier
with approximately § mA of positive screen
cument, so normally R13 is dropping only [0 volis
of the 300volt sapply. .

Bias Considerations

The control-grid bias supply nced not furnish
much current. In fact, it must act as 4 foad for the
20 mA the tubes normally detiver when driven,
This situation calls for a shunt regulator, which
should be able to tolerate 10() mA without failure,
in case Jdrive is momentarily applied without high
voltage,
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Fig. 7 — Schematic diagram and parts information
tor the power supplies negded tfor the 432-MHz
amplifier. Heater transformer and circuitry are
built into the amplifier. All other supplies are ina
separgte unit, not shown in the photographs.

C9 — .i-UF 3000-volt, oil-filled.

10 — 12-(F 3000-volt (3 4-UF, 3000-volt oil-filled
in paralle!) -

CR2-CR11, incl, — 3-kV 500-mA diode, 20-A surge
rating (G.]. K&6100F}.

11 - §17-volt pilot lamp,

J5 - MHV connector.

Without a shunt-regulated bias supply, the bias
increases when the driving power is applied. This
van increase the drive requirement for full output
and back-bombardment of the tube cathodes. As
an experiment to determine whether significant
back-bombardment was occurring, I ran the ampli-
tier key-down for ten minutes at full power, with
5.5 volts on the heaters. When [ turned the heater
voltage off, the power output began dropping
within five seconds. 1f much back-bombardment
had been present, the excess heating would have
kept the vathodes hot enough to continue emitting
with no heater voltage applied.
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1.3 ~ 11-H 500-mA filter choke {UTC D3227,
surplusl.

P1 — 4-pin female power connector,

Q% — Npn 10-watt 100-Vg, beta at least 15
{Delco DTS-401).

R1 -~ B0-ohm i1%-watt control. Set for 5.5 V at
sockets.

R2-B12, incl. — 2-megohm 2-watt.

Tt — 4800 V, ct, at 500 mA {UTC D3221,
surplus). Lightweight type (new) available from
Edco Electronics, 398 Bedford Ave,, 8rooklyn,
NY 12111, Price $90,

T2 - B.3-V 4-A filament transformer (UTC 5-58),

V3 — 5651, VR-20, or 80-volt 1-watt Zener diode,

Performance

I used my 20-watf 144-MHz exciter* to drive
the amplifier-tripler,® operating as a tripler to 432
MHz. | lowered the driving power and dropped the
tripler screen voltage to 200, to lower the 432-MHz
nutput to 22 watts, to be used to drive the parallel
kilowatt ampliier.

Ay Fig, 4 shows, less than 22 watts will give
acceptable results with cw or fm, though plate
efficiency is slightly lower. A simple way of
developing the 432-MHz drive is to use ane of the

1 References are grouped at the ends of Paris [
and II,




uhf tm transmitters currently available on the
surplus market, 1 understand that a Motorola
TU-204 fm transmitter strip can be made to deliver
4% much as 33 watts, with tncreased plate voltage, a
blower, and modification of the 2F26 grid circuit
to link coupling.

The amplifier-tripler. when used to full power
as a tripler to 432 MHz, puts out 28 milliwatts an
144 MHz. Almost any tripler will have & similar or
gieater output on the driving freyuency. in a good
vhi [pcation, this 144-MHz signal can be heard by
J-meter operators over a considerable area. The
432-MHz paraBel amplifier attenuates the 144-MHz
sigrial by 50 dB, while delivering 700 watts output
on 432 MHz. For this reason 1 recommend using
the amplifier at all times, rather than operating
with the driver stage when lower power is desirad.
Since 1 use narrow-band fm, and fixed bias vn the
final amptlifier, | can lower the power output
canfinuously, from 700 watts {o less than | watt,
merely by detuning the prid capacitor, C1.

When the ainplifier is ranning as described, and
delivering 700 watts on 432 MHz, the 144-MHz
output is 71 dB down, the 28%-MHz compaonent is
69 dB down, the 864-MHz component 45 B
down, and the 1296-MHz component 50 dB down,
atter corrections for the directional coupler. A
spectrum  analyzer showed no other significant
companents, from & to 12.4 GHz. The levels given
represent 56 microwatts on 144, 89 microwatts on
288, 22 milliwatts on 864 and 7 milliwatts on
1296 MHz.

A Bendix 1200-watt power meter was my first
tnethod  of power-output measurement. As
second method, I used a Hewlett-Packard Calori-
meter, und X-band directional couplers ax power
samnplers, because 30-dB directional couplers were
not available to me, A well-designed directional
coupler can be used below its designed frequency.

This merely causes the attenuation uvn the di-
rectional port to increase. | culibrated the direc-
tional port at each of the frequencies of interest,

A third method of measuring the efficiency ot
the final stage was measurement of the tempera-
ture of the air which passes through the anodes,
Juring 18 minutes operation at tull power, The air
temperature was found to be 217°F and 197°F at
the two anodes. Then § removed the Jdrive and
adjusted the bias until the unode input was 300
watts, and ran this for 15 minotes. The anode air
temperatures were then 217 and 202°F. This
suggests that when 1 kW input is applied to the
amplifier under rf conditions, the anodes are
dissipating 296 waits, and the vutput should be
704 wratts.

Safety

A uhf amplifier with 700 watts outpat, using a
2000wvalt supply, represents several possible hue-
ards, if some care is ot exercised. In addition to
the well-known satety precautions in working with
dangerous voltages, it is good practice ta avoid
standing near to an antenna varrying more than iU
watts of rf power. The amplifier should never be
operated with the plate compartment open, nor
with the shield cover incompletely fastened down.
An open compartment can radiate dangerous levels
of uhf power at close range, and it is possible for 4
crack along one side io act as a stot radiator
Radiated uhf energy causes thermal heating of skin
tissug, The U, 5. Government has set a limit of H)
mW/em®, averaged over & six-minute period. as the
maximum for human exposure, The heating effect
is most dangerous to the eyes, as it can cause
immediate injury and development of cataracts.

Along with thermal effects of rf radiation are
some possible nonthermal dangers, such ax dis-
turbances to the nervous system, though these have

Two test setups used to document the performance of the K2RIW 432-MHz kilowatt amplifier, In both
pictures are the 20-watt solid-state exciter for 2 meters, upper left, strip-line amplifier or tripler,¥ and

the 432-MHz parallel kilowatt amplifier. The

left

photta shows setup for measuring input-output

characteristics. The large instrument is a Hewlett-Packard 434 A Catorimeter. The middle row containg an
HP-431C Power Meter, Narda Coaxial Directional Coupler, and a Bendix SWR and Wattmeter. At the

upper right is a double-stub tuner,

The right setup includes several of the above iterns, ptus an AlL Spectrum Analyzer, covering O to

12.4 GHaz,

[
pide) wars
ffnnx I8




PLATE PLATE
LOAP TUNE

SRID COMPARTMENT

Fig. 8 = Cut-away view of the 432-MHz amplifier,
showing all principal rf circuit components. C5 has
a 1/2 by 3-inch stiffening plate bolted to its
bent-over portion, C4 is soldered to the output
fitting, J2. Both are t/2-inch below L1 in their free
positions,

not been confirmed in this country. The Soviet
tnion, Poland and Czechoslovakia have set stag-
dards' of 2.5 microwatts/em2 to 1 mW/cm®,
because of these possible effects.b

Fred Telewski, WA2FSQ, found that radiation
from 100 watts, into a 7-dB 432-MHz cormer-
reflector antenna, measured with a Narda Model
B86BI radiation monitor, was safely below the
limit of 10 mW/cm?2 if you were mote than & feet
in front of the antenna.® The back and sides of the
untenna were. vonsiderably safer. Since rf energy
falls off by the inverse square law, this says. that,
by U, 8. standards, you are safe 16 feet in front of
that same antenna, with 700 watts going into it. It
is well to be conservative, and 1 would recommend
treating nhf energy with healthy respect. | would
not operate this kilowatt amplifier into an antenna
less than 30 feet from me, nor would 1 climb the
tower with the transmitter operating,

1 did sorr orobing with an if detector, with the
parallel amputer tunning full power, and i found
that nowhere around the Premier boxes, cover
plates,. meter, knobs or connectors could more
than one milliwatt of rf ¢nergy be detected. This
level was found only within 1/4 inch of the
screened air exhaust holes in t* 2 top cover plate. it
should be emphasized again t12t these safe condi-
tions apply only with the amplifier propedy
enclosed.

Summary

The techniques used in this 432-MHz paralisl
kilowatt amplifier have other applications. With
judicious measuring of intertube resonances, and
mode-killing, 1 am sure that more than two tubes
could be used to achieve 2 kW PEP at 432 MHz. {
know that two or more 4CX250B tubes in parallel
could be used to simplify and reduce the cost of
kilowatt amplifiers for all vhf bands. [ have good
reason to believe that we will be seeing such
articles in the near future. For those who wish to
become more familiar with the versatile technique
called strip-line, there is an excellent text covering
this subject.?

We are enfering an exciting era of 432-MHz
communication. The recent availability of very
low-noise uhf receiving transistors, combined with
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advances in transmitter and antenna design, should
soon contribute to the shattering of existing DX
records.

A chart of overland tropospheric path loss
observed on a 630-mile path, in winter, by Lincoln
Laboratory,8 shows an attenuation of 255 dB. This
implies that 600-mile 432-MHz communication is
realizable on an every-day basis to well-equipped
stations. [t is 6 dB easier than moonbounce, which
has been demonstrated to be within the capabilities
of amateurs at 432 MHz. Fven lopger-range
432-MHz communication will take place with the
faunching of Amsat-OSCAR-B sometime this year,
ot the SYNCART (Svnchronous amateur radio
transponder) sateliite, scheduled For 1975.9 Moon-
hased amateur transpurniders may eventually offer
even more intriguing possibilitics.

These developments, and the rapid growth of
amateus television and fm communications in
recent vears, make the 420-MHz band a very
interesting frontier that any amateur with pioneer-
ing spirit should enjoy. Concerning 432 and higher
frequencies, | believe it safe to sav, in the modem
vernacular, *“This is where it's happening! ™

I would like to thank the Microwave [nstru-
ments Diviston of AlL for providing the test
equipment used during the evaluation of this
amplifier, I would also like to thank t*red Telewski,
WAZ2FSQ, for suggestions concerning the fext and
the air-cooling method, James Buscemi, K20VS,
for his comments concerning text, and Rusty
Holshouser, K4QLF, for his suggestion of efficiency
determination by 2ir temperature ingasurement.

JEDITOR’S NOTE: A condensation of this
two-part arficle by K2ZRIW, with some different
photographs and drawings, appears in The Radfo
ilé?l]areurls’ FHE Menua!; Bdition 3, 1972, Chapter

The following information, related to Part 1 of
this article but received too late for inclusion with
it. was supplied by the anthor:

If U7, 2 high-voltage feedthrough bypass capaci-
tor, is not readily available, 4 good substitute van
be made by hand. Mount two metal piates of four

{Continued on page 79}

B —
[+]

=] [+

-
cr

-

Fig. 9 — Bottorn view of the amplifier, qiving
dimensions not available from Figs. 2 and 6.
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Light of 2 Diode
{Continued fraom page 36)

state tevolution continues te drive equipment
power consumption and the vost of most devices
down, Reliability and life expectancy are being
improved. For those who like fo experiment with
new ideas, new devices and new technigues, it is
indeed an exciting time.

Appendix A — References

Iy Stemn and Carroll, “The Vanguard of the
Opioelectronics Revolution,” Motorgla Monitor,
March, 1971,

2) Smith, “Applications of Opto Isolators —
Appnote 2,' Litronix, Ine., Apxil, 1971,

3) Doyle, “The Right Wumeric Readout, A
Critical Cholee for Designexs,” Electronics, May
24,1971,

4} Wendland, “Solid-State Combo Senses Light
“;ell Enough to Vie With Tubes,” flectronics, May
24, 1971,

QPTG COUPLER

:

+ Y

INPUT

QUTPUT
—C)

CPTQ COUPLER

QUTPUT
Ndl

(D)

Fig. 13 — {A) Circuit to feed analog signals into an
opto coupler. Output analog circuits using (B} a
iransistor, {C} a feedback amptifier, and {D} an op
amp.
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Fig. 14 — Some light entering a fiber-optic trans-
mission line is lost, but most is carried by
reflection down the line,
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5) MeBermott, “Solid-State
Components Put [magination
Electronic Design, May 27, 1971.

6) Hunt, “What You Should Know
LEDs, " flectro-Procurement, July, 1971,

Ty *Directory of GaAsbLite Products,” Monsan-
to Electronic Special Products, August, 1971,

8) Altman, *Optoelectronics Makes [ At Last,”
Electronics, November 8, 1971.

9} Rostky, “Focus on Readouts,” Flectronic
Design, November 25, 1971,

10y Li and Marcatilli, *Research on Optical-
Fiber Transwission,” Hell Laboratories Record,
December, 1971.

11) Lancasier, “Liguid Crystal Displavs,” Ra-
dio Electronics, Febreary, 1972,

12y Stepke, “Liguid Crysialg: Pergpectives,
Prospeets and Products," Llectro-Optical Systems
Diesign, Fehruary, 1972,

13) Bergh and Dean, “Light-Emitting Diodes,”
Prac. of the IEEE, Februavy, 1972, (MNote: this
important 67-page paper covers all phases of the
design and construction of LEDs, including 348
references,)

Appendix B — Manufacturers of
Optoelectric Devices

Optoelectronic
in Engineering,”

About

1) Fairchild Microwave and Optoelectronies,
2557 Chadeston Road, Mountain View, CA 94040.

2) General Flectric, Nela Park, Cleveland, OH
44112,
3} Hewlett-Packard, Inguiries Manager, 1801
Calitornia Ave., Palo Alte, CA 24304,

4) Litronix, Inc., 19000 Homestead Road,
Cupertino, CA 95014,

5) Hixeo, 26101 Miles Road, Cleveland, OH
44128,

B8) Master Bpecialties, 1640 Monrovia, Costa
Mesa, CA 92627,

7) Monsanto Flectronie Special Products,
103131 Bubb Road, Cupertino, CA 95014,

8) Motorola Semiconductor Producis Division,
5005 Fast McDowell Road, Phoenix, AZ 8R008.

9) Opeoa, Inc.,, 330 Talmadge Road, Edison, NJ
08817,

10} Texas Instruments, Box 5012, Dallas, TX
THa2e.
Note: A letter to the sales manager of anv of the
above firms will bring a lisi of their local sales
representatives and parts distrbutors. LED lamps
and LED readout devices are available surplus ai
attractive prices — see vendor's ads in QST [A5—]

‘&-Straysal

Recent investigations have revealed some start-
ling information gbout the identity of the first
amateur radio operator in the .S, It seems that
our first president may also bhave been our first
hrass pounder. In fact, ham radio may have been
the hobby of the entire fiest family. Reparding
the cherry tree incident, researchers tell us that
when Washington’s father asked, “*Who di dit?”'
Gueorge reporiedly answered, “1 di dit, da dah,” -

Edward Blocker and WB2EIG
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Towards a
National Plan
for 2-Me._er

Fm Channels

BY JOHN MASON,* W5NSQ
IN AN BERA o m radio when Z-meter fm
repeaters are b g installed as fast as the FUC
van license them, it is important to establish a
national plun for frequency usage and for the
pairing of Frequencies for repeater use. While many
may argue that the habits of fm-ers are fixed in thus
tepand and that standards based on common usage
atready exist, it is not true that the standards are
applied to the Jegree that the subject requires. Nor
is it yet true that the standards are universal or
nationafly accepted.

The current papularity of incxpensive domestic
and imported fm transceivers, most of good quality
and nearly all coataining provisions for up fo 12
vrystalcontrolled frequency paiss, immediately in-
troduces an owner to the problem of crystal

% THET La Risa Drive, Dallag, TR 75240,

“Current popularity of L2channeal tm transceivers.”
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The ARRL Board nof Directors bas
asked the VBf Repeater Advisory
Committee to study standards  for
repeater operation and metbods of
frequency coordination. The Texas
plan described here bas been widely
adopted, in whole wvr irn part, by
repeater groups. Most fm-ers agree on
the need for a single nationwide plan
for the 2-meter band. those with
differing views or other plans are
invited to submit their suggestions to
any VRAC member or to ARRL Hg.

selection. The manufacturers and  importers of
these rigs have yet to standardize on the frequen-
wies of crystals supplied with the result that, unless
the new buyer lives in an area which supports
several epeators, be may be left with crystals that
operate an frequency pairs that are uscless to him,
And, us the ham operating mobile travels from one
part of the country to another, hell find that
repeaters are nut all situated on frequancy pairs he
comsidered standard closer o home.

Added to this individual confusion is the much
more serious problem faced by those amateurs in
the arcas that do not yet have repeaters but who
are considering building (or are actually building)
systems to serve their communities, These ama-
teurs undoubtedly will follow the standaxds estab.
lished 1n the nearest metropolitun community. As
this trend continues, the vircles of intluence will
gradually ealarge until zones of incompatibitity are
established wherever two or more such circles
overlap, The predictable result s contuston and
uncertainty for the out-of-tnwn mobile aperator,
considerable unintentional interference, and in-
creasing orystai purchases by those who travel
regularly from vne area to another.

Why Are There Different Standards?

When Im started to increase in popularity in the
vhf bands, most operation was conducted on only
two [requencies, 52.525 MHz and 146.94 MHz,
For b-meter operation, 32.525 MHz was selected
because it was the lowest frequency on which
wide-band fm uperation could be conducted with
an adeguate yuard band between that frequency
and 52.5 MHz.' The two-meter frequency of
{4694 MHz was selected because it was the
highest frequency derived from the vommercial

1 FOC amateur regulations (Part 97.51} limit
the bandwidth of ¥3 (freguency or phase modula-
tion) to that of an a-m trapsmission having the
same audio characteristies below 28,0 MUz and in
the §0.1- to 52,5-MHz frequency segment, Greater
bandwidths are allowed from 2%.0 {o 24,7 Mz
and above H2.5 MHz,
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Fig. 1 - 146 to 147 MMz standard direct and
repeater frequencies, (A) 146.70 MMz is recognized
nationally as an AFSK radioteletype calling and
working frequency, This leads to the designation of
10/70 as a dedicated pair for radioteletype repeater
use onty. (B} 146.52 MHz is designated as the
common direct and DX frequency. Repeaters and
other automatic transmitting devices are never
{ecated on that frequency.

channel spacing2 which could be used by Techni-
cian licensees, From this modest bit of practical
reasoning, 146.94 MHz (or simply 94" as it is
cafled) became the standard 2-meter fm calling
frequency. Haredly anyone had capability for a
second frequency and, because 94 was so sparsely
popwlated, tone was needed. Activity on 94 grew
slowly and steadily. When the idea of amateur fm
repeaters was first born, many puzzled about the
“right” frequency for the input. Through experi-
mentation, it was discovered that most (eneral
Illectric and Motorofa {ransmitters would operate
over 4 maximom frequency excursion of approxi-
mately 600 kHz withont retuning, and 146.34
MHz was born as the repeater input frequency,
with 94 used ay the output. There were many,
however, who had invested considerable time,
mongy, and talent in building effective stations
with adequate power, receiver scnsitivity, and
anterna gain w0 they could werk 24 “divect™
(without the aid of & repeater), These amateurs
vigorously fought the establishment of repeaters
which transmitted on Y4 because of the threat of
depreciation of their individual efforts. Repeaters
and setious dircet pperation on the repeater output
frequency are an incompatible combination,

The result of the 94 pioneers’ objections was
that in somne cities 34 was retained as the input
frequency, but 146.76 MHz was designated us the
uutput frequency,® Thus the current incompat-
bifity begun with some of the varliest ropeaters
using the pair 34/761 and others, where the 94
planeess weren’t very vocal, using 34/94.

2 The highest frequency was chosen instead of
the lowest hecause most of the equibment used
was cast-off commercial equipment previously used
in the land mobile services situated above, rather
than below, the 2-meier band. Thus it was easier {o
convert to amateur frequencies, and many cases
needed no conversion at all. -

One of the earliest (c. 1960) formal repeater
plans, devised by K4ZAD, W4DYE, W4GCE,
KASTE and others, specificd 420 k2 inpui-ouiput
spacing with 34/76 as the primary vepeater pair.
Their plan provided for five repeater pairs, a
decision compatible with 420 kHz spacing and a
maximum 800 kHz transmitier exeursion. The 24
channel was o he preserved for direct, emergency,
and out-of-town mohile visitor communication.
The condition which siyvmied the wide acceptance
of this plan was the almost immediate construction
of “second pair” repeaters using the apparent 600
kHz standard spacing by amateurs who were
upnaware ol anything except the existence of 34194
repeaters.

4 Fm frequency designations are usually abhre-
viated so that 146.34 MHz becomes 34, Repeater
pairs are always specified with the mput frequency
given fist- Thus a repeater receiving on 146.34
MHz and retransmitéing on 146,94 MHz & referved
to as a 34/94 repeater.
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Standard Direct and Repeater
Frequencies

7*146.01
146.04
146,07
146.10(A)
146.13
148.16
146,19
146.22
146.25
146,28
146.31

Repealer
inputs T

146.34

\ 146.37
146.4Q
146.43
146.46
146.49
146.52(8)
146.55
146.58
146.67
146.64  <&-——
146867 e
146, 70{A)<
146,73 e i
146.76
146,79
146.82
146.85
146.88

Reserved
For
Direct
Comom,

-

Repeater
Outputs

|

146.81

VYWY a\,f,]‘

146.94

146.97

There are those today who will still argue
endlessly that 94 should never have been used for
repeater output. Without attempting to judge the
merits of their argument, it {s current fact that the
nwmber of 34/94 repeaters now on the air is so
large that that frequency pair is, unhappily or not,
a national standard for repeaters. There are a
number of extremely active 34/76 machines cur-
renily operating in arcas where 94 is still regarded
2§ the standaed direct frequency. It is tempting to
dismiss those who now support 34/76 uperations
asn backward, old fashioned, and intlexible, But
that is hard to do when such operations flourish in
metropolitan areas like Chicago, Atflanta, Balti-
more, Detroit, Cleveland, and Philadelphix.5 These
cities, and others like them, fostered the early
growth of fm as we now know it. Who can say they
are wrong? They are just different, but it is safe to
predict that the differences will be eliminated in
the long term.

In Search Of “The Standard™

The ultimate standard for which we ate all
laoking does not exist. It may not exist for some
time. But, out of the mix of cwrrent operating
systems, there stands a pattern so uniform and so
workable that it 3 proposed herc as a standard
suitable for adoption by all repeater groups. The
plan has been devised by committee workers of the

5 [EDITOR’S NOTE: At the January 8th meet-
ing of the Northeast FM Repeater Association at
West Chester, Pa., the Philadelphia repeater opera-
tors agreed to change t‘rereIguencies ta standard
channels following = the Texas plan.]
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Each repeater should use a standard channel pair.

Texas VHE-FM Society,® and has been formally
wlopted hy that group. Such plans cannot be
legistated by any wmateur body; they have io be
adopted voluntarily. However, if the plan cannot
be c¢riticized on technical grounds, and if its
adoption poses no financial burden on those who
do adopt it, there should be no reason why
amateurs of good will cannot tollow it. And, there
is an wrgent need to adopt and follow some
reasonable plan geickly, The FCOC hay demon-
strated, in docket 18803, their willingnes:z to
legislate subbands. Most amateurs will agrec that
the plan proposed hetz is more workable than any
plan that could be devised within the limitations
proposed by that docket. The plan should be
especially welcomed by those undertaking their
first repeater project - and there are still maay
cities and towns without such a facility.

Channel Spacing

Fm operation derives much of its wsefulness
from the fuct that virtually «ll operation is on one
ot more of a set of well-defined channels, usually
crystal controlled, und wsually maintained to ac-
curacies of 4 few hundred cycles. This practice iy
an extension of the lund mobile services channel
specifications in the range from L50.8 MHz to ia2
MHz.7

Channels are spaced every 3 kHz from 146.01
MHz through 147.99 MHz. This covers the spec-
trum zllowed to those halding Fechnician licenses,
and the top miegmhertz upen only o General,

6'The Society (via the author) and the ARRL Vhf
Repeater Advisory Comittee are especially inter-
ested in hearing from all organizations choosing to
adopt the Texas plan. They are equally infevested
in hearing from organizations objecting to the plan

- where such ubjections are based on reasonable
argument.

7 Channels there are presently specified every
15 kHz but bhave, unkl recently, been assigned
every 30 kHz for most systems.
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Advanced, and Extra Class licensees. Most repeater
opezation is conducted in the range from 146.01
MHz through 146.97 MHz; a few operate between
147.00 MHz and 147.99 MHz. Tablel lists the
standard 2-meter chapnels.

Until trecently, most amateur operation was
conducted according to wide-band standards which
permitted only half the number of channels, cach
spaced 60 kHz instead of 30 kHz. Actual peak
deviation was plus and minus 15 kHz, and an
unused 30-kHz-wide band was maintamed between
vach channel. In ainaieur practice, this was found
to be unnecessary. Even wide-band equipment with
broad i-f filters van be used successfully if devia-
fion is, by mutual agreement, reduced slightly.
While some forward-thinking groups have estab-
lished fully narrow-band systems using only plus or
fninus 5 kHz peak deviation, some amateur systams
voexist nicely with a mix of wide- and narrow-band
equipment if the repeater is set up for about plus
or mines 7 to [U kHz deviation. The penalty paid
in lower signal-plus-noise-to-noise ratio when 4
wide-band receiver is used to receive narrow-band
signals has been found, for amateur purposes, to be
negligible, It is, then, fully practical to recommend
the more modern 30-kHz channel spaving for all
repeater operation with the single proviso that
repeaters adjacent in frequency not be adjacent in
physical location. For sxample, in Dallas, ‘Texas,
the 22/82 and 28/88 repeaters are located only
ubout three miles apart and they coexist nicely.

Standard Direct and Repeater
Frequencies

(" 147.00 o
147,03
147.06 i
147.00

147.12
147.15
147,18
147.2%
147.24
147.27

Repeater,
lnputs

147.30
147.33

147.36

| 147.39 —1-
147.42
147.45
147.48
147.51
147.54
147.57

i47.60
(147,63

147.68
147.62
14772 dmmemrmrererermmumsmimin i
147.75 o irmrmmimectrers s
147,78 #
147.81
147.84
147.87
147.90

Reserved
For
Direct
Comm.

Repeater
Cutpuls

147.93

14796

A A s A AL ﬁw

\14?'99

Fig. 2 = 147 to 148 WMHz standard direci and
repeater frequencies,
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The 15/85 teprater, however, is some 20 miles
away in another city, and functions without
interference, Such geographival spacing, arranged
by lacal agrecment between tepeater operators, or
through a regional frequency courdinator, is highly
recommended.

To be sure, some fm operation is conducted on
frequencies other than those shown in Table I, For
the most part, however, these are special-purpose
sysiems established by small groups attempting to
aperate privately. As nore and morte of the
standard channels come to be used in a communi-
ty, those who have established off-channel opera-
tioms inevifably will have fo move to a standard
channel and share its use with others or ¢lse endure
the interference caused by split-channcl operation.
The sitnation, it seems, is selt-resolving and the
channels ulready established as standard will en-
dure,

Where Are T'he Repeaters?

Given the 33 channels in a portion of the
2-meter band most used by fmeers, where should
repeaters be situated? Based on the contemporaty
practice of separating inputs and outputs 600 kHz
with the output frequency the higher of the two, a
very useful arrangement of channel pairs into
repeater groups can be devised. Fig. 1 shows this
contemporary practice appliecd to the subband
from 146 MHz {0 147 MHz. Thirteen repeater
svstems cun be established using this scheme,
Inputs oceupy the channels from 0L through 37
while oufputs ovecupy those channels from 61
through 97. The seven channels between 40 and 58
can't be used for repeaters if the plan is to be
coastrained to occupy no more than one mega-
hertz. And, it is fortunate that they can't. Those
channels are, according to the Texas plan, reserved
for direct, nonrepater, operation by those who
favor long-haud, point-to-point, and DX activity. 1t
15 important that those aspects of l-meter fm
activity not be forced out of existence or even

146.01 MHz 147 00 MHz
146.04 147.03
146,07 147.06
146.10 147.08
146.13 147.12
146,16 147.15
146.19 147.18
146.22 147.21
146.25 147.24
146.28 147.27
146.31 147.30
146.34 147.33
146.37 147.36
146.40 147.38
146.43 147.42
146.46 147.45
146.49 147.48
146.52 147 51
146.55 147 54
146.58 147,67
146 81 147.60
146.64 147.63
14687 147 66
146.70 147.69
146.73 147.72
146.76 147.75
146,79 147.78
146.82 147.81
146.85 147,84
146.88 147.87
146.91 147.20
14694 147.93
146 97 147.96
147.99

Table | ~ Standard frequencies, or channels, used
for virtually alt amateur fm operation in the
2-meter band.

forced out of the ranpe between 146 and 147 MHz
by the landswell of repeater growth.

The Texas plan accommadates the need tor
keeping some [iequencies open for direct operation
by specifving that, if more than thirteen repeaters
are needad in a given area, another set be estab-
lished between 147 MHz and [48 MHz. Fig 2
shows such an arrangement. Indicentally, it is

A Nationwide Effort to Coordinate Repeater Channels

The Texas VHFE-FM Society has been a leader
in band planning and frequency coordination,
Many other groups are also working to solve the
interference and channel-loading problems where
repeater ¢gperation has developed in a haphazard
fashion. The efforts of the Northeast FM Repeater
Association were teported in March 8T, As a
result of NFRA activity, over a dozen 2-meter
repeaters in New England, the Middle Atlantic
states and rnetropolitan New York have changed to
standard frequency pairs, and other machines are
now in the process of moving. A new frequency
coordination group has just heen formed in
Chicago under cochairmen WASEXP and WBHEP,
WABGVK is spearheading an effort to form a
segional group, after attendees at the ARRL Great

l.akes Dwision Convention repeater forum
unanimously agresd that an organization was
needed,

Further south, the Southeast Repeater

Association has also adopted the standard 30-kHz
channels and 600-kHz spacing. But in the Florida/

Georgia area 94 has been [eft as a simplex channel
and 34 has been adopted as a universal secondary
input channel for all Association repeaters. The 34
input to each repeater uses a different Touch-Tone
codde, Thus, a mobile operator does not need more
than ane transmit crystal when driving through the
Asspciation area — an excellent feature for emer-
gencies, too. The North Carolina Repeater Associa-
tion and similar groups in Ohio, Arkansas, and
Indiana have been doing outstanding work to
develop standards in their areas.

The California Amateur Relay Council and the
Central States VHF-FM Society have been in
business for some time how. The California group
has appointed WBGDO, the chairman of their
technical committer, as the freguency coordinator,
while the CS8VFS has selected WABBPS. In West
Virginia, KBSXQ has been helping repeater opera-
tors choose fregquencies. The nationwide effort to
establish standards for fm operation demonstrates
again how hams can get together to put their own
house in order. :

May 1972
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unwise to establish a repeater which receives in the
Technician portion of the band and repeats into
the General portion, at least so long as FCC takes
the view that Technician transmissions repeated in
the (General portion is a rules violation. There are
several such systems cuvrently operating, but the
invitation to violate the rules seems so great that
they ure not recommended — especially in 2 band
occupied by many holding Technician-class 1i-
censes,

In some areas, Texas among them, some sta-
tions adopted 146.64 MHz as the primary DX
frequency. That freguency was chosen long ago
because it Hes halfway between 34 and 94 (the
orginal repeater pair). & mobile transmitter ar-
ranged to transmit on 34 for input to the repeater
and 94 for direct operation out of range of a
repeater will work well on 64, In fact, 146.64 MHz
is an ideal frequency to Use when funing a
transmitter intended principally for operation on
34 and 94. And, in the eatly days of fm, most
equipment was cast-off commereial gear equipped
for only one oI, at the most, two frequencies, Tt
was, therefore, reasonable fto build one’s entire
operating pattern around the capability for opera-
tion on 94 or 34/94 with 64 used for direct DX
work. That approach is not reasonable now that
inuitichannel capability has become so common-
place. With the advent of the inexpensive 12-
channel transceiver, the approach hecomies even
iess reasonable. The pair 04/64 is just too attractive
as a repeater pair to attempt to preserve 64 on 2
nationwide basis for very long.

The Texas plan designates a new spot frequency
for direct or PX operation, 146.52 MHz. Admit-
tedly, this is an arbitrary choice. However, once 2
few stations begin to use it {many already have),
and if repeater operators across the country refrain

from establishing repeater outputs on 52 or any of
the seven channels specified for direct operation,
52 and its adjacent dwrect frequencies should
become active and interesting for all who enjoy DX
aperation,

How Do We Achieve The Standards?

A fair question at this point concerns those
repeater users and operators who currently have
systems operating on nonstandard frequency pairs.
How are they to move to ane of the standard pairs
and preserve the usefulness of their investment in
crystals? Sadly there is no easy answer. One
encoutaging observation is that nearly all large
communities already support more than one re-
peater. As more and mote repeaters are installed,
amateurs slowly will achieve the capability to
operate on more and more channels. The 12-
channei fransceiver surely will have an impact on
the situation because of the invitation offered by
numerous empty crystal sockets. Operators will
not, for long, resist filling them all up. Also, the
predictable realization of an inexpensive frequency
synthesizer within the means of most amateurs will
increase greatly the number of channels in peneral
use within each coverage area. When the majority
of users in an area do achieve multiple-channel
capability, it will be largely immaterial (in terms of
crystal cxpense} which pairs of the available
channels are used for the local repeaters. Some
day, then, it will be entirely reasonable for the few
remaining nonstandard repeaters to move to stan-
dard frequency pairs. The practical achievement of
a completely uniform nationwide frequency
scheme will provide 2-meter fm operation with a
potential for more public service and personal
enjovment. 1t is 4 goal worthy of our best eiforts.

Power-Amplifier Circuits
(Continued from page 435

member. The same design is also being duplicated
by the Minuteman Repeater Association in a2
group effort headed by WI1PRI.
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Appendix A

1} Amidon torold cores are available from
Amidon Associates, 12033 Otsego Stireei, No.
Hollywood, CA 91607,

2) Ferroxcube components can be purchased
from FEina Ferrite Laboraiories, Inc., D Pine
Grove Street, Woodstock, NY 124898,

&) J. W, Miller chokes are available from
distributors, or directly from J. W. Miller, 18070
Heves Ave., Compton, CA 90224,

4) Underwood mica capacitors wmust be
ordered directly from the manufacturer, Under-
wood Electrde and Manufacturing Company, ine.,
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P, O, Box 188, Maywood, IL 60153. Price for
the J-501 units spectfied in this article is approx-
imately $1.20 each (specify the value -~ in pF -~
desired).

£) A cireuit board for the 50-watt amplifier
will be available from Spectrum Research Labs,
P.Q. Box 5824, Tucson, AZ 85703, ¥

We-Stravsds

I resd about FCC's congern over Conditional
Class licensees, and the possibility of calling them
all in for re-examination. And § said to myself,
“Dottie, they're talking about voul”

So out came the theory books again. The last
time this renewed interest in study hit me it was
hecause 1 wanted to go for my Advanced ticket,
so | already had the Ameco guides for Advanced
and Extra Class on hand. { know that 'l have to
take the General exam first anyway, so I am
working on both sets of questions — the (eneral
from ARRL Manual and the Advanced from
Aumeco, The [atter actually makes the digging fun.
At least it encourages ME to think that I'm
understanding 2 lot more than | did before. Then
when I get to the Handbook to try for further
light on something that needs explaining, the
Handbook seems easier to understand.

Dettie’s [Xary (WSEAQ) In “Off Re:onance“ nf
the Texas Southmost A. K. Club.
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This sunnner is the target for the start
of interesting DX via an amateur com-
munications satellite. Arve you ready?
Here are some suggestions on equip-
ment whichk can be wsed to take
advantage of an intriguing new facet of
amatenr radio. '

How to Ge | 2%

BY WILLIAM I. DUNKERLEY, Jr.,* WA2INB

HE AMSBAT - OSCAR C satellife, soon to be
- lavnched, promises some unusual DX oppor-
tunities (see March ()ST) in these days of decreasing
sun-spot activity. You don’t have to think for long
about using it before vou wonder if vour station is
suitably equipped. What kind of gear . . . which
modes . . . what types of antenna will work
best?

Your first hurdle is in getting a signal on 2
meters. The satellite receives signals between 145.9
and 146, MHz and retransmits them in the
sepmnent 29,45 to 29.55 MHz. Any mode appearing
within the 2-meter inpuf passband will be repeated,
but cw and ssb offer the most efficient use of
Qscar. You should aim for about 100 watts of
effective radiated power (erp). This can be achiev-
ed with 10 watts into a 10-dB antenna, 100 watts
into a nondirectional antennz, or some such
combination.

Transmitting Converter

An expedient way of getting your signal on 2
meters is through use of a transmitting converter.
Une good example, shown in the photo, is de-
scribed in detail in the 1972 Handbook (page 198).
The rig includes a power supply and receiving
converter for two meters. Of course, the receiving
converter is not needed for AOL operation, but

* Assistant Secretfary, ARRL.
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gshould be included if you anticipate direct two-
meter operation, also. The “transverter” can be
used with any 14- or 28-MHz exciter: about 20
watts PEP of drive is needed. To minimize exciter
interference in your own receiver with Oscar’s
1{-meter down-link signals, 14 MHz rather than 28
MHz is recommended as the transverter input
band, Crystal frequency (Y1) should be 43.9333
MHz. This will provide for conversion of 14 MHz
to 145.8 MHz, The satellite’s input band would
then be tuned on your exciter’s VFO dia! from
14.1 to 14,2 MHz,

The transvertet uses a 63640 final amplifier tube
which should produce an output of about 20 watts
PEP. Thus, an antenna gain of 7 dB would give you
the desixed erp of 100 watts, If you estimate a
{ransmission line loss of 3 dB, an antenna gain of
19 dB would be necded.

A transmitting converter deslgned for use with
a 6-meter rig is described in the League’s VRS
Manual (page 121 in editions 1 and 2; page 125 in
the 3rd edition). It, too, uses a 6360 as a final
amplifier, but with a rated output of about |2
watts PEP. Power can be increased by use of a
linear amplifier; or, about 9 dB of antenna gain
(excluding line loss) will bring the 12 watts up to
par.

Cheap and Easy

As is true in other areas of amateur radio, cw
can provide the simplest and most straightforward
means of getting on the ait. A cheap and easy way
to put a signal iato AOC is through use of a
commercial surplus fm transmitter strip, modified
to key the carrier, Most “high-band”™ rigs readily
cover the Z-meter band, And, some of the older
taxi cab and police gear is obtainable at low cost.
Since fm won't offer the most efficient use of
AOC such rigs are best modified for cw opera-

1 Limited spacecraft output can more efficient~

1y he ghared by user stations with lower duty-cvele
modes guch as ssb or ¢cw. -

Fig. 1 -~ This transmitting converter wili hetero-
dyne a 20-meter ssb signal up to Oscar's input
passband at 2 meters.

69



Fig. 3 -~ An azimuth-elevation mount “steers’’ this
crossed Yagi at WA1TI0X. The elevation rotator is
mounted on it side within a homebuit tower
section.

tion. En general, use of grid-block keying in two of
the doubler stages will do the trick. If vou should
wish to key a transistor-type fm rig. keving could
he applied to the emitters of the doublers, In order
to use surplus fm gear - designed primarily for
mobile uperation — an zc power supply of conven-
tional design will be needed.

Receiving

Almost any good amateur receiver of modern
design, capable of tuning the 29,45 to 29.55 MHz
range, will serve well for receiving signals from
AQC, Because of the high level of man-made und
galactic noise at 10 meters, an extremely good
receiver front end is not required.2 But, if your
receiver sensitivity and performance at 10 meters
are suspect, considezation should be given to the
addition of a preselector.

Petails on an 80- through T-meter preselector
appear in the 1972 fAandbook beginning on page
255. The unit described is built on a 4 % S-tnch
etched-circuit hoard and provides the necessary
improvement to the receiver lacking in sensitivity.
Some older o1 inexpensive receivers may also offer
stability and calibration problems at 10 meterss. In
many cases, the solution lies in utilization of a
converter, permitting the receiver to tune a lower
frequency tange, such as B0 meters. A down-
wonverter of suitable design is described in the new
Handbook, page 265. Output is from 3.5-4.0 MHz,

2 Sensitivity of about one microvolt/meter will

put the receiver noise sufficiently below.the level
of extemal noise souxces.
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To tune AOCs down-link, the freguency of Y1
should be 33,3 MHz,

Antennas

The antennas you use for AUC can coninbute
much to the cffectiveness of vour station. A
particularly important item is the 10-mefer re-
veiving antenna. While simple antennas will work,
superior performance can be achieved by em-
ploying a gain antenna. With a directive array, the
strength of signals from AOC will be improved by
the amount of antenna gain. Also, the directivity
of the antenna will serve to provide immunity to
noise sowrces not within the antenna’s main Jobe,
thus further improving the signal-to-noise ratio.

A typical amateur mstallation with a 10-meter
rotary beam or tribander at about 50 feet above
ground should perform well for SOC work. An
antenna mounted higher, thus having a lower angle
of radiation, will be superior for maxmum DX
communication which occurs when the satellite is
near your horizon. For passes <loser to vour
station (at higher elevation angles), the lower
antenna will pay off’ because ot its higher take-oif
angle.

Signal levels of stations coming through Oscar
will not all be the same.d Thus, the stations with
really etfective receiving antennas will be the most
successful in pulling out signals, However, if vou
don’t have # beam, don’t despair. Many AQC
sigmaly are expected to be strong enough for usable
rzception on a dipole, Even such a simple antenna
should be rotated so that it can favor the heading
of Oscar. A crossed dipole or turastile antenna will
produce a more omunidirectional pattern so that
rotation hecomes unnecessary.

While guin is of importance on 10 meters, your
2-meter transmitting antenna can be a simple

3 A detailed discussion by K2QBW on AOC
propagation appears in the March, 1972, issue of

the Amsat Newsletter, For a copy send an s.as8.e.
to Amsat, PO, Box 27, Washington, DC 20044,

Fig. 2 - A practical antenna set-up for Cscar s a
10-meter beam {boom horizontal) plus a 2-meter
Yagi mounted with an approximate elevation angle
of 30 degrees.
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dipole and still provide inuxisnum 1100 watts erp)
pertormance, This is possible because you can use
tncreased transmitter power to compensate fur low
gain, Indeed, 80-100 watts into 2 dipole will give
you a “full power™ signal ut the satellite. Any
sigral stronger than this will either uverload the
repeater of cause age action to reduce Oscar's
sensitivity, Sa, the 100 watt erp maximum should
never be exceeded!? If you rig’s output is less than
10D watts, you cun coinpensate by increasing
antenna yain. For example, 30 watts fo your
antenna lafter subtracting transmission line loss) is
a rativ of 211 (100 watts erp required, to 50 watts
output), and an antenna gain ot 3 dB is needed for
the desired erp. Gains for other ratios can be
determined from Fig. 2-36 oun page 40 of the
Handbook.

If @ gain antenna is used for fransmitting, it
becomes necessary to consider aiming 1t at the
satellite, A moderate gain (Jess than 10 dB)
two-meter antenna can be mounted at 4 fixed
elevation angle of about 30 degrees (ses Fig. 2).
The take-oif angle will then be high enough arxl
beamwidth sufficiently broad to catch most AQC
passes. For the preatest DX performance, however,
the antenna should be mounted normally with the
hoont horizental for the low-angle shots,

An azimuth-elevation mount can be used with
the two-meter antenna tor cffective results. It will
aliow for pointing of the antenna directly at Oscar.
One can be constructed using two conventional
rotators mounted ut right angles as shown in Figs.
3 and 4.

The polarization of the satellite’s signals will he
changing due to tumble and Facaday rofation.
Thus, use of creular polarization on the ground
will tend to minimize fading. Antennas such as a
crossed Yagi or helix have been used with good
resubts by many amateurs. You’ll need an extra 3
dB of antenna gein, however, if vou should ose a
vircularly polarized antenna, Little difference will
be experienced between use of conventional
vertical o1 horizontal polarization, a distinction
which loses meuning when the antenna is pointed
skyward, But, aimed at the horizon, a vertical
L0-meter beam will tend to receive a higher noise
level than a horizontal antenna. Honizontal polar-
ization thus has an advantage in this case.

Will you be ready?

The launch of Amsat-Oscar C Is expected
sometime this summer, leaving just enough time
for you to pet your station prepared. Approval has
been granted by NASA for the “piggyback” ride
into space with the Itos-D meteorological satctlite.
Upon kuoch, AQOC will be redesignated Oscar 6.
The necessary licensing waivers bave been issusd by
FCC for Oscar’s operation (see Happenings of the
Month). [n feture issues we hope to have articles
desuribing the design of* AOC in greater detail,
along with suggestions for aperating techniques,

4 Tricks for effactively reducing your erp, if it’s
already too high, wili he discussed in a future
article,
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Fig. 4 — WOCJS butlt this az-el mounted helix. A
relatively broad-barided antenna, the helix can be
designed for Oscar use and still perform well near
130 MHz for weather satellites. (For helical
antenna design info, see Anfennas by John 0.
Kraus [WBIK], McGraw-Hill Book Co., inc., 1950,
New York.

i

A-Straysis

The Foundation for Amateur Radio, Ine., a
non-profit organization, with ‘its headquarters in
Washington, D.C., announces'its intent to make
the annual award of the Jjohn {iore Memorial
Reholatship far either graduate or undergraduate
study, The Scholarship pays 5500 for the aca-
demic veat. Upoen resapplication, it is subject to
being renewsed for succeeding years.

Licensed radio amateurs who intend making a
varees in eledfronics or related sciences may now
request the application fof the academic year
149721973, Requests should he addressed to the
Chairman, Scholarship Committee, 3101
Hampden lane, Bethesda, MD 20014, Requests
for applications must be posimarked prior to May
3t 1972,

Ty be eligible for the award, applicants must
have completed «t Jeast one year in an accredited
vollege or university and must be enrolled in u
vourse of studies leading to a degree, They must
be radio smateurs holding a valid FCC license of
at lesst u fGeneral class level. All things being
substantially equal, preference will be shown to
applicants from the area served by the Founda-
finu — the District of Columbiz, Maryland, and
Northern Virginta, however, applicauts wherever
resident are eligibie.

Fhe Faundation is devoted exclusively to pro-
moting the ifiterests of amateur radio and to
those scientific, litetary, and educational pursusts
that serve (o advance the purposes of amateur
radin.

Iohn W, Gore, in whose honor the Scholarship
is named, was until his Jdeath in 1960, the
President of the Foundation. A prominent radio
amateur for many yeurs, he was 1 Vice-President
of the Bethlehem Shipbuilding Coeparation in
Haltimore, Maryland,
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In the Public Inferest, @anvemence,_Necessty

CONDUCTED BY GEORGE HART.* WINIM

TIME TO REGROUP

FT I8 A CHARACTERISTIC of maost amateurs

tperhaps most peaple!) that they feel that what
thev do 18 more important than what anybody eise
does, Morcover, within thetr own circle of
advocates, they feel that the way they do it is
superior to the way anybody else does it. This
applies to DXing, working in contests, rap chewing,
even o non-operating experimentel and  con-
struction pursnits - and especially to the direct
public service opcrating porsuits which all too
many of us neglect,

But perhaps the charactensfic s not really
untortunate, We all shrondd feel that what we do s
important; it inspires us to do (t betier, to strive
for porfection, and this has a salutary effect on all
of amateur radio. Where the unfortunate part
vomes if is that too afien we tend to fight among
vurselyes over matters which are strictly internal to
the amateur radio fraternity and which should be
kept on 4 level-headed plane.

Well, we're supposed to be talking ahout public
service in this columa, so let's get down to 3t Of all
the groups within the simatcur {raternity who fight
among themselves to the point of complete
separation, those trving to perform a public service
4re perhaps the worst, Yes, vour conductor has
heen in the midst of sach fights and is us bad us
anybody else when it comes to having strong
personal opintons, Thete have been fights about
phone  vermus  ow  versus  RTTY  versus
stdebandfa-m/fm  and  hifvhf,  AREC(
RAUES/MARS, record tratfie versus phone puich-
ing, NTS wersus independent nets, and many
others. Actually the word “fight™ is strong and
wxpressive but not strictly secarate, although the
heat has been pretty high in some cases.

Touw high, fellows and gals. The impression is
being gained in many circles that we amateurs can

*Cominenications Manager, ARRL.

never render a decent or effective public service
because we van't gef along together, we van’t agree
even among ourselves on spectfically what to do o
how to do it, with fhe result that our public service
efforts wre Jivisive und dJuplicative, without
upanimity ur cohesiveness. Too (nany minomty
proups go their own way, refusing to become a part
of any ovetall arganization that doesn’t function
the way frey want to function. This has opened
the doors to various kinds of exploitation, dividing
us sHll Further.

it's time to regroup, to closc ranks and present
4 solid front to those who would be served by
athateur rudio for public henefit purposes. it’s time
to put things in thewr proper places. to define aras
of controversy and analyze and resolve them
without rancor, bitterness, invective or separatism.
‘This means that compromises must be sought and
accepted, for no single solution is going to be
found that pleases anvbody (not everybody,
any body Y one hundred percent.

A few examples oi bitter controversies that
have not heen resolved are in order. We mention
these in the order in which they oconr, with no
intention of order of importance.

Fhe controversy raging right now, which brings
the above subject to the fote for discussion, is the
proposal  for  a  Jaytime supplement o the
ARRL-sponsored National Traftic System, with its
corollary consideration of fhe status of the present
system and ultimately the question of whether cw
i an ubsolete mode. The latter yuestion was
drageed in only because of allegations that NTS as
it now exists is 2 “cw empire.” [t has brought some
eoraged comments from ardent NTSers as well as a
few c¢w men, and some equally caustic comments
from those engaged in independent phone net
operation to the effect that the ow nets in
particular and the League in general are Hounder-
ing around in the horsc-and-buggy age while closing
their wves to modern technigues. Compromise:
NTS ag it now exists has a good following, let it
stand o1 fall on its own ments, with continued
support from headquarters.” [f the .urrent ap-
pointee poll ix Favorable, attompt to organize u
duvtime supplement for those operators who
operate davtimes und wish to he part of the
ARRLsponsored  svstem, Meanwhile, mote on-

Pictured here s W2URP. Chuck has been active in
many aspects of Public Service work and currentiy
serves as SEC for Eastern NUY,
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This group of amateurs, which includes SCMs,
SECs, ECs, DDs, and an Asst, 5CM, gathered for a
SET planning meeting in Riverside, Calif. in early
Jan. Pictured seated, left to right, are: WEMNY,
WBECQOR, WABYWS, K6ESJA. Standing: KEYCI,
WBEFYM, KGGGS, W6CPE, WGSRS, WGENSN,
KBQES, WABTAG, WABTVA, KBCID.

couragerent to independent public seevice opera-
tions and interface between ARRIsponsored and
inde pendent facilitics.

The controversy between AREC and RACES
has been in exisience ever since RACES was
established in 1951, and has oever really been
sesolved, On the une side are those who contend
ihat RACES i and was unnecessary, that with a
liftle cooperation by the goveroment agency
responsible for civil defense the AREC could have
heen atilized as the amatevr’s civil defense anm,
and that RACES is a grab for use of amateur
frequencies by a governement agency. On the othet
side are those who freel that it is necessary for ihe
government to have complete conirol oi any
amateur operation in this seositive area and that
amateuss as such are not capable of administering a
service which serves a government agency. The
Mational Industry Advisory Commitfee’s Amateur
Radio Subcommitiee was wrestling with this
problem until FOC came out with Docket 19245,
concerning the amatewr’s right to handle traffic for
pon-amateer  organizations, but since the study
involved many non-amateur organizations, no
further progress was then possible until the Docket
iy settled. When this occurs, however. any
subsequent proposal will have to be 4 compromise,
because adamanae seems to be prevalent on hoth
sides.

Another controversial item: [s MARS amateur
radio? One faction contends that the only thing
amateur about MARS is that an amateur license is
recognized as a symbol of eligibility, otherwise it is
100¢% military. The other side of this question is
that all non-military MARS people are licensed
atnateurs ¢ngaged in a communications pursait
completely imbued with the spirit and flavor of
amateur radio, and that military sponsorship is the
only difference between it and any ofher kind of
amateur radio. Compromise: Let’s keep a place in
our hearts for MARS, which has a long tradition of
amateur cooperation behind i, and  for the
thousands of amateurs who take part in it, most of
whom consider it a part of their amatenr activitics,

Other controversies exist, of course  yuite 4
few of them, but we hope we have made eur point,
which is that compromise is possible on nearly any
kind of difference provided each side is willing to
give a little. Thix ix what we need fo do in our
plbiic service abms: give a little. 1f we can do that
we cdn successfully regroup and all push together
i the same direction toward the nltimate goal of
maximum public service, rather than against euch
other. - WINJM,
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Traffie Talk

Our topic for this month is the NIN (New
Tersey Net) Bulletin for Sept. *71, in which we find
three things not to da in a net, & product of the
clear thinking of WASFKQ who operated in NJIN
/2 for quite some time but who we understand has
now lett for other parts. Here’s how Norm sees it:

1. Don’t report into a new with a traffic list,
then cancel it during the session. Either you have
valid traffic or vou haven’t, and if you repoct it
into the net, give the net a chance to handle it.
QOtherwise, you are wasting the NC%%s and the net’s
time.

2, on’t ask o be excused from the net while
you still have traffic, unless absolutely necessary,
This is similar to the above (since vour traffic list is
automatically QTA when vou QNQO), but it is very
discourteouws, It just may be that NCS is holding
stations on the net to handle your traffic as soon as
opportunity permits,

3. After reporting in and listing vour traffic,
don’t later remind the NCS you still have it. This is
an insult fo his ability ax NCH and also wasies the
net’s time,

Being NCS is not an easy job. 1f requires a lot
of mental agility, something we don’t all have.
When vom have anly vowur traffic to worry szbont,
it’s easy enough to be critical of an NUS when you
don’t think he’s giving vou encugh ztterntion. T'he
experienced NCS operator is the one who suffers
along with another NCS whea he s having
problems. Heip your NCS along, don’t throw
nbstacles in his path and heckle him.

Naotional Traffic System. The "limited QNI™
net is hecoming more popular in NTS circles, znd it
helps speed things up considerably. ko some of our
snappier NTS nets at all levels, these days, the
“recejve only® stations don't report into the net at
all; they merely handle traffic ou a QNY
freyuency. Even on voice nets, which usually have
to ase the net frequency for handling traffic, the
principle has application. Try it, you'H like it.

White the problems at the various NTS levels
are uot all the same. hete, in general, is how 1t
works. The NCS knows in advance that certain
stations will he on deck to clear traffic for certain
paints. So the net starts with QNi only from those
stations with traffic (which might include some of
the above stations, of course). If side frequencies
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(QNY) are available, as soon as traffic appears on
the net tor ane of the unheard receive stations, the
qtation holding it {A) is told to contact that receive
stution {B) on the side frequency wond clear
whatever traffic the latter is designated to take.
After the traffic is ¢leared, Station A checks back
mto the net frequency, while Station B merely
monitors the NCS for his next assignment.

Fublic Service Hopor Roll Febrary, 1972

This listing 1% available ta smatenrs whose public service
pectormance during the manth indicated qualefies for i0 ar
More tatal pornts im the nine sategories belaw. & delineatinn
af the pomts awnrded for each tunction is given e the
vategary key at the end af the Honor Rodfl histing. Please note
maximuai points for each category. Those making fewer than
4% pomnfs are listed with point totals only.

Categary (1) (40 (31 ) ¢330 el (7 (85wl

Max, Fes e d2 42 a2 o & - N Potak
WAa3IQOZ ootz 13 1w 3 3 1
WazEPL Mmoo 3 12 12 Jo 3 e
WEBHBMV i a1 13 12 i 5 L]
WBIAEH L LI 4 N I D O S 3 or
WR4KDI I it 12 k2 12 3 4t
WeLRW LI R I S B R k b
WHE4S0ON LEUI I e S R O 4 3 549
WIBQ (133 [ i S I I 4 Cl a9
WHaZVLY moin 11 1 a 5 LL]
®VENP Foo10 1Y 13 a1 &7
WARVAS in HE B s i) 3 87
WAILQO i 1n 1r ot g2 58
WAINAZ i in 12 [ 1 s hL]
WARPIG RTINS O I A o ] S0
WRASVH io In 12 12 S
KPBALN4 o 1 12 w1 + S
VOILA I LI i I 5 b
YOIGL la 1o 12 (3 13 in
WAERCS 4 10 12 12 o 2 5 84
R7UTE o 1o 12 2 1w 5
KABR w10 12 i R A &2
WATIOS o 2 12 04 3 &2
WICE s K 92 13 S 53
WAINNL (L0 50 ar iR L1
WRBSDEK 110 32 i? 1 £} 51
WHBOANT 16 (o 12 12 2 & 51
WB4ADAJ [ RV KT P ie 5 49
WRIPNG oo 1312 % 40
WasEM | LTI U i? K +9
WABTVA ED o (u 22 £ 49
K@MERE inof( 1% 1 5 44
VEab R mwoqo 11 [ E) +4
VFIGFN Fie ek 12 3] £ 49
WRIMTEG/S ™h 2 1 » 12 E] 47
WINOG 1) 12 1 3 3
WaeDk AL I S R EL
WRaPTH i 1n L & T EL]
weye IR S 2 b
WAIFRY Mmoo rE o1 | 18

Things happen, of course. For example, while
stations A and B are getting their traffic cleared,
NCS decides to send Station C o the same side
frequency {o ulesr some fraffic to Station A
{QNQ. In ‘this case, then Station B reports in on
the net frequency, to indicate to the NCS that the
traffic from A fto B has been cleared and that
Station C hagymade contact with Station A on the
side frequengy. But if all Station B does is clear
traffic, he mavy not report inta the net at Wl
although he has certzinly been a part of it.

An  experienced NCS can do wonders in
effecting prompt dispatch of traffic to experienced
net stations, and this is especially applicable at the
“higher” levelswof NTS where the saume NCS works
with the same net stations on a particular night of
the week. For example, on a Wednesday night on
HAN, NUS K2KIR knows that K1S5H will be his
CAN receive, WINJIM will be his PAN receive, and
uwsually also knows who will be his receive stations
from the varisus.regions. linless any of them has
traffic, it is not necessary for them to report in at
NI time, and aften they o not do so. If ihere 15
na traffic for the area or cegion represented, in
some cases it might not even be necessary for the
representative io transimit at all — except to wet
credit  for  receive represemtation in  the net
statistics. Similarly, knowing the other rexinn
peopie who will be present on Weadnesday night,
NCS can adopt all kinds of shortcuts to speed up
the procedure, such as (1) using the first letter of
the call sutfix to indicate a retuen from QNY, (2} a
single dit to acknowledge, (3) dispatching stations
to a side frequency when he hasn’t even heard one
of them (but hawing full confidence that he is
listening and QRV), and many other little quirks of
NCSing when the NCS is familiar with his peopie
and his people familiar with his methods. When an
untamiliar station appears, however, full procedure
is used. No “snowing.” It's the procedure that is
snappy, nat the codespeed. ‘This is the main reason
why BEAN has had the highest “rate’” nf any NTS
net  consistently over the past many years.” —
WINIM, N

February reports: WINEM rteports his  first
perfect month since taking over the reins of 3RN.
WIOHRY expresses a helief that «ll Ky, traffie
handiers went south for the winter. Bob issued
annual certificates to WAYYSD and WBIANT. An
initial certificate went to WB9EAY. K7TNHL

reports the strange disappearance of all Wyoming

WE4NCH4 . dw
wasL)y .
WBEBI'Y
woHI
VvEIDPrD L.
WBATHT ..
WILBK

KIKTR .
WASISU/E
WAZENCO
WAL}
WSRBE |
WICE .. ...... 34
wALLD .., .14
WAGKH ...... 34

*Eienotes multinperator statlon.

Category Key. (1) Checking into cw nets, 1 pont each;
(1) Checking intn phonef/RTTY pets, | point each: {3} NCS
cw nefs, 4 poinits each; (41 NC8 phone/K1TY nets, 3 points
cach; (%) Performing assigned linisnn, 3 puints each;¢a) Legal
phnne patches, § point each: (73 Makiog BPL, 3 poinis
regardiess of feaffic total; (81 Handling ewergency fraffic
directly with a Jdisaster ared, | paint each message: {9)
Serving a8 net manager for entive manth, § potnts.

WeR ... ... WIURG | LL39 KARNP ..
WAICU ..., .. W2FR ... L9 WaYHY
2818115 IS WI2RUE .. .. 19 WAHRY ......
WB4IMH ... WaIIPH WOWHOLW L.
KAROZ ... .. Wil b8 VFIAWT
WREMXM . . WANEM ., .3 VWD .

Vi SFXI

4 Veiabk . .

warevm ... ..
WeSTA ... .
WeOAW . .33
WRAVOS ... .32
VWeDEL ||
wagnly ..
VEIRPE |
VEaRR
VFIsR ...
WIYA ... .
WRIHE ...,
WATAKLSG L.
WAICCF
E3MVO . do

14

stations from TWN but promises to organize a
search parly.

Net oo Sessions  Traffic Rate  Ave. Rep.(#%)

BAN ............29 2432 LIRT %39 g

$ 714 1439 9.0 U
1353 Lilaw dn6 100L0)
YRA) 855 iy 95,4
Thé 881 13.2 159
{210 504 10,9 190.0

ARN cvv e i ina 56 a1 478 | £ ELALY

RNS . .verinen... .56 1315 A12 135 6,0

RNG,..ovvvennr 58 az8 509 141 100

351 A, }. 338 A6 538 61.0

BN, ....v - v 58 % Sle .5 w54

YBN .., v s 598 S13 10.2 914

TEN... 870 140 13,0 56.8

FON...... o M6 a2 36 B0

TWN (. aeee--..82 182 234 54 B5.2

TCC Eastern ... . 961 949

TCC Central .. ... 871 787

TCC Pagifie .. ... 1161 1029

Sections® 12393

Summary . ... 29644 FAN 224

Record ... ... 34238 144 24,3

QST for



1TCC tunetions not counted as net sessions,

2Section nets reporting (65): AENE, AEND, AENM,
AENT (Ala): NCN, WARN, OrgCoARFEL, OrglO (Calif.):
CHN (Colo.y; CN, NVHFTN (Conn.); QFN, FMTN, VEN,
WFPN (Fla,); GEN, GIN (Ga,); ILN (IlL): QK8 (Kan.}; KTN
{Kv.n: LAN (La): SGN, PTN (Me.): MDCTN (Md.): WMN
(Mass.): MNN, @MN (Mich.}i PAW, MSN, MIN, MSEN
(Minn,); NHVTN (NH and Vt.); NJEPTN, PVTEN (N.J.)
NYS, NLI ¢(N.Y.); CONE {N,C, snd S.C.); SSEN, OSSBN.
APRMN, BNR {(Ghin); EPA, WPA, GURN, PTTN (Pa,);
RISPEN (R.1.); TEX, TEN (Tex.); BUN {Utah); VSEBN (Va.);
WEN, NN, PSEN (Wash.); WVNN (W.Va): 91N, SW2RN,
WSSN, BEN, BWN, WSBN (Wis); APSN (Alta); MTN
(Mant.); GBN (Ont.); WQV/UHF (Queb.); SATN (Sask.).

Transcontinental Corps. WIDZX reports cverything
running smoothly for TCC Pacific, John says that WEVNQ is
back in the saddle as Director after retuming from an off
season vacation. W3EML reports as follows: “Feb. was a
pretty fair month with traffic holding up well and only two
failures. The good manth wus in spite of the UDirector’s
problems in filling nine long haul function assignments
permanently and coming up with 2 few substifutes.” WRLCK
also reports an excellent month for TCC Central with only
two failures reported.

Out-of-Net
dren Functionsh Successful Traffic Traffic
Eastern ......... R 98.0 2822 4949
Ceatral ... ... 87 97.7 16032 187
Pacific . ..osviv. .. 116 97.4 2058 1029

‘Ihe TCC roster: Bastern Arez (W3IEML, Dir.)— Wis BIG
NIM QYY YNE, K15SH, W2s FR GKZ, K2KTK. WA2s ICU
UWA, WIEML, K3MVO, W4s SQ0Q UQ. Kds KNP VDL, Was
IBX PMJ RYP vDA/4, KSKMQ, WAHFIM, Ceatral Area
(WPLCX, Dir.)— WB2UEFG/5, Wés OGG ZTY, WB4KPE, Wis
MI U SBM, W9s CXY DND YE, Wos HI INH LCX ZHN,
WaADs [AW MLE, K@AEM. Pacific Area (W6VNQ, Dir)-—
W5RE, KSMAT, W6s BGF EOT IPW MLF MNY RSY VZT,
WAGs DE( LEA, WTs BQ EM KZ PI DZX EKB GHT, WOLO,
K@ISP.

Independent Net Reporis (Feb.)

Met o . Sessions Traffic  Check-ins
Init, Mission Radio Assou....23 345 Yhh
East Uoast Teenage Troffic . ..29 94 260
Hit & Bounce Morning Watch .29 1250 356
75 Meter Inter-State S5B . .., 2% 266 1126
Northeast Traffic .......... 29 359 425
T290 Traffic ... 00l 42 630 1829
Kastern Area Slow .......... IR 108 188
Forty Meter CW Traftic

& Emergency . ........ .29 62 157
Al Bervice Net . ..uvvuvnnnn. k3] 57
Clearing House Net .. ,....,.28 352 409
North American 20 Meter S8B 23 224 308
Interstate 20 Meter 5B .. ... .21 i8si 416
Mike Farad Emerpeney & Traffic 25 246 314

Public Service Diary

A number of Alberta amateurs responded to a
request by YVTKBY/YV1 for a rare drug. The
drug was needed by doctors in Venezuela to save a
patient’s vye. VESAQY was the first to hear the
call and he immediately alerted VE&X], In the
meantime, WB4UPL broke and offered to try to
locate the dmg through his facilities. VE&XJ
finally located the manufacturer of the drug and
arrangements were made to have it transported to
Venezuela, Other amateurs participating in this
event were VEGFK, VE6YEL, VEGAA, and WSVILE.
-~ (VE6YL)

Lancaster Co., 'a. amateurs were kept ‘busy
providing a number of services during a heavy snow
storm on Feb, 19 and 20, A number of health and
welfare messapes were originated on behalf of
stranded maotorists. These were handled first on 2
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BRASS POUNDERS LEAGUE
Winners of BPL Certificates far Feb, Traftic
[ 11 N £ 11 Rerd. Rel el Tortal
Wictivfa ... Jdea 549 1154 31 4914
KQUNK . ...... 134 ali eRYy 14 1544
WASVIW PNk | 258 (S 1eb P4
KeZsag . - 542 422 1044
WIBA 4a% 450 44 a2
WIQY Y 484 474 11 1ona
WASIH 477 463 6 24K
K3BH1) J58 +14 22 9i1
WAZER 313 136 BT kR
WweLLX 394 KL 1 137
WeRSY Eaal 02 1y Tl
WABVAS | 236 4 272 a9l
WaVRIg | 2T zl 1 anZ
154 236 4 a38
300 o - nld
i s EAE 6 a07
154 72 5 Ral
344 - 248 593
274 87 2 582
263 145 a7 STH
e 227 " 517
184 228 32 S48
18K 145 15 324
3 Ay T4 2 523
WHCOKY L, ., 156 164 1 519
WR2IZN ... ... 158 173 35 sS4
K6UYK ..., .- s 168 a5 s18
KSTEY ... o000 anl 99 LT
WeCXY{Tan) . 23 754 250 1 5
More-1 han-One DOperator Station
WanUG/E ... 2306 . . 2306
BPL for £00 or morte originations-plus-deliveries
WBeVTK .. .287 WE4SON .. .133 WHIRX ..... a7
KAONA 86 WAIQIL L 26 KEBCS L. iax
WAOGG LT WAGYVT 1T WASEFNC L L tol
K3RR ..., WATM , ... WARISL L 1d0
WABMCR WENQW WA MU Jan, ) 14Y
KETYP ..., .137 wWaYPA . . WHaRNT(Jan )10
WIOE ... 133 WB4PSP WH2IYVJan 3 l0u
WHaI K ... 10T
More-Than-One Operator Station
VAZUN ....124 WH4TON/4 .. 114 WSALC . ... t0s
YA ZUN(Tan.y 100

BEL Medallions {see July, 1968 (ST, p.99) have heen
awarded to the fallowing amateurs since last manth s hshogs:
WHIKSG,

The BPL i open to all amatewrs in the United States,
Caneda and (1.8, possessions whe report to their SCM a
message total of 540 or a sum of originations and delivery
points of 100 ar mare For any calendar mnath, Al messazes
must be bandled on amateor frequencies within 48 hours of
receipt in standard ARRI, Form,

meter fm and then relayed to a numher of 75
meter phone nets,

During  the storm, WADNV mobile hecame
stranded in the snow. A call on his two meter fm
mobile transceiver resulted in assistance from a
number of amatewrs. With their help, W3DNV was
on his way again within fifieen minutes, -
(K3VAX)

— e 4 e

On blustery Feh, 22, WBCAU mobhile spotted
3 fire on the railroad cight of way about ten miles
east ot Chadron, Neb, Centact was established with
WAGIKN at Chadron who alerted the railroad
company and the fire department. The fire was
extinguished betore it had spread outside the
railroad right of way, If it had not been for the
timely arrvival of WB@UC AL, the high wind blowing
at the time could have easily spread the fire to
adjoining timber, -- (KPODF, SEC Neb.)

The Apricot Message WNet of Ohio again swung
into action handling health and welfare messages
during the recent flood disaster in West Vieginia.
On the morning of Feh. 27, EC WBGRG listed all




affected towns where inquiries could be directed,
Announcement of the net’s action was made over a
number of Dhio radio and television stations as

well as in 2 number of newspapers. Before
uvperations had secured, a number of days later,
over fifteen local Chio amateurs had taken part. -
(KSONA)

On ¥Feb., 18, W6AJZ of Santa Monica, Calif.
responded to an emergency call from KC4USP at
Palmer Station, Antarctica, KC4USP reported that
two Navy sircraft returning to Christchurch, New
Zealand were short of fuel and unkikely to make
their destination, Due to abnormal radio con-
ditions, Palmer Station had no contact with
Christchurch. W6AJZ was requested to phone the
Naval Station in Miami, Fla. and request them to
notify Christchurch that both aircraft were
attempting 2fi alternate landing at Dunadin, New
Zealand. It was urgently required that this airport
implement emergency conditions including the
turning on of all fanding and field lights.

Informed of the situation, the Mavy in Miami
vontacted Washington, D.C. For the next forty-five
minutes all communications between Palmer
Station, Washington and Christchurch were relayed
by WEAJZ,

During this period KCAUSP reported that radio
contact had been lost with one of the aircraft. By
authority of the Commanding Officer of Falmer
Station, an emergency status was  declared.
Washington, D.C. then reported that all required
emergency measures had been implemented at
Dunedin airport and that air-sea rescue facilities on
the southern island had been alerted. With all
evmergency preparations in New Zealand con-
firmed, radio contact with KC4USPF was secured.

Later that day W6AJZ was advised that both
aircraft had landed safely. —~ {(W6AJZ)

Using a repeater, 2 total of thirty-two amateurs
provided communications for the annusat Central

A Certificate of Appreciation from the Kentucky
Traffic Net was presented to WB4EOR ({lefi) by
net manager K4MAN at the Lexington, Ky.
Hamfest held fast Oct.

Florida Cerebral Palsy Telathon held in Orlando,
Fla. on Feb. 13 and i4. A number of two meter fm
hase stations in swrrounding cities snd town
updated pledge totals o the Telathon viewers
white others with hand carried portable wunits
pravided communications between officials within
the auditorium. — (W4LSR)

On Feb. 19, a group of amateurs provided
communications for a special “March for Dimes™
on which voung people marched twenty miles
around Lake Hefner in Okla. tfor contributions to
the March of Dimes.. Various check points were
manned using two meter fm walki-talkies and a few
requests for first aid were handled as well as
reporting on  the progress of the march, -
(WASFSN, SEC Okla.)

Op Feb, 19and 26 a group of Alberta amateurs
provided communications for snowshoe races. 4
number of check points along the route reported
the progress of the races to a centrally located base
station, Over a dozen amateurs took part in this
activity, — ( VE&PM)

Thirty-three SEC reports were received for the
month of February accounting for 10,491 AREC
members, Sections reporting: Alta, Colo, Conn.
EFla, ENY, Ind, lowa, Kan, MDC, Mich, Minn.
Mont, Neb, Nev, NNJ, NTex, Qhio, OKla, Ont, Urg,
Oreg, Sask, 8V, 8Dgo, 5D, 8NJ, Tenn, Utah, Va,
Wash, WFla, WMass, WPa,

Virginia was inadvertently amitted from the list
of sections with 100 per cent SEC reporting for
1971 that appeared in last month’s Q57T

During the night and early morning hours of
March 3, ubout z foot of snow fell on the small
towns. of Pottersville and Chestertown, N.Y. The
snowfall was heavy enough to force the closing of
lacal schools. In trying to reach a radio broadeast
station some 90 miles away to inform them of the
closing, school officials discovered that all long
distance telephone lines were out of order. They
then turned to WB2DUJ, an ex-school teacher in
Pottersville, tor assistance. WB2DUJ put cut a call
on the AREC six meter frequency and was
answered by K2AY() who made the call to the
broadeast station who in turn notified the general
public of the closing., During the remainder of the
day K2AYQ and WB2DUJ monitored 51.0 MHz in
the event that their services would be needed again,
Late in the afternoon it was necessary to obtain
information on a acheduled wvening school
function. WB2DUJ sent the request to KIAYQ
who in turn relaved it to WA2AQD in Glens Falls,
WAZAQD obtzined the needed information and
passed it back to K2AYQ. (KIAYQ, EU Glens
Falls, N.Y.) aEF—

WBS5AXM, pictured here is only one of a number
af amateurs who provided communications for the
March of Dimes Walkathon held on Jan, 22 in
Brazoria Co., Texas,

QST for



VHF QSO Party Announcement

Starting Time Ending Time
1900 GMT, June 10 0600 GMT, June 12
Operate any consecutive 28-hour period

'[F YOU haven’t already done so, it’s time now to
L start planning for this vears June VHF QS0
Party scheduled to tuke place June 10-12.

You may operate any consecutive 2¥-hour
perind, working the same station on different
bands for additional QSO and section credit. All
that is necessary is to exchange your sections, Your
final seove equals the tatal QSO points times the
total number of band-sections worked.,

Read the rules carefully, then send ripht away
for your fiee contest logs, being sure to state the
fuantity desired (38 QSOs per log sheet). To aid us
in getting these logs to you as fast as possible,
please be sure to include with each request a
self-addressed stamped legal-size envelope contain-
ing your full pume, call and mailing address
complete with Zip code. We can send 5 log sheets
First-Clags for 6 cents postage. Using this as a
guideline, you can estimate the amount of postage
to include.

Be sure your eniry is postmarked no lzter than
July 4th and dor't forget to include comments and
pictures with your log. - WA /KQW

Rules

L} The June 1972 VHF QS0 Party begins at 1900 GMT,
Saturday, June 10, and ends at 0600 GMT, Monday, June 12,
Eatrants may operate any cantinuous 28-hour period beginning na
waxlier than [900 GMT Saturday (statting on the hour) and ending
N later than 0600 Manday. Al claimed contacts must be within the
chosen 28-hour period and must be made on amatewt frequencies
above 54 MHz., using authorized modes of opetation.

N Name-wlsection exchanges must he wknowledged by both
operators before either may claim contact point (g3, A sie-way
exchange, confirmed, does not count., there % no fractionsl
breakdown of the I-, 2-, o1 3-pomt units,

) Fixed-, portable- or racbile-station operation tnder one eall,
from one location only, is permitted. A transmitter used to contact
one o1 more stations may not be used subsequently under any other
call during the contest period {(with the exception of family stations
where more than ene call is assigned to onc kocation by FCC/DOC,

While no minimum distance is specified for contacts, equipment
in wse should be capable of real rommunications {Le. able to
communicate over at least g mile),

Clontacts made by retransmitting ejther or both stations de not
caiznt for cantest purposes,

4) Scoring: / poinr for completed two-way on $0 ar 144 MHz.,
2 points far such exchanges on 220 or 420 MHaz., 3 poings for such
exchanges on the higher vhi bands, The sum of these points will be
ultiplied by the number of differenr ARKL sections worked per
band; ie., those with which at least one paint has been eamed.
Reworking sections on additional bands for extra section credijrs it
permitted. Urossband wark dogs not count. Aircraft mobile
stations cannot be counted for section multipliers,

5} Foreign entries: all contacts with fareign countries (such as
Mexico and the Bahamas) count for score. All foreign countries are
grouped together, and a multiplier of ro mere than one {per bandy
may be claimed for cobects with all fareign stations warked,
Forelgn stations may only work stafons in ARRL sections for
contest credit and wil give their country nuame,

6} A contact per hand may be counted For each station warked.
Ex.: W2EIF (SN.JJ works K1YON (Conn.) on 50, 144 and 270
MHz, far compiete exchanges. This gives W2EIF 4 poiats (1- 1- )
and also 3 section-multiplier credits, (f W2EIF contacts other
Conn, stations on these bands, they da not mid to his section
multiplier but they do pay off in additional contact paints,

7) Each section muitiplier requires a complete exchange with a¢
least ane statlon. The same section provides another multipier pamt
only when contacted on a new vhf band,
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8) Awards: Entrles must be postmarked no later than futy 2,
1972, A certficate will be pwarded to the high-scoring
single-operator station in each ARRL section. In addition, the
high=xeoting multioperator station wil! receive a certificate in each
section from which three or more valid multiple-operator entries are
received. Certificates will also be given to the top Novice in sections
of less than three entries, who in the apinlon of the Awirds
Committee, displayed exceptional etfort. Awards Committee
decisions will be Final, (o=

L8 Strays s

Back Copies and Photographs

Back copies of QST referred to mn QST
issues are available when in print from our
Circulation Department. Please send money
order or check ~ 75¢ for each copy — with
your order; we ¢annot bill small erders nor
can we ship c.0.d.

Full size (8 by 10) glossy prints of
equipment described in @ST by statf
members (oniy) can be furnished at $2.00
each. Please indicate the QST issue, page
number, and other necessary identification
when ordering, and include full remittance
with your order — we do not bill or ship
cod.

Sarry, but no reprints of individual Q8T
arficles are available, nor are templates
available unless specifically mentioned in
the article,
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TF YOU HAVEN'T already started planning,
4 now’s the time to pet going-betore you Know
it another ARRL Field Day will be here! This
vear's event is scheduled again for the fourth
weekend of the month, June 24-25, 19472,

There are no signiticant changes in the Kules;
however, we point out to those planning only
lfow-powet battery operation that vour scores will
be flisted sepurately in QST You will ant be
competing with those stations who choose to run
higher power, nom-hatiery.

Special Field Dav forms consisting of 4
summary sheet und sample Gperating Aid 6 ure
now available from ARRL Hq., 225 Main St.,
Newington, T 06111, Read the Tollowing rules
varefully, then send for the FD package, You'll
help expedite the forms by enclosing a No. 10
self-addressed stamped envelope for full details,

Unless requested, logs in support of entries will
not be required of participants. This does not, of
course, telieve you of the responsibility for keeping
db uperating log as required by FCC/DOC and we
may Tind bt necessary to call in some logs at
random or for spot checks. Basic entries will
consist of 4 summary sheef, bonus proots and
vheck sheers for each band and must be  receired
at Hg. #o leter than Aupust 1, 1972,

C T on Field Day. Geod Luck! - WA/JKQM.

Rauirs

E. Higihility: The Field Day s open ¢ompetitively to all
amatenss in the ARRL Ficld Organization {plus Tukon and N.W.T.).
Foreign stations may he conitacted tor credid but awe nat eligible to
wsinpete.

2. Object: Far portabte and mobile stations, to wark as many
stations #x possible. For home stations, to work as many partable
#nd mabile stations as possible,

3. Conditions of Entry: Each entrant agrees 1o be hound by the
mdent as well as the provisions fo these sulex, the repulations of has
licensing authorily umd the decwsions of dhe ARRL  Swards
Lommittee,

4. bntry Classificstions: Entriet will be classified in accordance
with the mumber of aperatmg positions ezpuble nf mstantansous
wpetation at any ene tme during the FD perind, tollowed by the
esignation of the nuture of the individual or group participation,
This does not prohibit mors opezating pasitions than your intended
vizssification; however, vse of electronic or mechanical devices or
other methods of simultanenus aperstion an twWo of more bands
without vuusiting them separatety 1n the entry classification 1s
prombited. Class A, cCiub or non-clzb graup (3 or mare icensed
amateurt) set up speeifically for operation w the BB and using
portable identification, Such satians must be focated i places
whtch aee nut regular station locatons and must use no equipment
ur Fagiitees nstalled for permanent stztion use, noer any $hructures
wistalled permamently for F13 vse. Statians must he operated pnder
ane call {except when u novice posttion is used, as provided by
wiscellaneous rule «) and under contrat of a4 singie licensee o
trustee for each entry. All equipment tincipding antennast must hie
within 2 eircle whase diameter must not exceed TUND feet, All
contacts wizst he made wath transeutters) and receiverisy opernting
from a4 power sour¢ independent of commercial mains. Entrants
who, for any reason, operate a fransmitier or wniver trom
commercidl mams for one «r more contacts, will be lsted at the end
of ther class, {lass B. Non-club stations npemied by not morte than
twn lirensed amateurs. Other provisions same as for Class A, Class L.
Stativns kwaivd m vehacles capabie of aperation while in motion
and nermally operated o this mapner. includipg antenna. (lass O
stations may aperate stahanary, but no stabonary <quipment or
racitities iy be used. A Class 4° sfation may nut be used as 2 stution
tn any other class, Jhe operator of a (lass C sration may also
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upetate trom annther station Jueing the FId period, but seores for
fis {mobile) operatwns must be submitted separately. Llass i,
sStations uperating from permanent of Heensed station ocations, not
portable nr mnhile, using commercial power. Class 1. Ay above, but
gsing emergency powas 00 transmitiess and reneivers.

5, ticld Day Period: kb operation starts at 1800 CMT the
foueth Saturday of June and iasts ungd 2100 GMT the fallowing
Sunday, u period of 27T hours, Class A and Class B entries who do
nod begin any serting-up eberations anbl KON GMT on saturday
may operate the entre duration of the £D periad. Drthers may
aperate no mare than 24 consecutive hours,

6, Bands: Each phune ang each ow segment is considered as a
sepatate hand, AJl vowe wontacts uee eyuvalent and RTTY is
counted as cw. A skation may he worked proe on esch hamd.
¢'vosg-band ountacts are not aflowed. The use of more than one
transimiticr at the same time oo single band (s protubited, except
that a novice position may operate on any novice tund sepment at
any time, Coatacts made hy retransmitting ethee ue hnth stutions
do rot caunt tor scoring paiposes.

7. Exchappes: Stations waking contact, i order to count their
sontact as valid, must exchange ARRIL. section {ser page & 1in any
577 and signal repart.

8. ¥alid Contacts: A valid contact s dehined 2s a two-way
crchangelsee ubovel between stations. Class A, B or C stations may
cantact any other stetion. Class 11 or F stations may contact any
Class A, B or € station.
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9. Miscellancous Rules:

a. Qperators participating in the FD may nol, from any other
station, contact for peint eredit the FD portable station of a group
with which they participated, This is infended to autlaw any kind of
mamtfactured contacts.

b. A statian used to contact one or mome FU stations may not
subsequently be osvd nader any other @all durng the FD period,
This rale is intended ¢o cutlaw multiple contucts on the same band
with the same station, using different calls, It is not, however,
mtended to prohihit the use of jointly-wowned stations which are
nermally used under ditferent calls by menthers of the same family,

- ¢ Any Class A group whase entry glassification is three or 1nure

transmitters may also uxe one novice operzting pasition (to be et
tp and operated anly by novice clws licenseest without changing
their bastc entry classification, The ngwice position must use
rervice call sign and must keep their own fogs and check sheets. 'The
sovive position (50 tot2l may he added to the group QSO total
before multipher.
« L0 Scoring: Scoring it based on the mumber of valid contacls
times the multipher corresponding o the highest power used at any
time dusring the FD pevied, plus bonus paints. Power Multipliers, 1f
all eontacts are pade using a de input power of 11 watts or less ond
if a power source other that commercial mains of motor-driven
yenerator is used (e.g. batteries, solar cells, water-driven gencrators,
eti.}, multiply by 3. 1t any or all contacts are made using a de input
power of 200 watts or less, nultiply by 2, Multiply by 1. any or all
contacts are made using 3 de inpat pawer ovet 200 watts up 2o L0
watts, Over 1000 watts, multiply by ZERO! Power on ssb phone is
considered {0 be half the peak envelope power, 1. Batferies may be
charged whrle in use For Class CC entries only. For other classes,
batteries may be vharged (during the FD pettad) from a power
souree  independent of the commercial mains. Bonuses. The
foltowing bonus poinés may be added to {he scoze (after the
multiplier ts apptied) to detenmine the final seore, Only Class A and
B statcons are ¢ligible for bonuges,

I, 100 points for L00% emevgency power, per transmittee
classiticatian, AL} equipment and facilities 2t the FLD site mast be
operated tram a sotres independent of the commereial mains,

2, 50 points for publie relations, Publicity must He abrained or a
hona fide attempt to obtain publicity must be wade. Evidence must
be submitted wn the form of a clipping, 2 memao from a BC/TV
station stating publicty was given o 2 copy of material sent 1o o
news mediz for publicity purposes,

3. 50 points for message origination. A message must be
angnated by the ciub president or other FD leader, addressed to
the SCM or SELC, stating the club name (or nas-club group), number
of operators, field location and mumber of AREC members
participating. The nessage must be transmutted during the FD
period and 2 tutly serviced copy of it must be included with the
Field Day report,
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If the Op Aid 6 system is used {see sample above),
enter the suffix of each station worked in the
appropriate call area block under the first letter of
the suffix. Just enter Ws; underline Ks; circle WAs;
and double underline WBs, (For example,
WATNFS, would be listed by taking the ietters FS,
placing them under the N calumn and circling same
since the prefix is WA.) Whatever dupe system you
choose, be sure to submit a separate listing of
stations worked per hand in numerical orderiby
calt area) and alphabetical order (by suffix within
each call area). Remember, each phone and each
aw segment is considered as a separate band.

4, 5 points for eacht message receved and relaved during the D
peried, up to a maximum of 50 points. Copies of each messape,
pruperly sewviced, must be ncluded weth the Field Day report. Clih
Aggregate Mobile Score, Entries under Class C may be combined to
form an aggregate score Tor thewr club, having ne cunpection with
the club’s portuble entry, i any. Endividual reparts must incinde the
wiab name. The cluh sectetary m other designated ciub official must
submit the club aggregale mobile score caim, Only hona fide
members of a club operating in the viub territory (L7% mile radins
fram the ctub keadquarters address) may contribute o thic
aguregate mobile score,

Il. Reporting: Entries must be received hy ARRI Headguearters
by Augast | The propes sunvingsy sheet, plus » hst of statioms
worked on each hamd and approprate proofis) far bonuses
constitute an entry. A copy of your FD log is nor required unless
specifically later requested hy ARRI.. This «ors not, of wourse,
relieve you of the responsibility of keeping an operating lng as
requued by FOC/DOC. Send a stamped aldressed envelope o
ARRL Hq. for KD Forms which include the reles, a summary sheet
and a sample of a suggested check sheet.

[

Strip-Line Amplifier
{Continued from page 62)

square inches area, any shape, on opposite sides of
the chassis wall. Insufate these from the chassis
with [-mil mylar. Drill a half-inch clearance hole
for the metal screw which is to act as the through
connection.

The diode, CR1, can be a Shottky-barrier type,
HP-2800, as well as the 2301 specified.

K2RIW added a supgestion that should he
helpful in obtaining muximum efficiency with any
uhf power amplitier. Even with this highly-
effective design, there is some slight increase in
tube capacitance as the anodes heat during a
transmission period. [f the plate circnit is detuned
slightly on the low-capacitance side af rasonance,
after the amplifier has reached its stable cutput
condition, the stage will drift fnfo maximum
output rather than drifting out of it.
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1972 Arm

TYHE RADIO AMATEUR operators’ contribu-
tions to the field of communications, assistance
in promoting internationdl yoodwill and military
motale and providing emergency scrvices, are rec-
opnized by every echelon of the military services.
Fuch vear, on the third Saturday in May, the
Department of Pefense sponsors the observance of
Armed borces Pay. This year’s obscrvance, the
twenty-third, will he held on Saturday, May 24,
1972, As in past years, as one of the many Armed
Forces Day Programs. the Departments of the
Army, Navy and A Force will conduct radio
communication tests. These tests are designed fo
be a tangible demonstration of the firm and
fong-standing Department of Defense policy {o
encourage snd support amatens tadio activity and
the partnership and muiual respect enjoyed he-
fween the LLS, amateur and the ULS. military.

The communication tests will consist of mili-
tary-to-amateur crossband operations, using con-
finuous wave (cw), voice (ssh) and radiotcletype-
writer {IRTTY) modes of speration and cw and
RTTY teceiving tests, Special OSL cards confiem-
ing crossband communications will be Forwarded
to those amateurs who establish two-way contact
with participating military stations, Certificates
will be awarded to those who sptly demonstrate
their operating ability and techaical skill by receiy-
ing an acceptable copy of the Secretary of Defense
otiginated cw andfor RTTY messuge(s) transmitted
during the receiving portion of the cummunication
tests, Infercepiton by shortwave Bsteners (SWL)
will not qualify for a QSL curd in confitmation of
communications. However, anyone who has the
squipment and the ability may copy the Seoretary
of Defense meassages and receive ¢ certificate.

Military-to-Amatenr Crosshand Test

The militarv-to-amateur crosshand operations
will be conducted from 201400 GMT to 2170245
GMT, The military stations, WAR, N&S, NP(, and
AIR will transmit oo aulitary frequencies and
listeh for aumateur stations transmitting in the
portions of the amateur bands imdicated helow.
Additionally, cunsistent with operational and train-
ing commitments, a U.8. Navy aircraft using the
call sign NSHAM will conduct crossbund operations
ot frequencies listed below while flying at 21.000

[y

teet over various cities at times indicated. Amateur
nperators should monitor the frequencies plus or
minys one hour.

Station  Mil. Freq Emission Ham Band

{hdiz) (MHz)
WAR 4001.5 oW 3.5-3.65
(Army 3020 Ish 2.8-4.0
Radlo 4030 RATT 3.65-3.8
Washn. 8947.% «ow r0-7.2
D.CH 14,405 o 14.0-14.2
20,994 Ish 21.25-21.4%
MN5% 3388 by 1.5-3.65
{Maval 4g12.5 RATT J.65-3.8
comm, 4040 sk 3.8-4.0
Station, 64970 £33 7.2-7.3
Washn, 7301 uw /l-4.15
LCa 7350 5 7.15-7.2
7380 RATY T-F2
13,8275 RATT 14.1-14.2
14,385 usb 14,2-14.35
14,400  Gw i4.0-14.1

NSSAM  Depart Washington, D.C. 20/1300
{Navy GMT; Providence, RI 20/1400 GMT;
Aly- Buffalo, NY 20/1500 GMT; indiana-
wratt) polis, IN 2001630 GMT; Memphis,
TN 20/1730 GMT; New Orleans, LA
20/1830 GMT; Tallabassee, FL
2071930 GMT; Miami, FL 2072030
GMT; Jacksonwille, FL  20/2115
GMT; %Spartanburg, SC 20f2215
GMT; Washington, D.C. 20/2300

GMT.
2790 ush 3.8-4,0
49,6921 g.m 40.1-54.0
143.8201 a-m 144,1-146.0
NPG 40015  Isb 3.8-4.0
{Navai 2005 ow 3.5-3.8
Comm, 4010 oW 3.7-3.75
Station, 6971.% ow 1.0-7.1
Kan 73015 sk T.27.3
Frari- 7347.5 KATT  7.1-42
cisco, 1365 ow 7.0-7.2
CAY 13,8225 RATT 14.1-14.2
14,356  usb 14,2-14,275
14,378 ow 14.0-14.1
14,389  usb 14.275-14.35
*49,992)  a-mn, ush, 50.0-54.0
o, Fim
#143.71  a.m, usb, 144-148
oW
% 148,411 aern, alsk 144.1-148
**148.951 fm 144.1-148
ERa2 a-m 220-22%

*To be operated trom Mt vaca
** To be operated trom Mt. Diabio
I MiHz

QST for



AIR 402% Ist 3.8-4.0
(AIr 7305 Ish re-r7.3
Force 7315 cw 7.0-7.2
Radlo 13,997.5 cw 14.0-14.2
Washn, 14,397 ush 14.2-14.35
1J.C.)
Cw Receiving Test

A tew™ receiving test will be conducted for » -y

person  capsble of copying International Morse

Code #t 28 words per minute, The cw broadeast
will consist of u special Armed Forces Day message
from the Secretary of Defense addressed to all
radio wmateurs and other participants. The sched-
ule for this broadeast is as follows:

time Transmitting !’ requcm ies
Stution Hz)
20 May 1972
21/0300 GMT WAR - Army 4030, 6997.5
14,40%
20/23)) EDST  NSS - MNavy 4012.5, 7350
14,385
20/2000 PDST
MPG - Navy 4005, 697 1.5
14,375
AR - Ajr Forge 7305, 13,997.5
Faorce

RTTY Receiving Test

A Radioteletypewriter RTTY receiving test will
he conducted for any individual ainateur or station
possessing the required equipment. This is o fest of
the operator's technical skill in aligning and adjust-
ing his equipment, snd serves to demonstrate the
growing aumber of amateurs hecoming skilted in
this method of rapid communications, The RTTY
broadeast will consist of 4 special Armed Forees
L¥ay message from the Secrefury of Defense to all
radiotelety pewriter enthusiasts. The message will
he transmitted at 60 words per minute in accord-
anice with the following schedule:

Time Vransmitting Frequencies
Station {kHz)

20 May 1972

21/0335 GMT WAR - Army 4030, 6997.5
14,405

2072335 EDST  NSS - Mavy 4012.5, Y350
14,385

20/2035 PDST NPG - Navy 4010, 7347.5
13,9225
148.41 MHz

AIR - AIr Force 7305, 13,997.5
Submission of Test Entries

Transcriptions should be submitted *fas re.
ceived.” No attempt should be made to correct
possible transmission errors,

Time, frequency, and call sign of the station
copied as well ay the vawme, call sign (it any) and
address, including Zip code, of the individual
submitting the eatry must be indicated un the page
containiog the fest. Hach year u large number of
scceptable copies are received with insufticient
intarmation, thereby precluding the issuance of 4
vertificate.

Erttries should be postmarked no later than 25

May (992 und submitted to Armed Forces Day
Tests, Chief, Nuvy-Marine Carps MARS, 4401
Massuchusetts Avenue, N.W., Washington, D.C.

20390, Mail Stop 394,
Otber Activitics

As they did tast veuar, several military groups are
offering certificates to anvone contacting them.

May 1972

The 128th Air Refueling Group (TAC), Wisconsin
Air National Guard, WASDZL., will be nperating as
foallows:

14.29%5 MH2 + 5 LH2

7.280 Mtz % 5 kiiz
21.360 MHz + § kiHz

1300 — 2100 GMT
1300 ~ 1730 GMT
1730 — 2100 GMT

Send your QSL to WAIDZL,
ing Geoup (TAC), Ceneral
Mifwattkee, WI 53207,

128th Air Refuel-
Mitchell ANG Base,

The 1430 Communications Flight, Rhade [3-
land Air Natiowst Guard will be nperating and will
send & certificate to thaose contacting them. The
operating schedule of their station, KIFCOQ, is as
follows:

14.310 MHz £ 5 kHz  ssb
21,375 MHz + 5 kKHz  ssb
50.7 MHz a-m

7.280.£ 5 kHz ssh

1300 — 1430 GMT
1430 — 1530 GMT
1300 — 1530 GMT
1300 — 1530 GMT

Send your QSL with un s.as.e. tao K1ECO,
1430 Communications Flight, . I, Green Airport,
Warwick, Rl 02886,

I'he 1.5, Naval Academy s ARC will operate six
stations during the 24-hour period on May 20.
NONNN will engage iu rnilitary to amatenr 505
o 40485 kHz ¢w and 7385 kHz cw/ish from
1400 GMT through 0245 GMT (May 290-21).
WHASNA will handle the amateur SOs from 0401
GMT to 0359 GMT (May 10-21), The schedule will
be:

Cw Szt Novice
3590 3930 2718
T060 7260 7175
14,060 14,280 21,125
21,060 21,385
28,060 28,610

Send O5Ls to W3IADO,
ARC, Radio Rm 726,
21204,

1.5, Naval Academy
USNA, Annapolis,

General John D, Ryan, Chief of Staff USAF,
presents a plagque to Senator Barry Goldwater,

commemorating  the 100,000th phone patch
thraugh MARS Station AFATUGA. Looking on 15
the Hon, Robert C, Seamans, Jr., Secretary of the
Air Force.
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REPORTED BY AL NOONE, *WALKQM

Ct.TRRENTLY the DX Test leads the pack as
- “most popular ARRL activity,” hut the No-
vember Sweepstakes continues to gain ground
toward recapturing that title— 1971 entries reached
just below the 2400 mark. To be exact, there were
2386—about an 8% prowth over the previous year.
Participation in the 3¥th cvent, Novemher
13-15 and 20-22, 1971, was excellent. Many
stations commented that this was the most actvity
they had ever heard in an 88. A hreakdown of
entries shows 668 ¢w participants chose high
power, while 368 stuck with the A" class-
ification— 1350 watts or less. (Did { hear somecne
say ORP was dead?) On phone, 757 used more
than 130 watis while only 393 staved 1n the
low-power class. Incidentally, 4 reversal of an
ever-incieasing  frend  has oceurred: ow entries
oltnumbered phone, 1236 to 1150
Without a doubt, the shortened exchange jooms
4y the major factor for hringing so tany stations
out of the woodwork. There was hardly an entry
that didn’t comment on how great an tmprovement
it made. 1 think it’s safe to say i’ he around for
awhile! Other comments which ran high were:
bring hack the low-power multiplier; raise the
cut-off point from 150 to 1HU or possibly 200
watis; and, have separate awards for both classes.
You van be sure that both Hq. and the ARRL
Contest Advisory Cammuttee will carefully con-
sidet these and other comments prior to next
year's event.
* Asst. Communications Mgr,, ARRL.
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The 21 MHz tower at W7RM sports & efements at
160 feet plus 3 stacked three-element beams at
120, 80 and 40 feet {bottom beam ts not visible in
the picture}, all fixed on the East coast!

Remember how difficult it used to be to make
a “Clean Sweep?™ I so, vou may find this vear’s
funtasbic totals of 29 cw, 125 phone, somewhat
difficult to believe, There wouid have heen more,
too, except for the fact that a number of stations
had multipliers chopped from their score, Better he
sure of that KZ35, VE4, etc. before you put him in
the iog! (htherwise, you may he in for a surprise
when you end up with only 74!

Special congratulations o WIFEG, K2AU,
WIEZT, K4CG (WA4KIR, upr.), K4HPR, K4PJ,
WAKFC, WIRM (K7VPF, opr.), WBSH (KTNHV,
apt.}, WBREUN (WB4JEZ, apr.y and VETBDJ who
scored twice with a “‘Clean Sweep’ bath modes!

Fach year we vnd up with about 30 clubs
ineligible for the Club Aggregate listing because
they're not affillated with ARRL. If vour club
score doesn’t appear in the listing, that’s probably
the reason., Why not do something about it? Drop a
note to ARRL Hq. for the affiliation package and
club kit. Club contest participation is 4 real side
henefit of affiliation.

Certificates awards are scheduled for a May
15th mailing. Stand by! — WAIKOM,

TOP TEN

CW. Single Operator: WTRM (K7VPF, apr.)
164.775: WINQ (WTCFJ, opr.) 164,550: WeMAR
156,140; KH6RS (K2SIL, opr.) I51,700; W6HX
(WB60OLD, opr.) 150,072; K6EBB (W6NUT, opr.}
148,814; KILPL/3 146,292, WIFBY 145,928;
WOYT (KIKGA, opr.) 145,780, WESH (K7TNHV,
opr.) 145200, Muitioperator: K48XD 113.813;
WAILGO (11,328; W28Z 108,558, WRUM
i04,171; WOYB 100,788,

PHONE. Single Operator: WIRM (K7VPF, opr.)
249.600; WoHX (WBSOLD, opr.) 210,600; WYYT
(KOLBQ, opr) 197.400; WASIME 195,000;
WAIMVE K3IEST., opr) 178,800; W3GRF
(KIANV, opr.) 178,575, KG4EQ (WA9SXQ, opr.)

176,550; KSRLW i75972; WTIR 173,700:
KIVTM  172,800. Multioperator: WATORM
195,525, K4RMK 182,325; W7TSFA 1%1,875;
WIFBY 164,700; WB60QUQL. 159,026.
CONTEST PERIODS
1972
Starts Ends
Saturday, Nov. 11 Monday, Nov, 13
2100 GMT PHONE 0300 GMT
Saturday, Nov, 18 Monday, Nov. 20
2100 GMT W 0300 GMT




Here’s Chip, K7VPF at the controls of W7RM. To
the right of the S-line is a box containing remaote
tuner and direction indicator for the S(0-meter
hearn! (see antenna page} Partially hidden behind
him are 40-meter beam rotator controls and
various antenna switches. |t's no wonder he had
little difficuity taking top honors on both modest

NGVICE CORNER

This years Top Ten navice entrants are as
follows: WNSDLY 39092, WN4PSP 9 370:
WNOGIT 26,145, WNZPWS 25,200, WNHAMD
24852, WN4RGQ 23,313: WNGAIU 720.296:
WNSBNG 17.484: WN4SON 15.847; WNYHZB
13,632,

Other certificate winners are: WN1s MMY

PDM, WN2s AXV QDF OXA, WN3OIL, WN4LICC,
WNSs CKR/5 DML, WH6HIQ, WNes FNI HVW,
WN7s QFL QIW QYI/7, WNBs ICG KYX. WNi
CFR SG DLT,
SOAPBOX
Cw
My first 85, had a lot of fun. {WHBDLE).

. . Elimination of time and date a hig improve-
ment. (W50QFH), . . Working 40 stations in 40
minutes on 1)  meters was quite a  thrill.
(BSMATY. . . Slogan for 1972 88, “More punch
ot forty!” (KZ3508). . . sSome kid said *Waw'
when [ gave my check as 32! (W4DXL). . . Why
not have o different category for club stations?
(KHaHKM). . . Based on c¢nmments received, 1
guess 1 was the anly Nevada station to put in any
appreciable effort onm ¢w. For those who need
Nevada cards, | sugrest QSL viz WALHAA,
(KIAGB/7). . I any of the big contesters
missed SV, it's their own fault since there was =t
feast 11 8V stations active, (W6KYAY. . , The
new 55  message much, much better,
(W6BIPY. . . As long as vou have done away
with the low-power multiplier, why not a section
winner for hoth classes? (WsWLVY, | . Suggest
that repeat QSOs he permitted on each different
band, 10 through 160 meters. (WeNUT). . . First
time I've managed a clean sweep on hoth modes.
(WAGDKFP)Y. . . Last vear, after missing KL7TEWA
in the closing wiinutes, 1 ended up with 74 sections
o ew. After sending logs in, | received a QOSI. from
him for the Q50, he haul copied my repert but the
M eliminated his reply and I didn’t claim #t! Did
hetter this year, a clean sweep an both modes,

(WAARIR, opr. K4CG).
activity! (WAYZC), . . Coanditions on
were fantasticully good from about 0500 to 0700

. Snper S8 with great
3.5 MH2

GMT on 11421, (W42C), . . Not a hig scare, but
an honest iry anid u very enjoyable 22 hours of
cw., (WB4TBO). . . Had fun working Novices
but & - 2X2 calls will do more good than 1 -
10X10! (WAQZQB/KL7). . . All gperation in
I971 538 was in Novice bands only, with 75
watts. (KL7EWA). . . Thought the XYL was
going to shoot me after the phone 85, See you
next year. . . if she doesn’t! (WTCFL). . . The
short message speeds things up considerably but its
a little bit annoving to find some of the big guns
shortening it still more by not sending their call in
the messape. (WTGER), . . My first 88 contest,
Dide’t do fantastic, but it was fun,

(WN1OUM). . . There should be a multiplier for
new andfor reactivated wulcers among the old
goats! (WIFAF), . |, Got cvery section except
VES during the phone weekend, Guess what prefix
was NR 1 on the ¢w weekend? (KIGAX). . .

Biggest surprise was the 1S8-meter Novice who
outdid my 45 wpm exchange with s 50 wpm
eschange! (WIBPW). . . Where in the &% $+ was
Nevada? (WAIMJE}Y . . . The Novices | worked
really appreciated the QSO. (WABVIFE). . |, Next
vear 'l fill nut the cross-check sheets as 1 wo, 1t
helps a lot! (WB@CXNY. ., Toward the end of
the 85 our CQ machine started eating its tape and
punching its own holes! (W257Z), . . The ARRL
5% and DX contests are the hesi. Rarely operate at
other times due to heavy wark schedule,

(WA2HAI). . . The friendlv ragchew is the staple
diet of amateur radio. but contests provide un
interesting and exciting change-uf-pace,

(WN2RDQ). . . Sure was pgoud to work old
friends again., (WBEFUO, ex. WASWTD). . .

Atter hearing what some stations do to their own
call, | would only anticipate more difficulty should
they send the call of the lasi station contacted in
the S8, (WBBENO), . . New format is a great
improvement. We will have the best exchange when

KL7EGS, operated by Larry, WASIWE and KG4EQ, operated by Mike, WA9SXQ provided two of the

rarer sections for many of the 85 gang.




AEFILIATED CLUB SCORES

Cluh Score
Mad River Radio Club {Ohiol ... .. .. o ie e 960,874
Potomac Valley Radio Club (Va,} .. ... .. oo oo 8,792,822
Murphy's Marauders {Conm) oo oo oo .7,364 568
Minnesota Wireless Association ... o, oo v cra ancane i 2,811,632
West Valley Amateur Radio Club (Calif.) .. ... on s 2,316,123
Radio Club of Tacoma (Wash.) ... ... ove i 1.461,060
Boeing Employess Amateur Radio Soc, {Wash.} ............ ..., 1,378,961
Richardsan Wireless Klub (Tex.} ........ oo 214616
128 Contest Club (Mass.] . ..o e 914,409
Morthern California Contest Club . . . .. oo ii e en e 812,087
Erankford Radio Club {Pa.} ... o v nie i rae e 645,738
Northern California DX Club . ... i e 592,873
Rockford Amateur RBadio Assoc, {11 ... .. .. oo 571,083
South Jersey Radio Assoc, .. .. .. e e 823,878
Suburban Amateur Radio Club (Pa.} ... ... .o cii oo e 433,434
Texas DX Society .. ... vcn v cn s et 423,183
Arapahoe Radio Club (Calo.) ... .oov s e 346,963
Albany Amateur Badio Assoc. (INY.) ... cii oo 342.687
I18M Owego Amateur Radio Assoc, (N,Y) ... ... 0., .. ... 341,548
Wisconsin Valley Radio ASSO0. ... .. .ovrrvvusonenonaner -0 1336,260
Douglas Co, Amateur Aadio Club {Kan.d ... ..o 332,183
West Park Radiops {Ohio) .. ... oo i 329012
Hollywood Amateur Radio Club (Ftad .. ... vevno oo 321,014
W. Palm Beach Amateur Radio Club {Fla) ........ ... . oot 312,650
Wheaton Community Radio Amateurs (W1} ,........... .00, 310,013
Johnson Co. Radio Amateur Club (Kan.) ...........ccvnivens 285,604
Dallas Amateur Radio Club {Tex.} ... . o i iy 283,478
Suffolk Co, Radio Club INLY.) . v st i ieaaa s 271,050
Canton Amateur Badio Club {Ohio) ... .o o i 269,094
Delta Amateur Radio Club {Tenn.) .. .o cn oo i conn v 235,689
Cverlook Mtn. Amateur Radio Ciub (N.Y) ... oo 228,647
Connecticut Wireless AsSOC. ... ccavrne. s e e 226,562
Indian Hills Radio Club (Ohio) ... .. i i 224,698
N, Carolina DX ASS0C., ... v vttt naarasarcrniiiarrinas 195,700
ARINC Amateur Radio Club (Md.) ... cv e e e ivcaanrar... . 188,748
Evendale Amateur Radig Soc. {Ohiel ....... ... ... ... s 185,633
Massitlon Amateur Radio Club {Ohio) ... . ... i ii e 172921
Central Michigan Amateur Radio Club ..., ... ..o miiiieans 162,672
Czgukee Radio Club (Wisc) .. ... - i i 150,186
Massapequa Amateur Radio Club (NLY.J ..o oo 124,722
Chicago Radio Traffic ASS0C. vt 121614
Ramona Radio Club (Calif.) .. ... .o icanisimincrsas 120,857
Fidelity Amateur RadioClub ... .. ... o o 120,163
Coastside Amateur Badio Club {Calif.) . ... ... .0 0t R 119,878
East Meadow High School ARCIN.Y.} ... oviiiriein i 100,794
Wayne Amateur Radio Club (N} .o ooven v i e, .. 99,656
Norwood Amateur Hadio Club (Mass.) ... ..o vs v incriiennn 91,955
Scarbora Amateur Radio Club (Ont} ... cvn i en e s 94,044
Central Minois ARC .. - oo i i Cirecas ., 80,890
Kankakee Area Radio Society (L) ... ... cvut .t et ee e 78,192
S, E. Virginia Wireless ASS0C, .. .. cooaiverivainsiesnenenaao. 21,027
Gloucester County ARCINL) ... oo ciaeiaaa: 75,988
t.E.RA. Amateur Radio Club (Calif.}) ....... . oo 74,525
Kentuckiana RadioGlub .. ......... ... ... i .saa. . B84
Nashville AR Explorer Post 15 {Tenm.} ... oo ensiiacinnenn 65,462
Chicago Suburban Badio ASSOC. ... vvievi i cin s .. 62,148
Auburn University ARC (Ala) .......... 000 et 59,794
University of Delaware ARC . .. oo cr v ciinn i iiais i cnnan 58,318
Key City Amateur Radio Club (Tex,] ....aevri i s 52,193
Oak Park Amateur Radio Club (Mich,) .. .. ... .- e 47,028
Larkfield Amateur Radio Club (N, Y. ) o ... e e i i e 33,606
f.ake Success Radio Club (N.Y.} ... o oo oo e 13,950
Monterey High ARC (Calif.} ... ... oo i 8222

Entries

174
133
116
48
35
47
54
14
11
13
10
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Phone
Winner

WasH
W2MVB
KiVTM
WADVKE
WEHX
W7RM
WA7JBM
WASLIMK
KI1EUF
K.GEBB
WA3OTV
WABIVN
KIWTS
WAZVYA
K3MN

WA2EAH
Wa2CPQ
WaRQM
WABZTW
WBKZH
WA4OZF
WB4QFH
WBBFJX
WABVIF
WABYAS
Kayow
WA4FDR

FE IR )
.....

oW

Winner
W8SH
K1LPL/3
WI1FBY
K@t
WEMAR
WIRM
W7VMF
WBONL
W1iBPW
K6EBB

WAZEAI
W2BHP
WIROQM
WA2HSE
WBBFNE
W4OZF
warzy
WBIF JX
WARGVJF

REBYQW
WA4FD

WABOC
W2HAE
w2c2z

+ At publication time the valldity of the score of the Mad River Radio Club is under challenge concerning

the eligibility of some of its members to participate in the club aggregate score.

examined with final disposition to be determined at a later date.

The matter is now being
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080 LEADERS
(Ringle Operator)
Cw Phone

WIRM LIgn WIRM l664
WINGQ 1047 WHHX 1410
WOMAR 102 WYYT 1314
KH6RS 1430 WASIMK 1300
WOoHX 1016 W3IMVB 1194
KOFRRB 1007 WIGRF 1192
KILPL/3 {002 KSRLW 1192
WIYT 1004 KG4EQ 1185
WIFBY 986 W7IR 1166
WESH 968 WALILD 1153

the check again is the RST, They won’t all be 599s,
honest! {WOVBV) . . Hape Santa I.)rings me 1
bug or Reyer for next 851 (WBYAYN}. 1 think
a lowpower multiplier is needed, my Ranger
doegn’t stand much of a chanes in pile-ups.

(WoFEIY. . , I always get up tight when I read
ahout the “anti-contest” movement. Competition
is the primary factor that caused our country te
grow and prosper as it has and competitive
activities in amateur radio are what cause stations,
knowledge and skills to grow. (WOHE). Seems
to me that we should encourage low pnwer'

{K9LWYY . . A real fine mtrodunstion into the
contest wortcl for me, Wish {f could have spent
more time in the shack, but homework comes first,
unfortunately?! (WN@BQA) Best part about
ARRIL 8%, | think, is n.untactmg wld and new
friends. {WSKI ex. W4 AGE, YE, KeUN). . . As
always, my favnrlte contast am! 1 have participated

Best 55 ever for mel (VE6VV).
VE6 in January 1972, (VESBB).

. WMioving to

Phone

Would be nice if certificates were given for the
low-power entries, {(WAJORY) . . First clean
sweep thanks to WAGQWW's willingness ta help
with Sacramento Valley. (KIMND. The [P
antenna at 300 feet worked great for the DX

sections, but  gpof  so well  for  stateside
Q808! (KIKMQ, opr. WITISAY, ., PYRCers uce
something  else! (W3DBT, ex: XWBUS), ., .
Murphy struck here: Burned oui the linear,
stopped  the alarm  «c¢lock and  sveorched
breakfast! (W2MUO). . . My  10th  consecufive

Phooe 55 and 1 found aperators to be extra
courteous this year. (W7FCG/9), . . Having close
competition with a friend sU Pe
helps! (WB9APC). . . t's been s long time since
I've heard su many 59 signals on 10 meters!.
(KGKQR). . Beautiful weather teamed up with
my XYL tc\ sharten what was otherwise ta he a
full-time effort. (W9ZRBD). The new exchange
is  outstanding! (WQPAN). .+ The recently
approved 175 mile c¢lab radius is unreasonable,
unnecessary and stupid. (K4FJK). After vall-
ing for 34 minutes, gave up on KL 7GlC/KL7 for 4
multiplier. Four minutes later caught KL7HAB!
(WBBDUCR), . . Wish WBSH would get u pnur
phone oper ator just one verrl
(WASLD F). Why does the lving about power
still go on? Even without the additional multiplier
guys are still runaing wide open and giving an A"
precedenw {WARTGX, opr. WSLUIMD), . . Did
hear  correctly?  Standby BY3. OQRZ
59' {WBARFAS). Who'd have ever thought I'd
miss 3V for a clean sweep, (WALEAH). . . Fimst
time in the §5, enjoyed it more than o home

in them since the time when they ran through two -
weekends and the intervening week and the ex- QRP CHAMPS
change was a fiveletter message, (K9P1) . (150 Watts or Less at All Times)
After 25 years of only sporadic operating, this was .
my first %t%upattl]op th urgan‘iée]& ((NI?\,I {;22%—1[?? CW FPhom’
since pre- participation as 8C anszZ R ® )
ard plater ORS (WeBMC) back in the \gf\?g? 18; ng W1AElL!iXE }gg ;gz
30s. (WTBMCQ), . . Signals on 3.5 MHz - were the WBBDKZ 99'826 W7CEL 114'30{)
best I've ever heard in any S8! (W6GERB). ., . ! W7GKE 4
Heard KZ5 everywhere during the phone S8, not a we1sJ 96,360 7 110,250
peep out of one during ew. (KSRLW). . . Can WSRTX 95,192  WB4AMRI 100,229
vou standardize your power classification to go up WSONL 91,306 WAIMPS 99,680
to' 180 watts, This seems to be a contmon puwer WAQVIF 90,000 WASBWZA 92,667
Tating on oSt ssb rtlsgt tgdas; Vﬁglg?e}h} o WABZAV 87,000 WATOBC 92,278
L Uipmien roubie  %ta 0o finis it 10fs o WADWBG 84,135 WOROM an.375
fun, {(VE2AH . Really enjoyed my first taste g !
of S‘i shr)ulrl) be back next y]ea):‘ (V‘i?:s XC). WABWZA 83,773 WABYSC 85320
DIVISION LEADERS
cw Phone

Single (p. Multiop, Single Qp. Multiop.

KALPL/3 WaLy Atlantic W3MVB WAZDEQ/S2

WaYT WAQLGQ Central WeYT WASUCE

KeNL WNQACAI Dakota WABVKP KOVVY

W5WMLI/S K48XD Delta KBAEU K5TYP

W8SH WaUM Great Lakes W8SH K8RMK

W1BGD/2 W2s2 Hudson W1BGD/2 WB20EU/2

WAZHSP/@ WBSOE i dwest KOLLIZ WPSOE

WIFBY W1ARR/ New England KIVTM WI1FBY

W7RM WTGLC Northwestern WIRM WaTORM

KHBRS WEBRIP Pacitic KGEBB WBGOOL

WAKFC WB4PVQ Roanoke KAWCC WB40XD

WEQJIH WBSAXC Racky Mitn, W70AD WBSAXC

RABAl/4 WB4RSY Sputheastern KG4EQ WB4PKP

W7ND WNEHVH Southwestern WBHX WBENSI

KBRLW WSFC/5 West Gulf WASJMK WHMYA

VE7BDJ VE3BUV Canadian VESUS ... L.

May 1972
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CLEAN SWEEP CW

KIZND W3EZT WIWMU/5
WIRPW K4HPR WABGVO/S
WIDAL K4PJ WAGDKF
WIFEG K4PUZ WHEOK
WIFLM W4DM WABZAY
R2AU Ww4DQs KODDA
K3EST WAKFC VETBDI
W3USA K3IKMO,opr.  WTRM  K7VPF, opr.

K4CG  WA4KIR, opr,
W4PZV WA4SVO, opr.
WINQ  WICFT, opr.

WHSH KINHV, opr,
WEWPC  KRBPX, upr.
WEBBEUN WB4JEZ, opr.

CLEAN SWEEP PHONE

K1IHX K4BNC KERME*
KIVTM KAHPR KAUNG
W1BIH K4LDR WasDOL
WIFRY* K4P) WSEDU*
WIFEG W4KFC WBKIC
WALIHO WAWSF WEQXO
WAILKZE WAGFFW WABOSE
WAIPID/ 1 WALIRG/4 WABRWU
K2aU WB4LYD WAS 'BO
K2ZRK KsARU WAER TSP
W1BGD/2 K5STSR WASYBY
W2MB KsTYP* WAKZ D
wWaMU* WSMYA* WREBMV
W2sZ* WIWMU/S WHSUCE
walc* - WASIMK KaCuy
WA2CPQ WASRTG Koity*
WAIDEQ/2®  WASVWH KOWTS
WA2DZU KoBEP WoLVT*
WARNPQ K6SSN WOROM
WB20EU/2* WB6KBK WAYAQZ
K3IVZ WB6V I WASLUD
K3MN] Ki1AGB/7 WASLCE?
K3IMTK KILTV WAIWUC
KIWUW WIRUN WROHIR
WIAZD WICFL WBIEIX
W3CRE WIGKY ROLUZ
WIEZT WTIR KeMMS
W3EN WISk A® KovVy
WIMKV WATIBM Kpvvuy
Wi/ KH/3 wa7ORM®:  WBINH
WASATX WR4aBES 7 WONQO
WA3GIUY KR0S WARHVR
WA3IZR* K8EHIT WABVKP
WA3INKD K8HBN WAPVOX/@
WA3OTV K8IDE VETRD)
KaBAL/4 KZSZZ
WAISUY WALIYY.opr. WIRM  KI7VPE, opr.
W3GREF  KIANV,oupr.  WRSH K7NHV. upr.
WGz WAIHTQ, opr. . WRUM  WATEWC, opr.
WIMVB  K3EST, upr. WBSEUN WB4IEZ, upr.
WA3SFX] WAMAQ, opr. WOFUN WASUAG, upr.
K4Co WALKIR, upr.  WOYT  K9LBQ. upr.
KaWCC  K4PQL, apr. WYZRX  WSVNE, upr.
K6EBB  WAGDKF,upr. VESUS  VESUF, opr.
WeHX WHeOLD, opr.  KGAEQ  WASSXQ, apr.
*Multioperator
86

LED SECTIONS BOTH MODES
{Boldface = over [00K each mode}

K1CTO* WSWMU/S  WOYT**
KIGAX WBSAXC KOLUZ
K2AU K6EBB** WONQQ
WIBGD/2 WoHX WOSOE™
K4BAl/4 WABLVN WIWLO
WB4VIK* K1AGB/T WOWsV*
WB4SZ5/4%  WIRM VA2UN
KGEEQH+ WID0O+ YESUS
KSAEU W8SH VE7BDI
KSRLW K9CUY VERBB

*Multioperator
**Different station call or operator each

nade.
competition. (F2YS/W2). . . The mean, old
North wind got my Quad! {WAZIYH). . . Out of

436 80§, 506 were on <00 (WATTRGS4). .

. Contest should begin earlier on Saturday and end
earlier on Senday. { WBLUYD)L . . Knew 14d
better start paying more atteation to my check
sheets when ome of Murphy's Marauders said,
“Nice work ('G, got vou on 20 and 40, see va un
201" (WALKIR, opr. K4CG), . . Toak time off to
watch a foothall gume o TV Sunday atternoon;
hest part of the yame was at half-time, when | went
back on the air and warked sections 74 and 75!

(WAKFC) . . VPve worked S8 on cw for 24 vears
and | finally worked all sections for the first time
vl phone. Mavbe there is 4 message there!
{WOINHY. . . Why «un’t the 5N weekends he

separated as the DX contest is7 (¢ is difficult for
me to convinee the XYI. (and myself, toc) that
COTIEERLS On successive weekends are justifiable, |
sugpest at least & weekend (and preferahly two)
hetween  the two mndes. (WARLGS). . . How
ubout u separate section for the Alevtian islands?
We ure too far out to compete with the mainland,
OTH s Shemya lIsland; L5000 wmiles trom
Atichorage, 240 miles  from the USSR,
(WAQZOQB/KLY). . . Hope to have a linear next
year and make @t easier to coutirm  [dsho.
I WICFL). . . 1 was born i West Virginia, au |
think it is still there, but if it’s in this contest, heck
it [ know where! {WB3AMEfe). . . Hard to
compete on 40 and 80 from here, (KZSZ2): . .

Needed only K75 for a clean sweep, Called one ('
KZ5 und one came back won the first cullt
(WIIR). . . Finally hewrd 2 VES, he culled me
after the cnniest was aver to run a phone-pateh for
him! (WB6HDGY. . . Am awaiting contest results
to see who won the “West Coast Derby’’ hetween

WHHX  and W7RM. What &  horse  race!
(K6MPY. . . Nice tu hear the majority of the
contestantts  using the frequencies listed a8 a

suideline, For the rerord, Newfoundland (V1) is
part «of the Maritime section and noet Maritime
Mohile!  And  Yes., we are part of Canadal
(YO10CA)

THIRTY-EIGHTH SWEEPSTAKES CONTEST

Scores are grouped by Livisions and Nections.
Within each section, <cores are further broken
down by power category. The total aperating time
in the nearest hour, when given tor cach station, is
the last figure following the score. Example ot
listings: WA3IDUM 4060-70-29-6 ur final score of
d060, number of O8O0y 70, number of sections 29,
fotal operating time of # houts. An asterisk
denotes a Hq. statt member, neligible for an
awant, Multi-operator stations are grouped in order
ot scure fallowing single-cperator station listings in
cach seetion tabulation,

QST for



(W SCORES
ATLANTIC DIVISION
Pelaware
WAIDUM 46l TUL2Y- &
150 Warts e Lewx
WALV 21 A9 2414324
WALQFY Kled-  s0dl1a
Eastem Pennsylvania

WIART L\%A“kLX upt.i
T2 10- 758.74-24
W3IYLIW/3 Hl] A5 TEAT 24
K3XPY (KILWR, opri
O3.002- 6377322

K3ippoy 60,012 447.71-24
WAINQX  39,182- 4436719
WALIYE 54,928 1R4LT1-2
WIARK 32000 400-65-17
WKV 47610~ 345-69-15
WAINNA 16,836 |8S5-46- 7
WIHMY YSdhe 111-43- 9
WAIOOM B3L2 TinRe36- 5
EIMNI T B0-

Kinvs I20- 3530 8

WIYRAWAZIUR I WAIFPMY
12304~ 12448 6
{30 Watrs wr Less
WAZDS2 107,152 7242421
WIQKV 67000 300467-23
WN3QIL  13.200- 132.50- 9
K5 FDIWAINOY. up1.)
[3,300- (504110

WNIQLG 2oyl 422311
WiIMDO 23T6- 4427- %
WHNIQWP 175 (5 - 3

EICSG 1WN3s PYJ RGN RGO
15,322 163-47-23

Maryland-D.C.
RILPLIZ 146,202-1002.73-24
WICRE 138026 93)-732.24
WAIHTO 130.536- 8R1-74-24
WAIN 124,538 8557324
WAMVB (WAZLAQ, opr)

(12,858 775-73-24
WIAZD (WAIGH], opr.}
TNRG- V54,7224

WIEZT 108,300
WIGN T2 784
KINPY 100,368 704-72-70
KIWLW 00 12: 697-74-24

KITKS/3 97.980- 4907124
WiILSA (RIKMO, opr.)
9f,150- 641-75-24

K3bEST MG 6117516
KIOAE:D I0576- 62
Ex"OBWH 330~ 613
WIDRT K!fnrl- 6007027
WIGRY 83,145 n03-69-18

WIKWR (WA.?].IU, apr.}
TI60- 340-67-24
1

WIMFEI J90- S0 7120
KIANA F0056- §i 26904
RICKT 67,104 466-71-24

WIGRM 65,700 450-73-10

EIIY7Z 62 780 43073
Wika T 403-71-16
WIDW/3 410-67-14
WIAXW 53 378-11-14
WASMIF{3

46,6k 1313.70-14
WIAEM 42.470- 37017
WIHVM 3L RO0- XT0-70-14
WIKE 6. 27958711
WIGLM 256800 1460 &
WAIHWW 25380- 23554 H
WIAWN 19480 RS-5417
WASAKQ 2730 125.51- H
WAIEOLY 12600 150-42- 8
WilTw Bo9d- 10R.41- h
K3iRFRB BRI 9543 7
WAINAY 7872 9n-dl- 4
W3IHH 5182 F1-3- 7
WA3OGY 144- 12 6« 1
W3RIL 1. 1- 1
W3ZKH (+K3FST)

U84 30H-T2 2

44,0
WATOS (+WAIMLD
35624 9%al-17
KIVO 4 oprs,
WLAB0- 254-60-23
180 Watts or Less

WANYY 47520 3307218
WIFPP 4600 3556024
WiABL 39040 3(15-64-19
WAIGYP 35,397, 257.6%- 8§
WILC 24.216- 208-51-15

May 1972

WAFZY ihdag- 179-46-10

WikLP Vs.ovd- 11AAT7-11
WIIN 146387- 144.3]-12
WAIPRY  13.33K- {71-39-1%

K30ORS (WALIGK, opt.y
F004- 176 B

WAIREI AR bl-4d- 4
WIKEK £ M-I.Z~ i)
AWARONTA 13 32
WNIMALZ (FWNIRME)
k-1 LN ST . S
Southern New Jeﬁey
W2BUE ] [023100 Y55-73-24
WAIVYA 14
62100 3
WIFSX ?4 7. 3
WAINID 25310 .
WIDRN/D |4,5(J{|v 145511 7
WISDR BNOA- 100-440- 7
&JH’V[ il fmx. ,,., 17 n
WrMee tWAlOB(H-WR'L(‘!BQ\
S74D- H5.35-10

130 Warts or Less
4672 408-67-23
37,800 2T0LT0-IR
000 100-25- R
FAg-
2444-
WN2OLS [CATH
WALIAT 1284-
WN2TRK 346~
k221 18-
W1LY (4 oprs,)
54,340~ 4617024

Westert New Yok
WAIFZK 138978 y3u-14-24

EACCIWAZDHY, opr.)
80,640 SAMN-722%

W2HO 43,677 411-67-02
WR2SML  37,300- 00-g3-

WAZBCK 34,840~ 26H-Hh5-17
WP WK 10,006 [51.33- A
WHIPNNI2Z  6h34- 107-37-10
WAIMEBI id6- 70228
WRZIKI IH00-  50-28- 4
wUPO J178 4U-19- o
Kr0TQ 672 4-14- 4
WA ZPKE ERT O T |

WICKM (4 oprs)
48490 17365823
{500 Warts e Lesy
WAICALML
61,479 4dbny-1Y

WAMLCE 6L 320-59.23
WADMM 53,714, 41 1-66-21
W2BHP 51,048 35K-72-24
WAL 49,104 300214
WRIBIN X1 MR 486145
WRITOR 31104 2434415

K2EE 29016 234-A2-21

WAZLOG D790 1456010
WAIMBM 23604 242-51.14
WAV L5300 13550
WRIKIT 11,082 154-36- B
WNMIXA 0 30- l0s-44-17
WATOMN 03h3e 9W-14-19
WN2SIS 40R9- 730415
WNZSLY 41RY-
WNZAOG S2.

WAZZOb JHy-

RIAM/2 (HR3H LAY
33,778 248-68-27
WNIRED (HWNITWX)
LB36 511812
WNLALK (+WNSQOM)
IKZh- 437218
Western Pennsylvania
WASNPX  B1,550- 5u6-70.22
WIYA TWAIIH, vpr.d
6R, 24 SH9-R7-1R
K3HZL 61,904, 426
WASMDY 46,300 385-6<
WARGTY  17.812- 148-61-11

WAIMWO 15450 156-50-20
WAMIU (2,669 [S6-4]- 3
WASHUG (WA IRN, opr)
10,528 94 ﬁfy I
WisMY [ S 35223
WA NOXG uz- % h- |

150 Wares or fess
WAINKD 64,722 471-69-20

KAVXY  6N1u0 4TR-7201
WASKQA  S6,100- 415:46-22
WSERIFS  d9000- 350-70.00

WAIKOS 30240 IR0-54-11
WAMNOR  2H3H0. dison-tl
WAIKYC 235,094 2205716
W3y 1H120- 1656411
WikRK 16,995 155.34-] %

WAIPWY 10537 12e41-14

RIYVN T9B- g 4= 1

WAILYD (e WAIMPLY
23,240 1950001

CENTRAL DIVISION

Ilinoy
LI0Sh- HT2. 74423
FRL ST L

WEOHIX
WEYAWY Ul 1yel
WLV T 06 die-
WA2LUR 44464
WIVH9 R ADG.

WIVBY H2AE0- &

kA LLA b9l 23
KOBWK 47503 35545717
K9QOV 44,398 336517
WARDY 3R 1R4asag
WHRHRKR AL 146320
WHIF Bt JEMA0 28T48-00
WYWR 10, 420- [3A-60-11

WILCG 14670 0348 0
WROHKI» TIT8 [()-37-13

Wasw RELY S [- &
W9 AUGM 230 5033 1
WAk | M- 5224 5
WBIRVW IROR- ALY
WaYNT R4 SR-24-12
WOCC LY (W) L0, opr.)

In 1’- Sl-14- 4
K9I) i364- 342% 4
WOHOK - 40-14- 3%

WAVAUM S46- 0 A1-13- 1
KYBGL (+K9VEAL
ab 1. R3IS-71.24
WAIFGX 14 oprs.
33.396- 2546520
{34 Waits nrf 3]

Kaliny BR.E1 L ARETI4
KUK &F (mx- 462-67.22
WHICOY A6 404- 47R.59.0
WHAFRK  s1,200- 4t|n 6420
WOUDK  46,976- 3
WHIAYN 38482 27
KRRHI/Y  3h600- 300.56-14
WeRPG 33,032 237-64-20
WYREL T, A00- 2004818
WNOLAT 26,145 FI0-A3-23
WBONED  00&d- TH-59.1T
Wal NG 2994, Hu-7) 8§
WBYBDK  10,19]- 124.43-17
WRYLH] i3s3 UL
WAYYLD 7200 [N0-3ke 3§
WNIHMY SEML WA
WNYHKA M4 ®Dai-|2
WNIGH™ bbb 14
WNIHAL ilso- 9
WNILIE 93 ]
WN9LZC 3180- 9
KOWTS MA73- 3
WNOENY 2r0- 412
WH9EHL 2H - - A
WILEN 1RT2- - 4
KyRVE 1032 3
WRIHDL S0 2
WNIIGD I2H- 7
WNYGEZ 29%- 3
WOz 13- 3
KIORP 140- 2
WBaAPC H- -1
WNIEFV/9 HW\!'-JleJ_i HTH)
448 17-14- 5
iydiana
ESUUY  UB.T16- A10-74-04
WISER T 28 48772200

VAHDP 66 Yolk db5-7 104
WUZTD  $2.836- HU0b616
WHE) Sh184- 1A9-6R-18
Waril. 39000 I0N-A3-17
KYCLO  3RASD. 289pT.3
WAYZLIC 37096 dule13
WEYDGY 37, 180- 2860~
WAILIG 1164 1015804
WAYWIE  [H.797- 162-58-17
WHIRTG

15,300, 150-51-10
WHONTE  14,490- 175-3214
WU L0 107-50. %
WEeAlll 66 30~ [00-34.11)
WALME 4R 373245

WAL GO IWAYS AUM BWY)
11328 TR4.7L-24
WYY K i3 oprs.)
1010, T8R- 6£84-74-24

WHYATL (3 nprs.)

45,775 342.01-014

136 Warts or f.eet

wol' TEMML a2l
whupl b 135,759 146- ﬁl 13
WNYHWY 757 1433
WNyIHH 0. 65-27- 1
WBOI AZ 84h- 21318 5§
WAUNEM TAR- 22173
WAYWLIC {1WBYE \1| T

$5.040- 47461218

Wtsmnsin
WOYT (KAKGA, opra
145, TRO-1OUN-T4. 24

WOROM 114 d6ds 1847120
WAUGSLL 42418 #43-74-29
WoNY.I Y1180 635720
K951 K1.420. Sw8-p4.02
WY TERRO- 82010
WepiT 52 000 4128518
WRUERG 25,774 2

W9k [ ENE

WaIRr In (00 162431 1t
Warxy Pl 0n- 14H-50- §

WARAWD {276
WBIDM k. e
KAl AM {3 oprs i
59,760 4157220
WROCH[ (+WHSE FO)
45000 35 1-10-20
WHYHBPS 1+WHYMID
Kipe  23.10. 4
1500 Watrs or Lesy

KILWVM 72,720~ 505-73-24
WHYBIR  52.500- 378716
WEBSHX) W2964- 246-HT-LR
Wi RW 25,376 U113
WNYHZIB  13632- 1424814
WNYERG 13,260- 1ADSDL]
KYREA FILTIR. 181-39-0 2
WAGRTL 11,136 {1648 4
Wac T HDS6- il)h-ﬂi 1z

Whutikl, So-

RUGIB 45260
WRYHWP If-
K4BI 129 (i 3 nprs,)

bl 3R-

DAKOT A DIVISION

Minnesota
KL 1449 224 H1-74.23
WaBEWM Y

107300 1255424
WMYP 103,530 742-10-23
WBYOR

lut,033- 7127124
WAQEND '-?i,h‘.‘ﬁ— TNS-6K-27
WAHW IR 2 DT IR
WAOMHI  R1,137- 076716
WRAAA (WARE  opr

TR SRTIN
WABWEZ  TS.6H4- SatthK-15
KON HIh3R. 4HRAR- 9
WEBPDIY 51,100 W0Sn-1F
KOGRIEA  d2642 1096917

WBPANT 26 7%4. -54. 9
WABYEN 13 uITH2-14
WAIWOY |7, Yine 16881410
WARREW 14, 100- | 50-47-

WARPKRS HAlSlf | V7-4R. 5

WARYKP  [1,266- 3143 3

WHAASX KLA0. | M0-33- K
£330 Bharts oF fess

Wess G6, 160 ph 27104
WABWBRG R4 135 50 1)

K@axl ERRPRE SER T EY

Wwhacv Y3308 SR144-18
WABVEN  Toan. STO0A9-19
WEBADG 4R 281 40061220
WaAll 082 42342 )
WEBOATA  Jo 220 1234021
WABRKE 69352 166-51-12
WAOMRB 2112 104-39- 4

WARWNY Bi6- 112-34-22

WAMIRW SiR4. 74.36. 3
WNACER M- bl B
WNEDLXO FI03- SH-MR

WARDK AW
JMa. 513
WRPDSS 1804 422212
WHAATF 1748 8259
WNBBOA - -7 8
WNpLal l+“N@ AMR)Y
15,194 223.57-22

North Dakota
Wadgr1 O - dhdd- 4

37

e m e N Fe N aer P s d e Lrase .



F300 Batis or Lets
WABAAL  REATH- nllknk-23
WNBCEHIC  d9h8 B4 ih. »

Sauth Dakota
EWWNY LS iee 3597100
WANYAK 14448 tedd43i01

Dadi Watts o fass

WABZPT 15 K21 (49-34-22
RAGNV/D  bhaR 81l H
WNBUV W

[4un. 3422 9
DELTA DIVISION

Arkansas
Walkd. PIR, 443 KI1-25.0
Watrgd G- K9-dae 8

£ 50 Warty o sy
5 14575 [AL55 &

Tonn TEn
TS ANR]

WNSEHID

[nuisiana
WAWMLIS (39 879 Jis.75-14
WHILL (S

42,7U0- 35kei-14
ind04- (2166 R
$300 Warts ar | ey

WLl

WARTY 25 1Y w0y
WASWZA  Haine wlika
WaEWL LUNELES

AR r||
WNSOMK WAL 4
WNSt AY 187

Mississippt

4l q‘4-1(|

REAL U | 4986 547-74-27
WARGVOYS
WSKLIK
W8 1euKl- (%854
fennesser
K4pPLr VEV aee wil-T8-04
WADMS 11 L0/ 2- Tha-T4-24
D AGH- ON2-14. 04
WAL 49404 JSE-hy-14
WALLUR 32 A4 M4nnk. d
Whdlinee 1480 Moedi-
% AdLFIL Ly av-2 !
WAdYNL IE9- Qi- 2
WHINMX o 4o 2
Wil PR

A4S uu&'rBsH)r '
113X1 5 804-71-24
£ Watt e £ i

Fo Y TIO75- U6
K4BOM 0 did sddn9.q !
WHEMYZ  Sdhune 1156314
YO0, Ttk Y O 4
A4 Gld%  MH-35- 8
WN4UA)4

gl T i
WNIUWM -
Lot EAS
B4 K144 (7 apra
Hiaxn [ip-dkld

—_ i

GREAT LAKES DIVISION

kuntuchy
Rding IH LUk
bW
hARSC
B4Vl L%
1] SRk

P80 Watts e ows
k401 i 0T el T LN
KiBaMm i
WNIPSE  ML4H0 0i-53-04
YHE4L-DR 1628 14844 Y
WNAWCM W4 T4
WNALION "?l 2
WhANEO
WHB4ITR

Michign
WRSIIRTNHY, apr.)

145 MM UnK-75. 24
WANLID 172120 HaT)
WARTBG
WAKN|A
WENOL 905k 6251
i‘r‘[iﬂl‘IIN(“Bf-Hl'f npr.)

L3 mn. WAR-TS-14
o ARbhG- T
'48- 45 f-hb- 19

LI
®RIPR

88

WavPo ETIN Lrd-1d
WREZL A8, 1RO T 4A-24
(SRR i""’{,-#- MR- 4
WRRBPY 45 S0-11
WRRIVE Y5510
WRAIYN JoR-sn-0 4
WARILN 1o HIK-52 n
WAROBG 2000 (K585 &
WARYNA tkulh- [09-8A- &
WRKE | L4H.59 %
THEHSA \ Igu43.13
WAREDC 13200 15054 b
WHALT Tdna- 11841-15
WARVRY [T E COF R
Y AR St M3dle b
Bkl ix SUTH- sl.39. 7

WARMSI R YALW upr,)
IS SR
WHIWS laR- 1% 5.1
WHUIM (3 npre)
#1721 TR 517
T80 Higars o Tose

WBEDRZ 99X TN3.71-24
WARLAY  RT.0u0- AKD-75-24
WETI) OU. 38 AUK.T4-0 %
KRIRM 53280 370-7}(a
WHAUCR 38,71k 1457116
WEWY L ERREIE R ]
WROM A0 yRe- H a0 14
WHPVI 21,692« PHT-SH-12
WARLSLL 16, 744 [b1-52-100
WHELALL  LnsDR- 1754810
WREL T 1 MR Y
WXL 1090 130-44-11
WHALT A LSO TS 35- 4
WNRIOO RO TUT-A-24
WRELDM A P4l ]
Wal AW 4441 2
ER(I0) BO-40- 3
Wit BIRI- Bl ik K
WoAQOWIE 5472 TR A
WHHGILIL 4154 BW-3)-13
WARZTI) TG dRed(e
WNEIY) BRI B 4
WNEGS Y FEA S 7
WHR (U 1030- 3hei5-10
WHAVER HRE- Mhe19- )
RYDVE!R ST i 7
WRNEN IEM- Bt 3

WANCOR (WABVEPEWRRL et

)
FihT-

3310
Ohin

WEWPL (RERPX, opro
CYRGL0- 904-75-24

WRQXSD  13RT30- U24.74.24
EARME 115662 KS0-71.04
WERIC 19, 2u% BT

WRITH 1WA SBGE, upr)
F15,1 2% KiHR?2-22
WARZDE IWASRWU, npr.)
D7 AT 141.03-24

L0 JOn 28K- T 2k-74-04
WRRAKW Y7830 670-73-24
WROK A1.650- 6175189

WETEY WS- MG, apra
MY 6277201

WHYYD BS. 340 0l1-7024
WHRI-NI nr. 32 4996720
bRE{BN I

WARMCR

WAKTYI

WAKI VT - -Hnﬁﬁ Il
WAKMEM 8h-0ha-1Y
Wylibsl Zo.u%D 4 1343420
WRINK J06UK- 425-48-1K
WEDR HLTYR- YTRLO0
BEYOT 100161 3IDp ) B
BENHO A0 DIKe-2]
WhMIE AR INSR2-LN
WikMI ILMRD ATa0-1S
WARLWH 96011
WABSY 285600 1
WsIn RIERTRFE
WHEAT U T4]-54-16
KEING {h53-14
LaMwi beitl-19
Wy i R 2] (3
WHACK 14710
AR K Ry 4 I‘J-}-‘m 1]
WHROWD 20094 (Y9 i}

RRRXIY LRGN 17 5-54-11
WEING 15,600- ES(-52- H
WHECEL  IuMime [33-4]-11

WRRAKL  97dd- (4h-32- &
W BRI T} HR4- TErg]-[4
R WL RIpth 1 2K-15. 2

WENHXL 8189 fuidl-T]

WROZA anih- 1942 3
WHVZI TiRH- Ghi S
WHREDGOR

3320- 3
WARSGL! 4174 I
WHAHIHP 2200- W22 S
WARLTY 1216« M-1h- §
WK 11 /8- 2
WRCHE HIis
WEA Al 1
W REENH I 20- |
&»'AHI\KNJRHWARAJLJ

ML SAhe 7220
WEEPT 14 npr\ b
| 48,314 4406320
Wrl i l.)ph |
30520 37208K- 9
WRTOH A uph i
Jabl2 TL0-58-21
WARVHY ¢t WWRACK]
IFRD- NURSTA 6
WARWWM/B (+WHIREM)
RURG- (0140w
38 Watts or Les
ERYuw wi fillle 3637274
WHUYI So KDL RS-12.19
BHOWR/R A8 4]465-21
WARPZ \;8
5N, 844- 3uR-hg-20
WHRENR {WASTGX, wpr.}

48,11 AndaT-18
WBRELL 44650 3446521
WRRALI 3K 400 4tkhd- 19
KEMLO FLEOR- IRA-54-14
WaibM 31,320 261 A0-17

WRUMD (WBBGVI. upr.
RSO0 2
WHEMXO T 0%

WRCIN 2540

YEALY NNk

KKK 17170 (3944 11
WEREXG  [3,.350- 180-43-02
WRDir F1.02 0 [49-47- 4

WNKRY X A7 (244 (.14
WENHYA /TR
WHOSK TR
WARWAR B
WHEHMG niil

§ BRELS o545
RANYH/R Bdin-
WNRIMY Hini- ¥ '3
YNREF (Y SEFT- Bhedse 1
WNEKEM SR |1>.>4.;;
WNHKXY 4374
WEBIHE FERTTS
WNRICR SUUD-
WRSIEL .34

WNRIZR 2500-
WRHRRW JIHS-
WHRIKY §702-

WHNEIAY Inis- 4

I BBHHN Hga- lu.pl
% RRORCY The  2T.04- 4
HCEG Sk 2014 2
hBBAX 189. T1- % 7

WANKXM (+WAKPVLUY
SU030 55265
WHEJAMIR 07 oprs.)
- 1316724
WNERL R [+ WNS[LW)
TA2- 100-3K6.24

HUDSON INVISION

Fastern Neww Yok
BOIRGTY 2 140598 gntfitd

RIAHG 14 fir SKR-T 324
WAYH L3 3Rl 0

WASHOH 232006 2215400
WA AH lhuﬂ lad-49- 4
WAZEA) Sid6- REGL-h
W2AWE 3RMl- EB-iie d

WISZ (4 optey
TS S58- 7447474
E 2Bk ﬁVvBJBJ\l 1
TR SNRT LIS
130 Watis ar Less
SRR & 26421

E 1070 3n8aeT-]
‘.VN}AW PLand- {324 116
WNIPQL) SUHN- 10742134

WHIWSH 2 2k [O0dt. 3
YN2POR TIRY- (14-35-13
WNZTUY Gl 20- m $adrh iy
[, SR24- 1012
S ~||. .3

2 Sl R

WR2XC TNy derl
W4 L 13Te-  4516- 2
SWN2HI L LT I O
Ylesl Abt 0 Jilda
-\‘N JBLY i 75
WN2CLIH b A )

WALRUA (tWAZLKD
TI8R- 33-138- 4

NY L0l
ol 124 'Hf_l XIR-7523%
WHIMAN ¢ 462-74-21
LW 44 oy- Abei)17
21845 T

WAAZG 35,75
WALVS 350700 25100-14
\\UIHRI\%A’MDX [UuN

A, 1BA- 3514510

WAZIIW L7ud0- 17352/
WAIPWO 15600 Fanhu-14
WASURD 122500 116-49- %
WAL D60 145010
WINE Lu5H4- [442- 4
WAZLMD  Hbwd- J0G82-13
WIC FT3H- #3201 6
LIHVN 4914- B3

K2R Mtla. 5
W22 IWB2EVE, upr.t
b (B0 H
WITUW LT T
WAZOAX (PRIKIR)
0o A4-30-
a0 Watts or Lees

WHYT YR 35476 41707113
SRIOYY 0912 2136418
WHIWKE 26474 2016117
W2LiG 12455 M42-55-1a
WAILOM  2adUp- 247-54-
WY 21004 205113
WASREW  13a30- 1474702
wzr 6. (2940 7
WrDiN -{hlu-
WN2OQLE
wN2rvVy
WaLka
WNZLIEN XL Hll A2
WN2LIK 3
WN2PYM
WNZRDO
WN28Y)
WN20LF
WITNE
W2HRL
W2IHNI-
WAIPK 3 ¥ 4
WNINWX -3
WBZAPY B2 1
WAZLLY (5 oprsa

TRA9L. 14715

WAZPND (5 aprs,)

Mol 3
WNIREP (HWN2HSV)

28k PLE. 4

MNaorthern New fooey

WALARW2
5 R33-T3-74

WAYT 1457124
WHR nad-71-34
WAZHBAN MLAT-16
WA ZLNY EYLE RIS
WAID[C 41470014
WIGER 46414

Misa it
FETAN B
24 - 2-88-14
21,420 2E251-12
7 1R.400- 200-46- 4
WAZNAM 10 RSH. 1184613
W’NI’T R TR L
R2GQIX 1T nprs.b
JTAN0. 350-3424
¢ 560 Warrs e desi

Wkl 33{-73-19
WH2ALH 4127115
WA rBA E'M-ﬁ .74
WNIPWS X 2400
WAIROW a7
WAZAIL % 56t 204420
WN2OWL! ANG3- 118-AK-12
WNIPAG P b2 1K,
WIHR ’?_Rn- 105-18. 3
Wt W 1 K
WNIAPO

WAINL) 3 ‘"’6-
WNIPOL $94-
WAMO/ 3 WA HEL 11W)

9 M0 STRBRIT

QST for



MIDWEST DIVISION
fowa

KQLUZ 106,074 741-71-22
kpbDA  HLADN- 445-75-1R
WAPVDX  73,390- Shleba-13
WABODK 45610 .'shz-bi-lq
WARALY  Jd4.5%0- 3

ROGKR 32,634

KACYI 3,564

Kpyvi 11),205- {2045 6
WARLEN TRDO-  49.40. 7

WALO(WAPKST, opr.)
JADK.  5Ted2e 3
{50 Warts oF Lewy

WOMOQG  75070- S435.90-17
WAQYIW  30,090- 4
WAQVEBW  [7.056- 16355218
KQAZT 12,432

WNACSG  T13de
WNOFRM  1D6d-
WNQETT 514-
WAWSY (7 oprs.1
A1BI-

B2 3320
Kansas
WA ZHSED
TOR040- 742.73-24
WHNH 208 AURTR 2
WAOYMEK w2497 dat.6%-74
WHADOX @
{5,795 1H/4516
WABZTW FREU- 1254 0N
RBCML 136 9 8- |

WBSOF (6 npn )
£L144- FR8-aY-30

130 Raees or Lesy

WABVIE  90000- H30-72-2|
WABTAS 39145 3657119
KOEPLC AT QORI
wabtp S4a8U- dod-00k24
WROLCW  S3972. w;-ﬂa-lz
WRAORY 27,132 2
WNPAMD 74 4582 21
WalT J(l.EUU- 242
WNBEGY

11,078 123.46-21
wazly 9912 118.42- 4
WEBHLY TRO- - % |

hYOLY (2 oprs.y
4039 42-33- 5
WNHBML i+ WNOLN)
(S8- Mh-14-22

Missouri

WABNYEZ  RadTn- 6lu-72-2]
FHDEG  aKkalh 477722
WAIRZY

A6 479-66-24
WEBBCKFD  ai.132 431-08-l4

WAYIBX (WABFBOQ, opr.)
55,131 40i-64-11

WROQWS 47,124 347-AR.27
WRKCG 43014 32267-16
WARYET 18162 137-51-1)
WABCWH 168K | 24-35- 7
WABZEL 13694 1674111
WHICY Y/

17,575 1314819
WONUG S0RY- BY-37- R
130 Warts or Less

WRACKN  24,204- 250-45-1%
WARWLR 19,600 202-49.24
Wosv 17150- 112-50-10
WRPAFW 4313 [17-41-10
WNGDLT REDG- 101-44-12
WNBEIY 945 3317
WNAGAD/O

544 11-lae 3
WHACSE A2 21

Nebraska

WOWLO 94973 684-73-23
WONGD He 9k 620-70-22
WREOMIY

17.600- 200-44-10

NEW ENGLAND DIVISION

Connecticut
145,928 GRn.74-24
141,150~ 942-74-24
KIYTM 137366 viu-74.2
WALILD 125414 H39-7524
WIKP (WalPD, npra*
120,132~ R36-71-23

WIT'BY *
K1ZAND

WIFLG (U7, TRO-75.24
WIFLM 114,075 769-75-24
K131 (08186 741-73-20

May 1972

RIGUDY 84,315 §74.73-20
WANIZC 83912 6186821
R1ASI 83428 A11-69.20
KITZD (WALIQL, opr.)

#ihBew- 570-71-13
WIWCG 7o 5H0- 547-70-24
WHDRES]*

10.560- 380-66-HY
WLEC]H 3 R 406-73-19
WALROC  53360- 433e63-22
WIRZG 34,776 1TEET]2
QINPM/WL

29.380- 226-63-
WAINNC 17434 246-58-21
WiTS 20071h- 139-72-11

WIRMIL. (7050 15A-35.18
WINTX Lo 81 [ 20-67- 8
WOV L2326- 130-47-10

WATKOM* 1] o400 [ON-58 &

WIRL* 10,672~ 1164613
WINIM* AR Q42 3
WIEFW 460 TR-35- 3
WAIKMP  Sied- Th 34l
[N 10%- H4-42- 2
K]THL)HKI?ND)

52004 313.71-.12
KINGL I'H\IAI(_:U())
L2 ka- t04-52-18
F50 Warss or Less
WIDGL/L 67.60% 508-57-21

WILACR A6.625- Si4-55-14
Kizx) 63K 453719
WAIMAL  50,140- 402-70-20
WAINES 53728 36K.3.22
WAINBE  34,100- 311-55-16
WALKKM  [92%. 210-46.17
WIRLH 121-54- 1
WNIMMY [ d6eder-22
WHNINLD 139-40-22
WATHYN - 149-39- v
WIFFR 12744 2
WAINYU 9227 9
WATLGWLH*

4158 A3-33- 4
WITIH 2HEN- SR-25.00
WNO0M 240 1A 5 b
WIRW® RIS VR |

Eastem Magsachusetts
WIMX iWABWNL, opr.y
i16.9%4. 858-74-24
LIEQk L17,58p- 745-74-24
WATIUY (WALIYY, opr)
0440 699-72-13
Winal 100,350 6097524
WAITLKX 980319 a76-73-24
WATNRY 7o K4 5065-63-24
WAILKY 72,136 5087(-24
K1OME TILRAR- 495-72-18
WALLXE (WATLRY, opr.y
i h, 755 438916
WiiIN 44,353« F08-7210
K1LCA 33,0R9- 229.73.22
WIPI 25,792, JIRAKL- B

WiwhMi 14,880- 110-54-10
WATKSY  f1a460- 192-30- 9
WikLh ELayd i15-4.
WATNLX 5400. 75
WATEOT Y9S- TS
WATIHO rWAI 1.XTE)

B850 34505 8

WiAX HWll UB)
33 440U 235-72-10

50 Watrs or Lews

WIFNW 66,188 448-77-24
WINCE  /4,170. 46546924
WIEML 4394924
R 29349-21
WALLAK 2"71&- 7285
RRILES| 16 848-

WATROO 14|76

WALPCG

P16 18- Eb- k
WAIMYX 5400 o] 5
WNIPLM 4560-  T7-310-14
WAIMSE 1780- 633010

WAL A) a0 32010
WNINRT 2652 ‘»l 26-11
WIFAR 2E001- 4R-27- 8
WATMNI V302 R-20- 2
WNINLY GRS T8 § F

WA TCOWS

L s
WA IGEW/ T (WA 1IST
[3,112- 150-44-10
WRIOTH WNIO Ty
252 171-37-24

Maine
E1GAXY 36 800 400-71-14
KITEV 31586~ 2775914

{50 Watts or Lesx
WNI1OHI 4321
WATOIT | 848~
WATKVY 1246-
WAINZZ 162-
KISGU 154-

-7 3
New Hampshire

£30,200- 368-75-24
WITML/] 108,706- 736-74-24

WIRPW

WALITM 396-
RIYMH (+WAIMZY)
30,798 2075819
150 Watts or Less
W1DXB 1746l Sde-TETe
ELCTQ (WBIMZ [FDITLS)
59930, 301.70-24

Rhade |siand

17-12- 1

WIYNP 106470 766-70-17
WIFLN 33.H80- 243-70-16
WATALT 16,588 160.582-13

130 Watts or Less
VIEIR 46,698 334-70-24
K1QED 39274 2oy-Tialh
WHEQL 24106 2361
WNIMPUS

WNIOOO i1e-

WAZUQWf1 90984 p71-68.19
WibkG 16,9%6- 151-57-20
WTARR/ (+WB2YEW)
. 91,5%0- 6du-71-23
WIDET CTTWFH WA LERH
44,744~ 3372-68-24
136 Warrs or Less

KIEYY 15900 185-43.13
WMNINWG 4865 722523
Western Massachusetts
WIEZD 4, 192 472-68-20
K155H 62.440- 446-70-18
WAIMIF 52500 375-70-17

150 Warts or Lesy

WIDKU  S96Yy)- 447-67-24
Wiwy L1880 | 3644 5
W4 INHZ 9933- 1164312
WAILPT TR 100-38-11
WNINWEK L780-  33-25- 9
WNIOAT 975- 44-15-13

NORTHWESTE BN DIVISION

Alaska

ELTHCZ  30.036- 2R6-h)- 9
REIME 21.200- MI0-83- &
WANZORKLY

1343 40-1%- 9
KETEGS (WABIWP, opr.

d96- Fv-l11- 3
$ 38 Warts or {.ess

KT 1IN0 20,308 2038110
KLTACYIKL?

4272 90M-( |
KE7EWA 1981 47-22-10

(daho
WIGHT 39.49H- 419-71-1R
WIS nprﬂ )
2.444- 188-62-16
15e H’a‘m ar Less

WL 51,150« 413-r2-2
WATQUL 20,565 232-45-|
WNGCHS/?

M
9

149%9- 33-2H-16

Montana
WIGKE 110,704 ?33-74-74

WIYHB (W71 R opr.)
bide 614-74-2]

KILTWIT HWTIHA)
ad, 90tk S1104-23

L50 Warre o Less

K70CrC T7,480- 53

WITYN 19.266- |9-5

WILLE AR 74-34
Oregan

WIGLB 75,200- 337119

WAIMOX 47748 3d4-p9-12
WATKWS  38,640- 3226016

WIVSL 29078= 270717
WATOCT 416~ 3213611
ETWWR  19.430- 192.51- &

130 Watts or Less

WATPEM  29,315- 2728571
K7000 8T 413711
WNIRQP RO B B
WNISKY - - 1- 4
Washington
WIRM (X7VPE, apr.)
194, 775-1100-75-24
VEIZZWT
112,274 1787324
WIVME L2106 62712-24

KZNWS (WA TMIX, upr.i

77,210 35710421
AR, 340- 514-67-23
53,549~ 4666924
WAYIBM  63,045- J94-65-18
WATKYZ  h2424- 4626817
WSOOO!T 60,116~ 4446812

WATICB
WATASM

WIGYP A5.898- 45246A-19
WILRA 44450 392-38-19
R4ZDK/7T  42.240- 320-66-15
WIEA 410,068 3186321
RIRIW/T  32,192- 28264-20
KTMOE 31,171 267-61-18%
WIYRX 2IRR- 231-62-15
KPHTZ  21,022- M3S-5R-

WILD D04 18657 7

WATHKD  ib422- [62-51-13
WIYTN 13,456. 126e53- 6
KTRSR 10,368- tO8-4K-11
WATIVOST

9632- 112435 B
WIPK Bod0- TOB43- 5
K1GGD XAty 100-42-10

FWATNOD TOR0- 105-38- 7
WATLFG 1‘7

4278 G331 5
WATGYR 3end- 4 4
K7AWR 3ono-. [
KiG20 136- L]
WATEYN J00- [
KIUWT 510- 3
w08 18- 1
WIOCY G- i

WIGLC (WA
9L160- 646-72-20
130 Warrs or Les

WIWMY  65100- 46b-74-20
WIWMO  48,180- 365-ha-16
{THBN 45,110~ 486516
WATORL  44.899- 351-59-20
K7IRF 43,112 3176820
WATLGT  29,880- 24%-01-24
WATNOH  [7,280- 180-48-11
WATNYT  |5,5348- 150-52.17
WATBSQ 6802 90-38- 8
WNTOYI/7  6747- 88.39-23
WNTO'LT uslo- wd-38- 7
K7BEL A644-  R4-34. 7
WNTRWK  2236- 43-26-15
WI2TI 160 4420 o
K7ERX 800-  23-16- 7
WIRIW 612- 20-06- 7
WNTOQLT 630- 21+15- 9
WNTQAT 440- 290- 7
WNTSUN 250 1408 R
WNTQOR 40- 5 48
WATACL PO
WATIOF 1. t- 1-
WNTREN - I- 1=
PACIFIC DIVISION

East Bay
WoRUA 31 ,850- 245-65-16
WBGBEH I+WB(;BIDI

50. 440-72-2

WeOD l+\3.6[\

60 760- 434-10-23

{50 Watts or fess

WReBRC /&

40,788- 309-66-27
KsLRN M 560
WHONMT 134,790 id5.51.
WNEHLON H444-  va-44-22
WAGLHD G240- #k3Y. S
KeAlUD Ti56-  18-31- )

Hawaii
KYHERS iK.l%lL‘ opt.)

[ 00 1030-74-23

KHotr 45( 128- 176-64-11

RAGHAM  14R60- 1676011

89




Just 4 few of the S8 participants. 1) George, WIDAL, 3} Zenon, VE3CSZ. 3) £ob, WBBDKZ,
4) WABIWY muitiop, &) WAGJRX (WABIBQ, opr.) &) Don, WAQLGS, 7) Stan, WASBRTG, 8} Russ,
WBENSI. 9 Hugh, WABVHV with Tervy, WBBCK) assisting.




£.38 Warts or Lews
KHEHKM 67,620 490-69-24
WHOHIOQ 10,575 | 235-45-18
WHOHJ L 3782 6Y-2%-13
K1PKOQ/KGs
FL L A
Nevada
RIAGB/T 83,352 6409y
150 Warts or ey
WIYEN Hii61- 114-41- 7
Sarramento Valley
WB6ABKS6
10%,340- 781-74-22
WoHNKR  54908- 372-74-1n
WABNYV 48 4H4- 357-68.18
BoRWN 12,864 [17-4817
WEKYA 9306- 9947 5
13 Watts or Less

KoSG $1,324- 29%-65.18

WoE:{ 29,376 2176812

WNEGCE $46- M4-13-30
San Eraneisco

KONULH {WAPVPE, opr.)
T9,094- 557-71-2)
WEBIP (+ K650, Wasl )
F9,172- 539-74-22
F30 Wates or Lesy
WASNLO/G
67 965- 495-64-14
woWLy I 131-Me1&
WNSIRI 2 14 8- 3

San Juaquin Valley
WABIVN 125,060 H5%74.24
WABIWY (3 opr.)

47464- 349-68-21

150 Waits or Less
WALIDB 14,768 142-52- &
WN6DUT 2100- 44-25.16

Santa Claza Valley

R6ERB (WSNUT, opr.)
E48,814-1007-74-24
WAGDRY 134400 B98-75-24
WEGGET (WABDIL, apr,}
106.116- 717-14-22
K60 98,864- 668-74-21
K6GEZ (WARAMW, opr.)
TTE R 550-71-23

weGJv 72,360 S03-72.23
WOUKK 50,439 3686917
WABLFA 37,800 300-63-1%
WABQOL 47,062 261-71-19
WHEKSZ  35,145- 249.71.21
WOGWQ  22.204- 18261-12
walad) 19,116- 162-55- R
WallM 18,408 156=86.14
WBSHKW 1,750 1155013
“‘6! ‘IZ 10,368 108-48-10
Kal TINE AL-d5- 4
‘:\’—'\OQhU 478%- 3
WeCUR 33RH- IR
Whob WM 2790 48-30-]1
WABRTE. 224 14- 8- 2
WePiY 14 npra l

TR0 306-505-20)
K&LY rWB41,E L+WBBAMF)
3K, 760- 124-60-21
150 Wars or Less
WAGHYS (3,040 164-55-10

WAIGBU/G 16,500 150-55- 9
12.466- 13-06-23
6050-  §3.55-9

WNOHVW
WaIGU
WAHME D
WNBLZA
WN6NKM
WoHIP
WAGHAD
WNELQQ

RUANOKE DIVISION
Newrth Carolina
103,150- 737.70.24
WAAREY Yo 40l 689-70-12
WB4IYB 11,53 1374314
254 Watts or Less
K4FRI: 451- 21-11- 3
Swuth Caralinz
WBAQNP 35352 407-68(5
WAAIHD 28728 259.56-73
WB4GGA  20064- 176-57- 9
150 Warrs or Less
WR4RNK 1134 12329-
K4QF G318 81-39- 9

May 1972

E4CAX

WNAVGZ Q50 2R A%20
WEAVIK (WA2FFY+WBANXY)
3528-  75.24. 7

Virginia
WAKFC H!JT?ﬁ R72-75-21
h4PQ.L 121,824 845.72.70

RACG (WASK IR, PpL}
110,775 741.75-23
W4NOAI4 105,435- ¥43-71-20
DR 91,455 HH4-73-23

W4UM 0,675 RiMS75%22
K4CFB 28,948 6017421
KADTD S8R, 560 £18-72.20
W40 BT84 511-72-18
WeKXY TRADZ- 538-73-10
K4ORQ 74692 $36-71.71
W4YZC FI080- 4227017
Ks0OD 09,083 487-71-21
W4NH 08,27 SU-68-L8
W4JK 46,304- 448-74-23
WiEZ G570 452.73.12
WAWSE  57,240- 31987214
WAILST/4

34,960~ 458-60-12
wave 54,535- 423-65.03
WBAQVG  49,786- 402-62-21
WRVDIA/4 46.846~ 39759413
K4ZA LI12- 386-72-14
WaBvyY (MANV opL.)

IROIL 10464 T

WAZM J] 000- 25062 B
WAGF 30,752 250-62-11

WazC 17,404~ 221.62:15
WaDlw 0,760 173-60-14
W4HM 19,760 191-52« 5
wanyl 18,900- 1% Sl)- 7
W4WBC 14,040- 1 .Q
WHAPY O 1540- 141-22‘
WBAPYO (+WHIHRA)

46,632- 3dB-67-16
!50 Batts or Lesy

WABOF/4  $7.800- 425-68-
WMKR 54,239
W4HIR 50,022- 1
WB4MERI  433]0- - 7
WIBMX/4 30,820 31a435-20
WBARFK  40.572- 41449.21
EAGKD 39, B8 311-64-18
WEAUYD 149714 J54-69-1%
WHARDY 30000 250-60-19
EADSZ 16,968 152-56-11
KAGEL 14,853 140do (s
] 174-37-16
< 114-51-18
LO0-48.1¢
84-39- 3

94 ‘0 16

WNAOIP Z4nd
WHASVE 2016
WHADXD [ 102-
WB4TTT S

WBATBO (+WB4TEL)
962 13761-23

West Virginia
WEHRQ  RLI0D $80-70-21
WABPUS 56,760 473-60-12
WEBEEMY  4K.35% 3876815

WHHAX 12,190 125-52-12
150 Warts or Lesy
KIACDIE 184935 300-65.17
WBaIwW Zh L8 22 1-61-20
WHIWX 14,194~ 15147-10
WHBEDE 11 740 147.40.13
WNBLGF 1564-  54-33-12
ROCKY MOUNTAIN LIVISION
Colorado
WONQQ 176,217, 874.73-23
WaLQ G3,426- 482-66-22
WAPSND 15702, 141-56- &
WABYSK  1),54b- 129-46-23
WHBOAWH 4UB0-  HB-30-10

130) Bares or Less

WBADLF  B8.474. 5114722
WOMSV T4~ 2-07- 2
New Mexico
WAQIH 1335 050. nn e 24
WRBSRHN 70,242 4

WSRE 20,298
Wista 3808-
WARSS 51

WRSAXKL ib oprs.)
39,844 340-39-17

130 Wans or Lesy

KSMAT AR 168 335211
Utah
WICYH  119,280- 830-7(-24

WIOAD (WIMWR, apr.s
OE S08- $19-66-15
1540 Warrs or Levs
WIHVHIT 11,417 12044 7
Wyoming
WITSM 65.,6KE- 484-64-15
WIHRM 12,348- 126.49- &
150 Watty or Lesy
K7IV] 22400 200-56-15
WNTOFI T 106-39-22

BOUTHEASTERN DIVISION
Alabama

EAHPR 55450- 378-75-12
K4ZGB 14,296, 3(¥7104-21
WBASVX  26,280- 2196111

F30 Watts or Less
WEASFK 72 98K S1R.71.24
WBANIK 48298 300.6)-17
WEB4ADT 46,130 331.70-13
KSBEWZM4 17,003 174495
WNASON 15,847 144-53-15

Cangj Zone
130 Wates or Less
EZ50D 754 11036-16
Eastern Flarida
WADOS  T03,650- 69]-15-18
W4PZY (WA4SY O, opr.)
46,675 (457574
RACEF 4,288 £66-T1-18
WIWOE 72381 527-6%-23
WBAOGW  $9493% 411.78-23
“4BRB 30,150- 22667-1D
15.650- I85-45-11
WADXL 191572 171.56-12
WBATON/4 (WBALZO, apr.}
L1.R80- 136-44- &

W4HOS 10,070- 95.53- &
W4vsh Bhs2- 104-42-11
WHILL T8h- 2l-iH- &
WH4POB M- 7 A8
WHIRNY (+WRIRERY

23.004- 20063-16
FSO Wates or Leys

W4OZF 33210 313-54.10
WNARGD 23,313 211-57-16
WNALOK 13426 14544908
WN4SOA S8 #8-33.22
K RNC 4386 B1-36-
WEBAHML 300 H0-25- 3
W4OZE/4 2B00- ;
WNAUNY  24725-
WNAUEL Khd.

Geargia
EABAL  114.330- 173-74-24
WBARUA - 55,224 388-72-19
WEAULW 54,186 S12.66-18
K40SL 4,748 34266-15
KAEZ 39760 284-70-11
WAIAAY/4

TIOR8 T13-52-19
BdADT 193 12 &%
150 Watts or Less

WN4UCC L2l TT43-1D

WB4UIH 3550-  75-37-12

WNATAK 1742- 35-26-15

West Indies

RG4EQ (WATQLB, opra
Y7954 T1767.24

RV4EN 2R060- 236115

Kpae 24,190 U859 9

130 Warts or fox
kPABPH s SRS P
Western Flodda

WB4SBUL 42334, 1476119
W3ZBW/4 36430 JTR-EH-12
WHAVUP 14584 192.81.20

138 Warts or Less
KAVEY L3806 711-73-19
WA4SSR 23572, 01-57.12
WNEVAT 2912 BIR2RAT
WNAYCR  1I6H- 30-16-17

SOUTHWESTERN DIVISION

Arizona
WINO sWICFE), opr.)
164 550-1097-75-23

KIRZU FR7IR 29744413
WIRMO TE040- 121-46-14
130 Walts or Less
WIZMD +2.700- JIB6T-14
WIGAF 31,944 2426618
WNTOIW 912 $2739-15
WNTONA  dudi- 70-35-14
KIREL LI 3317-2
WN7ROP B4~ 36-12- 8

KUK (4 opra.y
18k 4316 7
Lns Angeles
WoHX (WBGOLD. apr.)
L50,0%72-1016-74- 24

RaOv] 139290 8127124
WReVZT R0 360- $75-70-21
‘MD(,H{WBBVH upr H

4 7-70-18%
KaVNX 70 Hn. U570
WA 4R06%- 1826118
WONIL 3.1 28 040612
WABUSN 39501 314-R 4t5
K6BES 38464 307-R4-12
KeMP 33118 286-38- 7

WASDPQ  31,7730- 244-65-1 |
WhaWILi6
ITHAR. 26154, KB

WRGKIT 25,345- 2035515
K6OPH 236 54 ¥
RSMHGHE (6,072 1A4-34-(2
WABZKI 14,198. 11%62-18
WARGGK 12,584 12(-32-13
WA NOX 10, 716- Ha47. 2
Wo P Javne {04-37- 2
NN Solb- 7H-36.11
WALGSY a0 30-18- 2

130 Wates or Levs

WBEEPN  72,491- S11-41-4v
WBRZVC  $3,720- WK1
Wol.YY 14,260 38769
WAGGLS 36,200, THSHI-20
WNGAIU 20 206 | 745937
WAADOR 13,708 14946.15
WNSHEL 12.200- 123-50-17
WHHOND H200- (0041 5
Kokl 5440- $3-312- A
WN7PVY /G

A%h-
WNERIT RN
WAKPEX 3d56-
WNeEIL 9
WNBHOL 1a772-
WeekLE 1634-
WBHLGO 950

WRAATY 240-
WNRHVH r+WN6hLl Ve

086 134-46-24
WhekLE/e (‘PWNGHVH] N
e 4 3.
Crrange
K@CIDI6  A1.203. 4317113
WBAHTC  A0dds- 3266513

WAGNGD 37737 Wad1K
WARMNY IX99 259bb-13
1300 Warrs or Legs

WNGE N 10,028 10%-46-

WNODLEMG  9(R0- 102-45-19
WN6DREX JRRO- 48-30- 9
WNGHEL b48- 28-12-11

San Diego

WaMAR  156.140-106 2-74.24
WaMl 4900 50-29- K
WaEX A e 57-39- 5
K&KDE fou. 38-25- 1

£36F Watts o Lesx
KAPY 10,04k | 094712
WaIDMsA ATTh- TR
WBERMG M43 1d- 9 |

Santa Barbara

WolilB Y3 R H53TH2Y
WalklA T3 146~ 9i1-79.55
WhMUL 11,385 |n4-55. 4

WEST GULF DIVISION
Northemn Texas

RSRHZ  1IR99). 8D4.74.24
WASIMK 78100+ 35¢-71-10
WASVSL 73088 $22.70.19

o1



WRSAZL
WHSLLE

478436 4276813

13 URR- TOR-SH-EH
WASLGC T3 009 L39-47.11
WEICES od o

prs. |
00 8T L6H-%4
LACK (+hSBRY

PYO0B: 1348 5

R0 Watis o Lesy
WAUNL 3] Ui 6d3-71-24
WBSAOUL 56,304 4150422
$50GL S300de 390011
WHSAAR 40320 337-60-14
WASUOR 10,995 3llp-boel 5
WASWZO 35982 121-56-14
KEPxy D2 68Ae 2005708
ANSBNG 17484 |Ke4T716
WHSDRLU (1,406 Li942 ¥
WHAPLW/S AN s
WANSLFR File 24e17- %
(#klahuma
LEOCY 114,975 191-43-22
WASLTL 25800 061018
50 Wotrs e Jesy

WS 1iKTe- 5137324
WNALML  §1,264- 124-44-15
WIORS fiA2- Bd-g9e
Southern Texas
EAREW 140,23 948-714.24
ESTSR (IR 16 BOGR7-23
KAPEL UM 69- FiR73-54%
WALl a2 B3anil
K3ZMIfS 14124 976414

WEBSENT eid- 1033710
WASIWC 00- Mxit- 1
138 Watts or Less

WASIDR 59268 450-66-23
WNSDEY 34092 149.58-72
WSRP) AR 9B 326 21
WNSDVS 4290-  &B.33-16

WNSEYL (373 59 b
CANADLAN DIVISION
Maritime

VFEAS]  RQ764 627-6n-
YOMCA  SHH30- 353-55.13
WILIVEL

10,700- 150-39-14
VELIN G186, RI3G. T

Uniebeo
VAZLIN (WASHEY, pr}
(15,200 8072-72- 24
VI 2AH A0 TR
¥i-2A00 17 16K 1485813
130 Warrg or Les

SE2AQP 17,197 2oty
Gintarin

Y3082 Jandee 6405

VEIRY ;pig- 49-31- 4

VI 1AL dak 1815 B

VEIBLY {+VE2YLD
TR 320- 531.72-1%
P Wares or fesy

VESLTW 48,240 3357221
VI 3H I,070 267-8%-10
VEIGGT o609l (el5221
YEILHE 11421 1234720
Manitnba
YRS ERL OIS S RCY B
Saskatchewan

VLSUS (VESUT', opr.)
21,804 824-74-20
YESAC XA 142 HR-ARIH
{380 Watts or Less

VESTT 14,406- j484%-01
Alberta

Viavy Ad64R- 414.6H-17

VEGAXH 3,062 27361-19

130 wagrs or fens
VEBMA 1.588- JUR-S3-16
British Columbia
VLTBDS  {4(500- 944.75-24
150 Wants or Lose
YLIRH. 12,005 [16-45-15
VETREL  10580- 1HE-4A-15H
Yukor.N.W.T.

VELBRB IRA02- AL62-15

PHONE SLORES
ATLANTIC DIVISION

Delaware
WARYTY V18,500 T70-75-22
WAIDOM  39%4-  K324- 3
FAOTA 1HWAIPHG)

by 138 Si69-

SR Harrs oF Lest

WAIOBY 40274 dnkei-lk
WAL (rWAIOVE

65472 4Yh-66-24

Fastern Pennvy lvania

SIMNI 1100 BDRS75-TY
WAINNA (U 358 T4%71-17

WAILEK 69420 534-65-23
WAZATX  &1.930- 33.75-19
RIDP i4.944- 404-68-14
BASIYE  3LTAR- 258.6d-18
WAIOWD S0 492 2426116
WARIXE  ITANe PIusl-lH
WAINQY Ao Phibe 4
K3MTR (5 ap. ] )

11N, 256 T1R-75-25
WIYR 14 upr\ ]

24,360 1741014

438 Warts or (ess

R3DVS 76,396 539.71.22
WAINQX 61,008 49-A2-FL
WASLIU 20,392 1 78.57-14
KACHRLI (wawd- 203549411
WAINAY  ddib- b9-32- 9
WAIMHL - 1412
Maryland-D.C,

WAMVB (KIEST, opra
1788001 §94.75-24
WIGRE LK TANY, apra
178.575-1§02-75-24
WICRL  172.200-114R-7
KILPLI3 lap 7vp-11]3
WIAZD  157950-1053-75-2
WIZKH/3 154.550-E029-75-70
RAWUW  141,300- $44.78-22
WA XJ1WASIAQ, aprt
oo 4ie.75-24
W3IGZ (WASH LG, o1
135.000- Nxh75-24

WIEZT L7208 2237824
W3IN 1227 o R14.-Th-13
WIKMY 120,150 Bod-75-23

\‘.JUSAIMKMU aor)
Yo, 014 459-73-24

WibatT B2, 44%- bivjpk-20
K3IYZ RINS0- S47-75-11
WIGN #0206 343.74-201
HINPY o4 Pt d8R-T1- @
Wikt 54,994- 413-69-11
WiICsE A4 3636712
WIGHKM 47 840 Win-70-14
REIANA KO (SR E )
KIUALIS  Ixdu0: 300-64-11
WiHVM AR, 19 2R5-5F-13
WAINAV 37,855 28467 4
WAIGET 37,133 Xa291-22
RICKT 37026 1R1.6R-15
WIKDP 2000 250-64-71
WRHH 25074 LY9 318
Wika 23,780 JOS58-61

WIAWN m:sau- H1555-52

WAZQGY  I1,070- 745-43-18
WAJHWW  20,.340- 226-45- K
WAIARQ (2923 [18.8% R
KIOBW/3  9114- 147-35- 3
WIEZ F4iB- 41-49- b
WIPWO fiifh-  R9-37- 6
WIKE 2480, 75-533 6
WIGLM H12- AB22- 3
WIBHT 1!80- Jo-1- &
WIRIT - 1=

WA3JZR (3 O(J:\ )
7,500

WIPQT (4 opr\ 3
K3yl »7-72-24
RIVO (W %5\“(’\1*“86“;3)
+3,024- 334-67-13%
KADRS tKIFTR+W A LIGK)
42,980« 57-70-18
BIANW (FWAILID
4775 6863 B
WIZH 14 oprs.)
52854, 7137 &
1310 Wants or Less

AS0T5-[6

WiME) 26 B3R "i&»ﬁ’u-id-
WASIYY 2] 460 185-58- 9

WASINUH  16,390- 15¢-535- §
WAILRL 135,350 12633 7

WASDHG 12,360 [D3-640-13
WAIEOE  S524- [U42H- 5
WILTW MM Bk T
WASQEL P+ A SOIA)

11,376 12944-10

Sonthem New Jersey

WAIVYA 78384 3247221
Riou G0 457649-24

WIPAL 57,409- 37171416
WHINRU 52,230 373.70-7
WAINPL 33724~ 321hH-[6
W2 LG 137816 1335210
WISDR o 10Y-37- &
WH2VLD 42N0- 54-28-12
WA2BPL M- A537- 3
RIMLP 12490- 4220

WIVMX ’92- 208

WAZYSW i 1-

WlbPA I+W&2IUP)
Pledl- s1172-04
WEBXCPS l+k2‘ DESYBRN)Y
4472 ITRELLY
BRILN f‘f‘“’NZb BKK POGH
§3.550- 145-55-14
{30 Watts or Less
WEXWMD  32.520- )71-60-16
W2kYS 14,420~ 1858815
WAZEME 13000 125-52 7
Wesiern New York
WACPO  T135.600- 9I0-75-24
WIVDX 46,472 314-74-21
WAIBPH 432000 301.72-12
WRIFNN/2
30976- 242-64.15

WAZPKE 177730 29830 5
WIKIK £7,204- [B7-4H- 4
WEB2KL DA 14H 28
WHIKDC/2

na 3dddse o
WH2INA B2
WAIDLR2 (ﬂ!fA}LO“ 3

8923 H6i-75.24
WAZKPO (WAZE AFWE2AIQ)
R1.075- 541-75-24
K2C (6 nprsJ

T2 A67-68-1%
RIDTQ e+ WELTY WN4QOR
G SUTGUR23

WARER/2 (+WALHEY
43,570 341.64-14

150 Watls or Less

WH2EQR 51,124 J84-68-24
WHIZOW I

44,968- ADY-73-14
RHILOW  S1.048- 36 7.56-20
WeiBHP 35,280- 260-70-24
WAMCU - 24952 306-46-13
WAIDKY 14108 246-49-22
WAZLCC 273250 133-50-10
WAZIBE  21.000- })0-80-14
WAZMBM  19.008- [98-48-13
KILE T2~ 110-33- 5

W2IMU 1o nprs 1
2AN0- 484-75-24
WAZLDO l4 oprs. i
HLTID 1194516
WAZMBI (muls:ogl.a
RyMl- 18327 &
Western Fennsylvania
WAIGH 1I0&50- 719-75-1
WASMX 41548 INN6R2
WAIMWO 40848 29R.H%-1
£30TY 20140 130-5%-1
WAIMDY 71420 335331
WASKOS 13248~ 138-48-
AIYVN ATRE. fha3%. 3
KIHZL HWAJBLL
112,275 7837541
WINKI (5 oprsa
tRA32: Tui-44-12
150 Watts or Less
WAINKO  78,150- 3217521
WIY¥ A (WA3IH, opr.)
32,060 RRAD. Y
RILWM 23.780- |
WAIIBQ 11450
WA SPOE 2188 5
FAVAY 118 35-le- 4
WAINCH WA3s IR OTk)
A fl46- 9h-69-32
WAIQULS H op
]8- 322:61-23
WAMPD (+\’.‘A3LSD)
14,733 199.61.08
WASMAY [+WA30}J‘?
17,490 [59.55-14

Ll
?
2
1
7
4

CENTRAL DIVISION
Nkinois
WOE LN (WASUAG, apt.y
139.450- 5647521
WASLUD 114,600- 764-75-24

WHIFIX 99450 670-T5.13
CRAPALTWY )

22K SRE-TL.23
WAGYLD  TR260- $59-70.20
RYBLH TH A2 841-71.18
WIECGIY 62 48%- 440:71.18
WIRX0 59892 4346924
KawWTs 9,000 j9d 18-
VW9zMR 21,74R- 1836810
WhHINED 41073 W368-10
WBRAWY 34,742 358 7
WOHOU 33,858 757 8
K9BOL 6 HR0- 274-60-13
WAWDRE 6 dalk 210-673.12
WIVRY E30ut- 150-83- %
wosy 14,196- {ba-42-18
Wl 11,374. 121-4‘.‘-10
hUDWKS/S 7984, wld]. %
W9YQP whid- 14713

WAORLP 5136 1724 2

WRYEBP 2023 j01d5- 6
WARYRO 2340, 4526 4
WBODYY §IR0- 36-15- 5
WHILCO 108 891212
S QET 1020- ¥4-15- 2
WHSFHI 2 XA 3

WASUCE (+WIMKA)
134 635, N2-75-24
BULVT (+KOGXR)
_132.075- 886-75-20
WASKGX (4 oprs.)
49034- 373-66-24
WHRIFZN/S (WIGYN+WAYSIS)
44,064- 325-68-13
130 Watts or Less

K9MFD  68,228. 46274.24
WARDMZ  SeH20 308-86-24
WADSYZ  4i,008. 324-71.20
WBIAPC  3T092. 2R1b4.16
KWORP 25440 165-44-1%5
B RIIDS JUTIT 2165124
WAIZYG 21 31H. 190-57-16
WBOLETH 18,80 |50-86-11
WASQUE  14,]00- 150-47- §
WOORN £4,080- 1 1464
WYLNG 13,578 937312
WOKRR 3050 115-35413
KQKQR 5168-  Ta-34. §
KaiMx 4. KO-23- 3
's‘nB9LDL ANM- 5627 4
WOREC M4 46-27- 7
WYGFT 1T00- 3425 3
WAYWCP He- (2o ¢
':\rE‘)HGZ ’12- 13- 2 6
WHYDRS 1- 1.
Wtat.w-[,f‘? [HVN?HGN)
j0s6- 316 2
Indiana
Kacuy 116078 T%1.75.24

WYZEX (WHVNE, npr.
OB, 300 7227514
WRODXW 103 579- 714.73.22

WAYAQZ “J?,l?S- 612715320
WRZTR 9 7A0- §23-74-17
KYHDP #1552 6NRT2.24
RyCLo 6(1,236- 408-74.19
WYKAS 57960 414-T{R11

WASAUM 7,784 3626611

Y 46363 1277119
45516 13269-13
37200 300462 b
14980 31K-55.11

54,974, 261-67.24
17,216, 717-63.12
0320 15466 4
WBOUHI 15496, 1386514
ES0DF 11421 12247 &
WIEL 14,260 100-56- &

WRICE PG

WAYZUC
WAYSBR

WAQVGY  93A4- 106-47- 6
WAYWIP 4492. 1134212
WorL JE36- 629 %
Kacos EECT N

WaYRB 13 oprs)
a8 79%. £466-73.17
WHYATL (4 opre.)
52,536 Iwi-66.23
WHRIDGY (+WBSAYN)
SZ3H. 3R9-TLA9
WAYNPM (multmu.
81- 3646623
WRIF GO me*ﬂHl\)
19,776- M6-4B.14

QST ior

W
oN



150 Watts or Lesy

WASWLUIC TRAOD- 3257524
EIGHL/IY  hHRE-  54-41- 7
WollEM 6272 9812 6

K9IU (5 oprs.)
N4, 475— T00.75.24

WACLY (6 oq
1)450- 19-50-14
WASZLES (-HVB‘?
350- 163-38-12
WHOFXL (+WN9LWS)
19%  S8-28-12

Wlscnnm
WIYT (KYLBQ, ap
197 4(][)-13i6—‘.'5 23

WE9ARG 43477 581-73-
KTRSCYS 43,800 3007313
WIGK] 41,790 199716
K9DXO 38080 780-68-15
K3GSC 18944 2685414
W9IBD 12538 191-59- 7
WBIDRE 16,352 149.56:13
RIEYA 13,832 137-52-21
WBOBC)  13.6d- 122-56.14
WRBICHP 80Kk 100-40-11
WBIACT 4810~ 67-37- 5
WaCT 1748 3833 2
WRIEMY  1340- 19.70- 4
WASAWO 63 13- 9- 3
WRICMD L 1
WYNY) HWN?H\.L}

9,464~ 254-54- 9
WHIELH [+wa9mm

17,490 16653 9

WBIDXK (+WB9LMD)

55770 8533 5

150 Watts or Lesy

WORQM  90,375- 603-75-18
WBYBIR 71,700 478-75-16
WYZHE 318,896 286-68-
WHYHLM  36,270- 282-65.24
WEHNI/9  [R450- 1R3-50-16
E9VER 16,250- 163-50-10
ROIPS 7600- 100-38- ¢
WASRTU 4320 Ra-27. 4
KOLWV/9  3B1%. 62-31- 8
WASKBEB 3696 66-28- 3
WRYHPS 1558- @2-19- 4
WBYBWP 156 21-18- 8
WIWYL 594-  27-11- 4
KSGDF/9 T2 fe B ]
WRSELB (5 0p1s- ]
074 41[-67-23
WHIBPN (+ WBﬁBP
18,390 ?40—%0-1?
DAKOTA DIVISION
Minnezota
WASVKP 150,301 1403-75:24
WHPAN 122,988 R31-74-24

KELL  U15.200 §05-72-22
WABWEZ 107,015 780-6%.15
B7.264- 607-72-13
I8336. 5459220
WABRBW 64,350 495-65-18

Wayp 63.273- 459-69-14
WAGHVR 60,000 400-75-13
WAGENP 49,126- 424-58-11
WBEA 48,650- 348.70-11
WQAANBBT (i1 8]
#3,470- 317-69-13
WRBDIY 3‘),43&- il3-63-16
WAMIEF 37,219 305-61-
KACNC 20000 210-50- 4
WOAIH 17,644k 180-44- 3
WABYLN  v8s56- 112-44- &
WAQVHO  7I00- 91-40- T
B 3-12- 1

WRBUQ 552 2
WBPAEX (+WV PAYE)
14.664- 188-39-23
WBSCQP (X oprs.i
2112 4822 4
150 Warts or Less

WRISI 69,715 4827322
KOZIXE 69,345 5036921
WBADSP 51640 456.72-2)

WARYEN  37,190- 499-70-20
WHACIV  56440- 41568-Fh
WADR WMM
116- 195-57- &
WEOAJA 10 '305- 1855710
WABUPD  9200- 100-46- 6
WABDEA/P
59.20.

WASVOX/P (+Muﬂs VEB WBG)
76,425 §12-7522

May 1972

WADVEN (+WBACLY)
h4,184- 452-73-20
WAQWUD (+WARWUC)
2N,634- 182-57-19
North Dakata
WAGLIM - 23,903- 226-33-15
WARLERZ 17920 1H2-56-17
150 Watts or Lesg
KORSA 14,504 148-49- 8
. South Dakuta
WARYAK 104, ll.‘!- 1726-12-20
KOVVY (4 oprs.)
11E600- T48-75-24
730 Watts or Less
WAQSHA  26,3580- 213-62-19
KAGXVID 4320 &i-36- 6

DELTA DIVISION

Arkansas
WASRTG 125,250- 835-75-21
WSEH A520- 85.32- %
WASYWH (+WA3s SOCG TAF)
134,550 900-75-22
1500 Watts or Less
WASZKE 33,265 400.67-11
Lousiana
WSWMUOIS 179,175.1200-75.24
WSHGT (WB2LFG, apr.}
34,176- H7-64-14
WiQps 15,180 1o5-46-11
130 Watts or Less
WASWIA 924667 613-69-21

KiLVZ 23,317 1BB-62-17
Mississippi

KSAEU 161,775 10R5-75-22

WSRUB 47,700~ diu-at- 7

WSNUB 44,336- 326-68-13

RSTYP (7 oprs.)
147,750- 9R5-73-24
Tennessee
T6,220- 5157415
4,540 462-70-71

Wadt DR
K4HHA

WALEFE  2R.050- 275.50- X
WB4RYT. 23,498 1906215
WA4IPZ  14,352- 138-52- &
WE4TDY 8400 1042450
WaGYY 3758 61-39- 2
WB4FVZ 4446~ 57-39- 4
WB4PNE 4080 BE-24- 4
WAAYNE 1892- 43.22 3
WB4NMX 1088 32-17- 3§
W4SQE 120 10 6=}
WA4TK] 48 641

{30 Watts or Less
WB4HSS  50.881- 350-73-22
K4PJ 40650 297-75-12

WB4CQL  39.400- 300-66-15
WEB4LHO 36,744 15761-24
WAOGG  11,560- 196-55-12
WBARIG  17.546- 14361
WBARIE  17,296- 184-47-14
WB4KZX 11,051 1259-43-17
WB4USG 8448. 129-33.18
W4MEA 3816~ 53-36- 4
K4QLV laOy- 32.25- 4
W4OM] Ta4R- 22171
WAWBK 644-  23-14- 1
WEB4EAR 264 12111
WAGEER 4 4 3-1
K4HPP g 221
KAZZO 2 11
WB4ATNY 1]
WBAOMK (+WN4UNK)

23,192 223-52.22
WBARAU/4 (6 oprs.)
i7 !lDi}- 171-50-27
WB4RKM (7 ‘?’
'94- 165-48-24
WBLIRG 4 (7 CIE
52- 169-44-24

WBAQDX/4 (7 oprs,)
T626-  93-41-15
GREAT LAKES DIVISION
Kentucky

R40Ww 1,978 493-73-22

K4GSU 69,292 510-68-12
K4EXN 61,344 426-7%-

WBATPL 28,600 220-465-13
K4FSK 28,500- 250-57- 7
WB4VEK 2100- 4225 5

150 Warrs or Less

WRANFQ  Tt.83R- 486-74-24
K4EU 55,626 3827317
WA4WSW 41,888 3086813
WHATTB  20,935- 20/-53- 8
HA4CSH (Kds BAM DMU YZU
1207- 3617 3

Michigan

WESH (RTNIV, apr.)

157,350- 1049-75-24
WASZDT [57,242-1071-73-24
WABVBY 1387750 925.75-21
WASTBO 111,075- 741-75-22
WRUM (WATEWC, opr.t

B75- T11-75-23

WEDOL 104,475 698.75.]9
WROQH  (01,454- 6R6-74-2%
WBSEUN (WB4TEZ, opr.)

97,200 47524
93,888- 653-72-24
BAGTS- 5787515
06904 SD7-66-17
61,788 6055510
55950- 370-78-17
52,014~ Aei-r1- 4
A%304. 33772417
41,072 W268-13
41082 M166-2]
22.800- 190-60-19
FLLS 194-59.22
18,876- 143-66-13
1430 1] 1-65-14
11.900- 120-30- 9

-4,

WASNTA
KAILE
WBBIAR
WASQBG
WRBBCCE
WABIUN
WERBFLIG
WABEDC
WHBBPY
WBEDZR
WHRIYX
WABLTX
WABZTQ
WRAGDO
WaTW]
WEVPC
KEUDS
WEEG
WASGUF (+KRHLR)

131,128 %49-74-24
WASMER (WBSUHWBAUW]

Nd. 2RAH215

WBEEH 1+W9ACJW)

24 416- 21R-56- 7
WABVNZ (+WBBJOS)

232. 2M14R-1%
WABYVR r+\t W
1850 71328
150 Wants or fess

WASZAY 47952 1337214
WRTIO 471212 31974-16
WHTZZ 35415 X98-65-23
WBEDEN  37.46d- 278-68.15
KSHKM 26000 200-65- 7
kRMJZ 14,544~ HIR-59-1%

ZARHO- 19960012
G‘l?CZ'W&

3,286 162-63-22
KBGSR IR ARU- £54.60-20
WANBN 1064 11-2d- 4
WROM Raf- 1815 3
WBGLC 490- 1510- 3

WBBDCR (4 oprs.)
31.120- 3617842
WIAQW/8 (multmp |
B5d. 176-51- 6
KRDAC [WBBs CUC HYD)
4140- Ak-36-12

Ohio

WASZOF [35.550-1045-75-24
WEKIC 153 O(JIJ-!II% 75—21
WABUSP 144,900 %66-7

KREHU !3!!,825-— ;
§35.47%- 2
134,925- 90717524
WABECM 132,460 #95.74.23
WAWPC 22,988 H31-v4-21
WBSAKL 115,200- 804-72-24
WABRWL 111,300~ 742-75-17
108,843~ 748-13-16
WABYWX ({6,726~ 7317323

LIVE e*d 1*;1‘\)
SE

WARBOSE 99,600 664-75-21
WEAED 20,374 519-73-20
WHKZIH B6.578- 5947324
WARBQIY 81,030 355-73-11

WIGIV/8 76,442 §17-T4-21
WALMD (WABTGX, opr.)

67,176~ 468-72-17
61.612- £422-713.1%

WABBIQ

KSHEN 59.925- 400-75-14
WABMCR  56,140- 401-70-10
WABIZY  §4,993- 390.60.15
KEBPX 33,600- 400-67-15

WEKKF  42.436- 3666814
45,500- 325-10-20
43.776- 2047211
43,262 123-87-12
37,830 291-65-19

WSCHG
WASMEM

BROUSG JTRU0- 2529521
WRIH A7 p80- 25871214
WASPQ/R 15,441 19861436

WBZPF (WBIML., opr.)
33,198 152-66-10

WRIBU  30.852- 2206813
WARVEY  JRUB0- 160-54-21
KRSWF  27600. 1{363-14
WAV 25200 2006316
WRYYLL 25200, 21060-10
WENHO 24808 213-56-11
WEBADE  24.120- 2704516
WBRELY 23988 214-36-10
WBBENE  23.722. 2DS-38-1]
WROZA  20064- 13266- &
WABIYF  17.952- 176-51- 3
WBSDY 16,500 §50-55-18
WBVZE 15453 ]5251- 9
WABLVT  11,200- 175.32- &
WHSHHP  10,804- 146-37-11
WHEQG  10,272- 1074816
WHBEHVY 9360- 104-45-11
WRKLC ABNO- 104-44- &
WEHSK R448-  OR-44- X
WRZCK 7310- 55-43-10
WEGKA 65l6- J0B-33- &

WEEDN 4284 102-21- 3
WRFMG/R (WASLUR, opr.)
4104~

Te-a1- S
WBRAMI 96 A8-31- 6
WBEFIC 281 51.2710
WARLWH 1530- 4517 3
KESTP 6d0- 21 h.
K8HS() 576 24-12- 3

KERMK (+WAIHGE WABPZA)
182,328-1216-75-24
WREDL (5 o rs)
7. 725 B34-15-24
WASVHY HWBS(.K!
LO3.00Y- 696-74-23
WRTHZ (7 oprs.)
81,252- 549.74-24
WABKEN/S (+WABs AJZ YVM)
T I82. 4227420
WARWWM/E (+WRBIREM)
66,640- 476-7{-23
WETO (WBHs (ke I'.‘ U[ X GEOY
39,853 422-71-23
WARLPE HWBRG BF P RXT FilNy
33,992 I97-hR-16

{56 Wasts or Less

KEYQW 49,104« 341.72-19
WESWR/E 33,380~ 30R.55.201
WBBIAY  33,130- 230-72-18
KEMI1.O 616 24R-A4-16

WBRAUE  26,300- 203.65- 7

WEMXQ  22440- [165-68-

WHBLCL  16,328- 1575216
WEUPH 15,904 194-41- 9
Wans 10,246- 1N9-47- §
WARZTV 9010- 133-34- &
WaINM 2800~ 100-44-10
WBHYR TEB0- 103913
WHBEHHN h992- 152.23. 8

WBHRCWD 4R00- 100-24- R
WARGEY 4480-
WABIXT IWABYIU apr.}

(l- £0.23- 3
WHRBCU 1(]56~ 316 3
WEROI 370- 0 1%-18- 2

WHBL AS (7 oprs.b
47,320- 340-70-24
WAZKATIE (+\‘=’?B2OZL WNBLEK)
330- 305-53-19
WBEENH HW’NB(‘QY
16468- 111-46-19

HUDSON DIVISION

frastern New York
WIBGIH2 172,650-1951-715-24
WAZEAH 146,816- 995-74-24
WH2JAM 93404 754-66-24

FZYS/W2  67,206- 4R7-69-22
WAZRQH 24,540 2005-60-14
WB2VIE B4 H96. 133.86- ¥
WIKEN 14,357~ 14749. 9
V2004 t1,760- [40-42-18
K2BE G40k A8LH. 7
WAZDTE 7410- 2539 7
WAZELIX/2

2920 13-20- 3
WAZKUL 1772 4713 §

WR20F 112 (+WA2ZRAL)

153,750-1027-15-24
WISZ (3 oprs.)

179,000- 860-15-34
WILC {8 oprs.)

G5.800- 372-75-24

83



How often we hear that loud signal during the 85 and wonder! Well, here's just a few for your inspection.
1) Three elements on 40, eight elements an 10 with a common 52-foot boom at W7RM. 2) Six over six
on 20 meters, also WZRM. 3) A two element rotatable BO-meter vagi at 170 feet at W7RM. 4} Three
elements at 1G5 feet, K9IU, 5) Quad at W7GEB. 8) WB4SZS/4 quad. 7) WAZLKH. 8) W7CFL.

9} Mike, WBGQND making last minute repairs. 10} WABZDFs XYL, Mary Ann, tuning the full sized
40-meter yagit

%




S2BRK (+WB2BXL)
84,750 565-75-24
WALLVH (L WHIEUV)
FTARS-299-0 424

150 Watts or Lesy

WHZILR 31,740 268-61-13
WAZROA  3h720- 1865410
WARIXE 0,240 253.60-13
WIALO 24738 1115744
WRBILXC  23.876- 234-47-1Y
WA2LXL  18.200- F78-52-22
WAZKHY  IR,000- 1571-60-10
WR2WSH/2

TOTL HMd-34- 2
WR20L0 3328 T4-36- &
Walrblid

G- 76-25- 4
WHIKLY 1522 49-26- 6
WAZILY/2 I (B S

N.Y.C-L,

K2al) HiS 908 710-75-12
WIOEM 4614l 6001324
WBIs! s4,040- 3RT-70-18
WAZRAZL  52,904- 3%al1R

WB2MZU  dhh20- 3I2-63-18

W2 435,080 3227021
KINW 40625 3d-u5-14%
W2IHAL 22116- 194-57-13
Winos Ih,75% 1714912
W22 {WAZRQY, apr.}
14,260. 15546~ &
WBZAPY  13.800- 150-4n-14
WALILKH 305 11545 0
WINZ W36 08460 &
WALSGK 700 [0k 33 7
WAIRRG G4uH- B9-36- 4
WEHVE 3182 6i-31- &
WiINBL 192- 12 Ka 1
W2TUK 154- 11 7

WAIHTH WA KG)
23226 231-49-1y
WAZGLP (3 aprs.)
XN YI0-50-14
WBZENVIZ (1WAl FRE 'Y G
10,240 160-32-
{30 Wares or Less

WBIAYE  RI23D ATR-72.04
WA2IYH 174-63-24
WwaA2llW A3b67-14
WA2QLB 300-72-14
WBILYE 515712
WA2PWO 15496 149-52-16
WAZMZE 14,584, [A7-44-18
WRATWXR 13816 141.49. 9
WAZLQH 1.1,420- 153-44-22
WAO0R L1 9970 140-42-17

WA INWE KHBN- (01.44- v

WHIZIN §442- 10§-42-10
w202z 2757 43324
WEHOYY 703 KoL) 3
WALPKA RE UV U R A

MNorthern New Jersey
WBISON 166,503 125-74-23
WalaBW2

145.562-1401-73-4

WIMB 135.075- 901-75-24
WAZU  RR 28 5907501
WAZAPG 72420 535-AR-23
WAIDNY 37,570 2R4-55-16
WR2WITY A000- L0025 ¢

WAZBAN (+WAZs DME 10O
LD, 368 697-72-20

150 Watts o Less

WRIRIS 75040 A3ee70-24
WAZRGW 15,345 [45-55-16
WAIKWE!2

9579, [5h-3L- &
WAINLP 4i6i- B0-26. 4

WIMQIZ (WAZs BLL FIWY

73,984 Sdd-n4-04
WAZHILD (+WAZAT L

55,510 397419
K2BDX (3 aprsy

19,942 171-86-12

HMIDWEST DIVISION
lowa
FgLUZ  125.100- 434-75-24

U 95 674-15.149
I8, N88 eik13-27
U o0l-75-22
4485 125-69-17
42,511 FIH-p5-23
23R 225-53 &
Y1 AShe 1935017
\VMIDI L L7,800- 1785013

May 1972

WARLFN 25U4- J1T41- 7
WHWSY {13 oprs.)
7484 456-64-72
130 Watrs ow Lexs

WARYIW  Ipdid 252-62-1D
WROCQOD  2RA20- 230-67-12
WABTAQMD

24 544- 20R-549.11
WBOCHP 10140« 130-39-10
WAMOG ATUHR H5-36- 1

Kansag
WAQVIF 87,048 6i0-72-1%
WANLZTW 52 866 410-66-20
WEODOX/d

32,304- 3474817
WHINE 35 20675 9
KpUML (4428 172-56- 8
Walcy 11,650 1244711
WABSVO 3780 55.25- 6

WADRVP 1% 26-18- 2
WESOL (R oprat )
0465 19-71-23

WAZHSPIO tS uprs )

95K4- 516-74-24

134 w-z.rrs ar fess

EQPFY 330 2545214
WROCECW 31,248 252-62.15
WROBIY  26.5UK. 216-02-14
WBAABL 24,278 M0-at-1s
WAOLIOZ  14,946. 142.53.0
WAWWKN 14,387 1415118

WHACKES I782- H1-31-9
WADSEY (5 oprs.)
36,736 188-64-24
Missouri
KPZLHD 61,488 428.7%-77
WAQWS 58,305« 423-69-20)
WASIBX (WARE BQ, opr.}
54,579- 198.609-17
WHOAZK 42,574 321-66-71
WOKCG 18,550 1755311
KODEQ 14,700- 150-49- &
WANL'WH FETSI LS L
130 Warts ar Less
WPMYQ 26,550 2265919

WEBOALW 13085 M3-57-17
WBOUKE (2,781 14245-13
WaBy 3944-  Ak-29- 7
WARITL N0 503012

WADZLI (+WAQELM)

t9 d4- [9i-51-22

Nebrasks
WPWLO  T4.400- §i1-7508
WARLGS  62.720- 44870013
K#vvo 55,074- 411 i3
WE6LMD/ &

19 60 MiN-49- 7
WK K

4405 73-3- 7

NEW ENGLAND DIVISION
Connecticat

KIYIM  172,800-1152-75-24

WAIILD  (70,/44-115%.74-24

WIEEG  151,050-1007-75-23

WA P> 145,375- 974-75.01

KIZNDY 134612 v2)713-24
ELIHX 134, Inu- R4.75-22
WALJLC D827 7457122
KiTHQ [0 720-71-1y
EIGUD  U3M06- 638-T4-20
WALIQIf
739618 52972412

GINPMW]

S05-33-19
WATKOC 3260804
WiAS) dus-71-33
WATEVX 6-58-24
WlBlH - 384-75-12
WHDRL/L*

2794015
waiLl) 3320317
K1DPB 5
wallsty
Wa | MNN
WIVLM 4,3
KIGTR 5
WiDEP §3,U80-
WIRML  13.0H0- 145.52-]4
RIKIB 14,5t~ 130-56-|U
WIRZG 12454~ 148411
KHONZ, Rubl). | IH-35- &
WIQY pUBU  To-dil 4
WAINRG 1156~ 4417- 8

WA LHUL Gl 28-12- 1
KLOEN 15h- 13- 6- 1
WIETX T 66 |

‘WIDXB

PO it uneh

WIFBY (+WEARK)
164,700-1098-75-24
WATGBA (+WA IDWET
112,128~ 7617324
WATGWLY L [+WA1k0h1)*
54 suy 73-21

WA TLOO IH\ (
19,080 50(1»{\5 -21
WIFRD (multiop,)
24500- 2158717
130 Watts or Leys
WAIMAD  84,600- 390.70-18

WAIMOW  39.366- 367-34-15
WIECH 26,397- 21046310
WATLWG  14,070- 201.35-15
WAINES  12,804- 219-27-17
WAIISK 0664 [7831-14
WIWCG 7308 126-19
KI1PQA P32 b .Hll
WAPHE (HBJCHO upr ) ”

5324- 5
W1DGL :’s“n 4528 2
WAWFL/1™*

a0 54-20-

WALLWT LB41-  40-23- 3
WAIMXP (+WA INIO

35,112~ 308-57-24

Eastern Massachusetts
WATIHGQ [6X,000-F 120-75-18
RIOME 12 464- R47:T2-14
WATKZL 121375 K1)2-75-24
WALTUY IWALEYY . apr.)

105,608 THg-T85-273
WIMX iWALKKM, opr.
WLOS2- 6726424

WALEQT 89,392 604-74.24
WIHWM  63,28D- 454.70-24
EIMXTD 15,220- 298-60-11)
WAILKY 34036, 25567-16
WA LNLX 976D 240-62-20
Wiax 23H00- 17568
WAINRY 18312 22042
WIPLS Y156- 110-42-1
WIINQA 4758 w2-Db

WAITENM dite- T4-17-
WATHAA 1840- 40-23-
WATLKX 24- 41T

WASFMA/LL (+K9PLUR)
25444 121-67-16

hl[PB(+WAIth

420 41-20- 7

isn Wm’h‘ wr Lesy
KRIEUF  152,144-1028-74-24
WAILXE [13.284- 882.74-18

] —2 O

WAITRY] 57,090 440-66.24
WATKBG  SA718- 411-p9-|9
WAINIT  SI.852- 3§9.72-14
Wivcc 49.274- 3487132
WAIMCY  41.470- 319-65-19
WALKBZ  28980. ',ZJIA‘G-!(I
WAINDM  2B050-

WAITNKW 27,830 H G- ».15

WAIROY  13.370- 216.59-10
WALKEIf1
17,340 (77-49-19
WALLBF  12.060- [34-45-17
WIGRQ B431- ARNZ-14
WAIKSW 640 0528 &
WallLal 1695 5715 4
WAIGEW/L
140%-  44.16- 2
RHbY w1
16 21910
WAILAK 1024 32-16- 4
WAIITZ 14 14 6

WIDCH (3 aprsa
17218- 2120614
WAIMYK (+WNINET)Y
12,342 |84-34-22

Maine

KIGAX B 142 542-74-18
KITEY IR614- 251.57-12
Winis 20,792 20646 §
WA IGH

13892 154021
130 Warrs or {ess
WAINZZ 3720- Ai31. T
HISGLE HG0- 50229 6
New Hampshire

WHXL  UIS736- 7827421
kI1ATL L3068 (2715412
WIRPW NN [1043- 4
WalitM A5 B 3

158 Warrs or Lesy

40,950- 294-70-15

KICTQ (WB4MZ D+ DIIUS)
56,511- 411-69-21

P

ALATT ALY R L TR A T 4

Rhode Istand

WiVPY (WAZLBT, opt.)
Win 240 16.70-24
WA IMQO 92794 6311-74-23
WiFLN 43,946 304-73-19
WATAUL WG- 74-27-15

150 Wates or Less
WAINOR  25,028- 241-533.17

Vermont
WRZYEW/S1
b4.064- 573-56-22
KIHVNST 50472 369.69-18
WAIGKT 16,524~ 154-54-15
WAIDWEST t+WALHYN)
33360 1TE60-21
130 Watts ov fess
WA lLVW/1
BAED- [19-38-12

Western Massachusetts

K1KNQ 37820 30960 B
K1S5H 23716 24044 ¢
WIEZD  2226D- 2ID-5%. 8

{50 Waees or Less

WAINIC  26,DB2- 2B4-46-22
WIwE 14,446- 123-51- 7
NORTHWESTERN DIVISION
Alaska
KL 7TME 25,010- 20561- 4
RLTEGS (WAHJWI’ opE.)
| H2g- 217-51- R
WMMQBJI\J_? .
3rd- 11-11- &
(daho
WIEYR 24, 490- 209-A2-15

WICNL 21,877 W5-53- 4
WILICH (5 oprs.)
S5,334. 44906014
F50) Warrs er Lose

WICFL.  114.300- 763-75-24
WATMPS W 5R0- 712-70.20
Montana
K7LTY 117978 789.75-19

WBABFS/? (+WALGEV)
128.250- 855-73<11
150 Waets or Less

WIURE  §l0,250- 791.70.22
WiTYN 60 636- 4896214
WATIZR  21,344- 134-58-12

WIFLK 3753 07F-2R- 7
WIFQIT (14 oprs.)
55,120 424-65-24
Oregon
44,968 111-73-24
WATQOL  319424- 309-64.24
WATOGY 17,560 Mal-53-3K
130 Wotts or Lesy

WATOVU

WATIBE  &5.700 454-73-24
WATKWS 27360 22860-11
WBOKBLST

2756-
WATHNL 2054- §- 4
K7WWR T8 M1
Washungton
WIRM (K7VPE, upt.)
249 5001 !ﬁh-I-‘H 24
WTBUN 117,150 7 1%
WALIBM in9 \HU- T
WINP 100,520~
WIURA 40000 0337118
WATINYXS?
85,698 H21-64-19
WATICB 72,781 S0R112]
KAZDKST a0 ARQ- 420-72-14
KTNWE {WATHSQ, upr.t
6i,032- 448-67-14

WATFROG 53,720 395-6K-la
WIGYP 53,056- 415-64-19
WIYTN S2092- 370-72-18
WATKYZ  SD085- 4006317
KIRSR 49.404- I3H-R9-19
EIMOK 13,093 3356517
KIRIW/T  41,020- 293-70-24
WATHED  39.58%- 107465-13
WIFA 38,155+ 2Y6-65-16
WIVMF 34 l6Y- 196-59-14
WATBHH il v03- M6360-1%
[ A 2Ta07 1IR.A8.17
K 2L 14.244- 211-58-1&
WING 23,313 0p-37- 1
WILOV 20984 198.53-17
WATNLL  1und- 2074810

95




Whe o a7 1Y [91-51- 4

WO 1 7.3 IRS-47.18
WATACG  17.376- |H2I-48-10
WY 13,728 156-d4-10
WirK | L300 (S0-4(- §

KTHTZ 9920- | 2440

WHKG AMEB- 10742 8
WL 022 (U3-33- 9
wWoOOT™M TRl 11038/
WIRGD F930- 10312
RIUWT 6308 Kh-h 4
WATIIR IX80- TUS2R-11
WAN'YN B L . 12
WIYRX 4736 432 4
Wins THEG. 67-20- 6
WATLOM we4- SRS 4
WIGAX JORK. 36-24- A
WAINPCIT iR MR
WATMIK A 25 ¥ X
WATNGO 142 19a 9 8
LiBEO) [04- 2h- Y B
WATIPR Maeoige 1116

WATORM 1+ TIA)
A1 813-748-24

{81 R75-10283-75-24
WANAY (+WATs JAT NEOy
(ANR- TOL 5% B
500 Watts or Lesy

WATORL 92278 plR-T4-24
LTAWE b4 4327248
WIWMY 40200 ASe0in
WATCHED 9 BdH- 27561

WaTlHG
WATLEGHT
14894 313-44-11

Wbtk 135-h 31T

WAIMIX 14560 (40525 8
WAINYE (4459 (504713
WATIEM 13,776 (654221
WIRIW TRUCGL TO0-39.12
KiANE b 1]9-29-14
L7IND HOG- S 1
WILI it ®
LTINKZ hlES M
KRN 3 4
WATBSQ 1
WATIBL 32 3
WATLOL - N
bANPG 15 14 5
RICYT 44 S - b
WATOXY LT |
WATNOI I WATNGG

A5R0- G320 F

PACTEIC DIVISION
Yast Bay

RaAUL 102701 IN5-74-23
WaROL 6310 HE-lb-

Wa KOG (+WeDOLH
124,997 Ho¥-i2-24
FA0 Watts ar §oevs

WAGLPY 37084 JATILIR
WHoBWF 15,310}l lbte 3
WAGLHD 1556 (3230 &
WBGLRV/6

V1,844 14(-42-19
WBGNMT  730R-  Hld2 7

WEESWY 13 oprs.

100,594 suu-14-23

WEBOEBC/G (+1 BI-UXA)
(1Y

Il 3

Hawaii
EHel ¥R, 18- 6l i
EHOGMP 69,952 4611218

EHaRS tR281L+ KHEGGXK)
44,330 M )-65- 7
Nevada
K1AGB/T 123.600- 4247514
WATCWM  v,773 AHT-Tl=16
WIYRN 32,090 4L5-p3-13
i 37 Warrs ar Lesy
WHRODPY!T
BLMe- ME Gkl
sSacramento Valley
WhkYA 22,525 [ Thtude ¥
{58 Watre or Less

WAGNYY 101174 11nd4-10
khSL A l- 1124112
WhbABKn

[EINIP LN
San Franewsco
a4 A 484-72-19
[t do8 |Bedd- &

Fo k(P
WasUi

96

150 Watrs o ess
WABNLO/
5948 1IK-71-24
WEOLISH 1+ BHAUY)
it ¥4K- 1bi-52-16
San Joaquin Valley
WALYYN 16T HTR-141674-14
WHHREID 4360l A53-72-2]
WHeMEB (9 aprs.y
Shanle Viel-l8
o0 Watts or Less
WARLPP P4 11943 A
Sanita Ularz ¥alley
nbl BB IWABDKE, e
68,8511 28-75-24
WBOKKK 141.450- 951-75-24
haViWw FH 485 344.71-mM
WHBeLH SR 4URTE o
WALGEY 1WHBEI XW, upsd
31,770 41764-1n

wslYY HRA 20 Sb1-6R-12
WHEAML/6

R {TRREA By ({0 ]
BWhOKEK 16.58K- Th1-32-10

EalY (WB4L ) K. vpr.y
14,100- [R50 5

raL LM Liadis 118-49-10
Wat i B0 LER-15- 2
WARKTR 4154H- A1
WAL AL 14140 3470 K
WABBVY PRI 350w

WBAOOL (W By | Pk 4008

154,10 16- LOKO- 14-24
Wikl R apn b

N 130 421324
WhA NI (+WARLILYD

EEC LR |
L Warrs o fevs

WRORXV o

IR0 4 A

Woeiy TRATD VM6S-16
WABLIKL 14,001 [8S-4h.15
wWolGl S4ul. GAR

ROANOKL DIVISION

Worth Casoling

SeAdl LW TS0 TSO-TaDe-75.2 4
WATIHUNS

142,500- Y46-75.14
LEITWOMd Y14 4847422
WRAPW?  wi6id 4207801
WERAIYR 40,79 529-62.14
EAVNM/4  Fandl. PUAR-LT
BACAX

1746000 200d4-1D
WRAGLL
14,651, 150-49-1%

Sauth Carolina
WBIONP 47,784 Inlaoe-j?

WRASIG 2 940- 1Xa-62- &
WRALRE 22730 (905514
wW4Y¥s) U3, 248 1384k 12

WHIRNK/4 Hu B4NXY)
EER S RS N
450 uam ar bevs
WHAMIY 62409 4435-71-15
WHAGHA  Mile- M3A6- 8
WHETMN Jedte 34-50- 3
WHAVIK (6 opmy )
41,006 355-3K-24
Yirgnia
E4WCC IR 4PUL, ups
P83 U 104575200
EACGIWA4RIR, ujpr.)
41 300k 94 57520

WAKEC 121050 KO7-73-34
Winsl UL 100 7477837
ALDR KO- Fia-780%
WADM Lt hAu- 6R1-74-2(
WaLlpl H9013d- R2§-11-2)
WANOQAIL RIARK- hI5H6-18
R4PCL T04R4 LI647.19
40D o d W 4855908
hiORY 4347218
4l 2 Figrael |
WadLisk FTenu-17
EA4REO PRI SEYE
WANH us RUK- 5056 310
WAYZj4 1A (S
KA 2417434
WAEXY 45311
Wd2M 250l 9
WRUGP 4 [REEARTY
WB4INL.{4
14,940 13447 7
WAiVN 14,050- 141-50- &

w4GE 12538~ 13149 &
W4 INW A0 Os-dE n
WR4BLI e Ri-Ane
WRAPY (O LTI k8 1) A

WHAOXD (4 aprs.r
62977 445-71-18
wukuww i
IWIFAE YRR S X T
WAPAY rwu4s QA RSP LR A)
343 1KS-5600 %
WRASGR an:H_)W.l
P54 ete-
d 50 Warts or esy

WRAMRL 0022 WhRT-T394Y
WRALIYTY ".‘,!:(I(]- 3REFo20
WR4PAZ 432400 TR
WH4RDLY Ll By}
WiTh K 11 h40- $48-0l0-
Wik 12,284~ Ih6-37- I\

LGKD TN 3T
WR4ULK FnL 10713402

kAl 1O 3y 7K.
WV [515%  31-15-
WBASVE U7l ideld- 4

West ¥irpinia
HUAHAY AR R 4297518
WARPLIS it ISh-d 2

50 Wekrs or Loss

WhlAX Froks- (RSl
WHARMW aR40-  HhIR- D
E3ACH/R SHM- 2114 2

ROUKY MOUNTAIN DEVISION
Caorado

WANGU 186 2 92T

WAUNSE 101324 Hhat-Th)y

WHLSK WA nda-T1-2)
KOIMM SAdU- 3o -7
WKW Syl TR
WBAAWE  T0u00- je-S-12

WRER) 1 1% 114-44-10
# Sk Waree oy {exs
WEBAMI 4543 4180714
[Xraan JRUUR. 219nh-l g

Wapyid  Zll2u- [iGnlkld
WADYSR 1738 422212
W ADPYY kL CH %9 £ 4

New Meaico

WARSZE  DSHAM[IMRIT2Y
pol IO a7 5 Ue bbb 7421
WasUA LR Y PR ULV S L)
w02 24 D4-2H- N

WESAXT I8 opra.
65 IR SIRB4-17
i) Warts o Less
WK Iaadle 1ol-dy. ¢
Uhah
WIOAD (WIKWR, opi.
T 8l 11 10-74-11
WG ¥2,740- p04-iN20
L5001 Warfs or b oss
fiavk AN 367127
WILVILT  3h%00. 3042 Y

Wy uiming
WA LS IS ip-i-id
WIRPY Desh- SLTH-
130 Watts oF Loy
WATIYOE S0 i6d. SiThE.?
KAV (KT B P A

SOUTILASTERN LIVISION
Alabama

R4LIrR A W 32275401
Wans Ip 23 2400l
BBARVN 156 (4754 9

{3600 Waits o £
WRABIT 24,220 2308314
T BIADT Ay [on-ds 4
hiRY (4 oprsy

GRede TR B
Canal fane
RZSZ7 157450108 3-75-22

TS0 Wanrs or Lesy
ATV TR T37- S

Eastern blorgla
WHAMKE (ud eil- 72772000

w071 A7.424- GAR-BY-| Y
WRAGORE  PRTR9. S 7 1Y
RACHI O ALShRGI
WHAUE H 54,536 Jul-niat

WAATWO  30.770- Xaiai-1n
WRBAOGW 58 2Ma s
SABNC Iy 100 £74-75-

WABRE J143H- 19984, 6
wapsy 2bedh- 140-74-17
WhdTAl" [ TH0B. [6%-53-14
WRALLD 13965 (454910
WA PO [r80%- 1id-5414
WHARLD (X1 1074814
WRAVOS Mhsh- bda2%e K
E4RU b L34S b
WRAPOR Sl Kol 3

WHAPEP (+ WR4s UPT OT11Y
j45.8084. TRI-74-24
150 §ares or foss
WRATONI 4 I\MM}ISB i}
TRAYE S40.73.21

WAINCY  P{436- (RY-H)M0
Whall h LEN0- L0056 9
WR4SY1 $%30- (R3] R
WR1Z T5Hd-  dh-22 4

WHASESH (+WRAREV)
AT RSN

(rorga
K4BALAE [l6dTR- 1790534
K408l S8 116 GdiT4-73
WdIM 4" pUl. 32064 R
Indai-1]
N NG b
WAIDWN AT llh-nm-
BAALT F24T L

WAL (4 O
32,800 13941
West ledics
R LO e WARSKE), apr
P70 35U 1 85-25-24
[MEET 14.617- 18444-1u
RV N R ebedse 4
KP4EISN (3 vpre.i
K A0 2 S 1§
130 Watts or fesy
hB4DJL 54,330 dk45d
Western Honda
WILEWL 51 LR 425501
WRESLL W henl-iS
£330 Watts or { es7
WHeAILd

TARD- 4.
SOUFITWESTE RN DIVISION

Anzona

WTIK P 700-1 667524
EIPXI 101,251 nud-73.94
WIGEY f¥ 250 4] 5-9%27
RIUYW 43485 1805 8
K7WVZ b2 B2aEde

$A0 WS o £ g

WAINAH  A1.637 401714
WHCD d1 M. M K
WATNWL 37053 Mvnidk
WIZMD 24 4T0- a3

L.os Angeles
WiuHXY (WBGOLD. .y
Lisrsin-1410-75-24
WHAWIT/o
teuifo 1 D175 04

KRBl B {38,150

WBHVZL  {1K.350-

WHNOS  1i64M4-

WREOHPG (01760 0t 74 )n
waNJU Rb 2ile SKI-T4:13
WALKRE  HLYUN 06714313
DUST | AR AT GO LT8IY
WAIPH A4 300 $00-68-50
Fablisy  dn 376 ATAAR2TE
HRALLGR 4940 $21HL1K
WAGDPD AR TAG 2HS-0R-(0
EoMP IR 94N 37TA5- 8
Whiil ¢ R
Wanl AN AR

WOLIN J9 e 1R85 i
WARFEN 14,380 138812
Wi le U1,235. 12040 4
Lokl LIS RIS P
WAR T154% 41-45-16
WARPXY WIGR- 30 3

BeviPiols upr\ ]
1.1 st6-7i-24
WARMUN (+WHoRED
Ml 86420
AHLIGH (WO DOX WABL PO
TN ] k35



$ 50 Watts or Less
WRBGZVC 74,592 Sid-14-16
'WROQND  74,102- 3534718
WRGELE  4RT62 IRT-AZ7R

WRALIET (WBREDM, apr.a
4,572 20469-14

WABHIM  31,104- 243-64-23
WABLOW  15,b48- 16348 &
WAGRIH hty7e 9137 1
WB6ATV 11589 31-1%- 3

WAGOHM ¢+ WARPLLL
34,320k d9D-Hp12
Orange
WHAY PR IWBACLIK . opr.d
122,901- 8;()-71-21
WHONS) (+WB6s LEL LEN)
TR, 989- 749.73-24
5t Watts oF fosy
WBGEALL 2553 MRLEL10
San Diego

WBGV 6
133,152- 91%73-23

WS5CWQ6 <1540 tho-t 113
WBARMG 20000 31-65-13
WoMAR 176 1L

WaAcliLA (4 oprs.)
BLR6D (1127523
F30 Watts o7 Less
WOIXA L3600+ 136-50-12

Santa Barbara
WEUA \WEHOH, apr.)
101, 538- A8e-74-16
W RE U (WASUIDZE. upr)
44,712 325-p%-19
weliliB 20318 (8757 6
WoMOF 4092 6335 3
150 Watts or Less
WARLNE 52.3{1“- 316-70-20

WEST GULF DIVISION
Morthern Texas
WASIME 195,000 7523
KERHZ  162652-1009.74.21

WARSLLYS
Y200 ald-ph-14

WHALBC 56,028 409-69-22

WASYAS L aTd Inl-67-13
WASYDY 19,306 (974912
WsLun N7 20 L3440 3
WASZIW 12~ 4 1
WEMYA {+K511D)

151, 200-1010-75-20

WELCTS 1 upis,)

92.640- 713-65-20
K3T{K (+KSs ALU BK(Y

0,928 56372103
WRSALL (HWBS (VY

48,192 379-64-1K

WIZWOQ M) B3
WBSIDAM 694 543310
150 Warrs o Less
WRSDMLK 45200 372461018
WiDs . JF9Y- 2B.ST- R

WASZEWS (HWHSAHT)
69.010- 31867-22

Southern Texas

BSRLW  §75972189274-24
RATHE  152.280-1015-75-18
WRSRGY 21,120 [Te-bl-L0)
WIQAM  2LiUds 85611
WRSCIG SO04-  Bi-36- R
WRSESB 5102 1134 6
WS 4168 BO-34- 2
WHSROR  34eB- 6132- Y
KAPTL ul2- 29.16- §

10R,928- 738-74-74
ESHEZ (WSRPY+WASQOIL)

95,790- 776-62-20
WSPXZ (5 oprsa

55,314- 439-63-2)
WASWICIS (+WBSAHX)

37.076- 3IN0-62-21

F50 Warts or Lesy

WASYSC  8§5,320- 594-72.23
WASWOE  B2502- STRTTY
WASUGE 07796 502-68-72

CANADIAN DIVISION
Mantime

VOIcA TS 6K 511-73-19
VETIN 26280 214-400-14
VE1ARS 19968 192-52.25

Cuebee
VAN (WAIIIRY opr)
148.296-1002-74-24
VE2AQQ) 15444 143-54-12
{Ontado

VEIBUY  JU3,74K- 703-74-20
VEIENM  41,406- 3[1-47-13
V638V 14.456- 139-52- 8
VEIRGA daKs 13236 F

{54 Watts or {ess

VIBRNY 27,378 235-54-1R
Manitoba
VESAKR 1618- 3922

1500 Warss or Less
VE4RA 74,806- 5594 7-16
Baskatchewan

VESUS (VESUIE, opr)

L6% 9011 34-75-23
VESTO 24048 167-72-17
{30 Wardy oF Lesy

J30 Wares oF fes VISET  1040- 1124712
KSYRE  63,(%6- 424.74-23
WASUCT  57,096- 3071211 - Mbasta
WREAGU B4 Rusara(  YFeHI o 242042455514
WESLIE oM. 573 VLeLE B8 9941 7
WHSAAR 4864 (9(-52- 7 £30 Watts or Lisy
WRSCKH  16430- 1855316 yliaMA 23344 225.52- &
WIOUZ (5048 1T14d- 6 VEGAGY 19224 1783411
WSONI. 12152 (2449 L )
WAEYEL TAUF G243 Beitish Columbiz
WASWZO ik LAl VETRDS 156 6141 104A-75-22
Oklalyma Yukon-N.W.T.
WASOTL  33.960- Medof2u  VEKBE 51220 39463 4
Check Logs
CW. WNLONH, K2DT, WN4RVD, KSTYP,

WATHIA, WAYZES, VETAGN. Phone. WIBDX,
KADEL, WATITQ, WBEBJIIR. And finaliy, the phone

entry of

WaSwMU/s
164),87S-1078-7T5-B-24. Sorry, Pat.

should read

[55]

ARE YOU LICENSED?
®  When joining the League or renewing
yvour memberskip, it iy important that you
show whether vou have an amateur operator
license. Please state vour vall andfor the
class of aperator license heid, that we may
| verify yvour classification.
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ARRL QSL Bureau

The funciion of the ABKL %L Bureau is tn facilitate
Jelivery to amateurs in the United States, its possessions apd
Cynada, of thase (OSI. cards whick arrive from amateur stations
in ather parts of the world, All you have to do is send your QS1L
managzer (see st below) o stamped, self.addressed envelope,
abaut 4 174 by 9 1/2 inches in size, with your ame und address
in the usual place on the front of the envelope and your call
printed in eapital letrees in the upper left-hand correr,

¢tards for stations in the United States and Canada sirould de
sent to the proper cull arey burean listed below, Recent changes
ure in botd Face.

WLKTWALWNLL - Hampden County Rudio Amsocigtion, Box
216, Farest Park Station. Springfield, MA Dt LOs,

Vi K2 WAZ WR2L,WN2 — North Jersey DX Assn. P.0O.Box S0,
Ridgewood, NI 07451,

WALE3WA L WNI — lesse Hicherman, W3IKT, R1Y 1, Hox 66,
Vaulley Hili Rd.. Malvern, I'A 19355,

Wig, K4 — North Adabuma 11X Club, PO, Box 2038, Hhntsville, AL
JF804,

waawpawNal - ) R
Malhonrne, FL 329401,

WE, K5, WAS WBS,WNS ennetl F.
Kesteriield Blvd., Boid, (K 33701,

Wﬁ,K(nWAG.Vr’B&.WNﬁ! — No, Czlifornia DX Club, Box 11, Los
Altos, (1A 94023,

W KT WAT WNT -~ Willametie Vzlley DX Club, Inc., PO, Box
535, Pactland, DR 97207,

WA KRS WARWESWNSL ~ Culumbus Amatenr Radio Assn.,
Radie Roont, 280 E. Braad $t., Calumbus, OH 43215,

WO K, WAS WEIWND — Morthern Blinoly 138 Awn., Box 519,
Elmhurst, 1L 60426,

wel Reggic Hoare, WBOYP, P Hox 115, Mitohelvile, 1A
50154,

Wﬁ.@l < Lioyd Aarvey, WPQGL, PO, Box 7, Aftica, 1A 50024,

K, WigwNal - Dr. Phillip 1. Rowley, K@ZET, Route 1, Rox
435, Alamosa FRLI0L.

KP4 ~ Alizia Rodripuez, K#4CL, PO Box 1061, San fuan, PR

Haker, WALR, PX). Box [9H9,

Ishell, WsOMJ, 306

DAY,

KZ5 - Canal Zone Amatenr Radin Assoviation, Box 407,
Hulhoa, UZ.

KHoWHle ~ John i, Oka, KHEDQ, POy Box 101, Alea, Gulu,
Hl 9670,

KLY.WLT — Almka (281, Burean. Btar Route Bex &3, Wasilly, A
REHBT.

VE] — L. 1. Fader, VETFQ, B0, Box 663, Halttax, NS,

VU2 - ALG. Laemen, VE21), 2960 Doublas Avenue, Montreal
301, P

VEZ -~ K, H, Buckley, VEZUW, 20 Almont Road, Downview,
0N,

VE4 — I3, B, McVittie, YE4OX, 437 Acudemy Road. Winrineg
B3N (LK, MB.

VES — A, Lloyd Jones, VESJE, 232% Crant Road, Repina, Sk,

Ve — B, O Davidson, VEGTK, 1108 Trafford Dr, 19W, Calgary

47, AB.
VET — H, K. Hough, VETHR, 1291 MeKengde Rd,, Vidoria,
VS « Yellowknife Centennial Radio Cluh, P €1, Box 1944, Yel-
teawknife, NWT, Canada.
VO] — Ernest Ash, YOITAA, PO, Box 6, St John's, NF.
V07~ Goose Hay Amateur Radio Cleb, P.OL Boa 242, Goose
Bay, 1B,
SWL - Leroy Waite, 39 Hannum 5t., Ballston Spa, NY 12020.
| These burenus prefer § X & ioch o7 No. 50 manila
enyelopes.
(51 Bureaus for other LY. Possessions and for other
sountries appear in the Tane and December issues of (ST,

Moter Fiest-Llase mail in the LS. ard Canada is now 8 an ounes.
Q$1. Bureau users should send their manager enough two-cent
stamps to cover the eavelopes on file.

1S YOURS ONFILE
WITH YOUR QSL MGR2

e o




sHamfest Calends

Alabama — The Annual Mobile A RC Hamfest is
June 11 at the Knights of Columbus Hall, For
turther information write Bob Ryan, K4DRP P, Q.
Hox 7232, Mobile, AL 36607,

California The Heventh Annual Burbank
Hamfest s May 20 from 10 AM. to § P.M., seven
blocks east of the Hollywood-Burbank Alirport.
More information from Bill Welsh, WoDDB, 234
south Orchard Dr., Burbank, CA 91506.

California — The West Coast Uhf Convention is
May 20 and 21 at Santa Clara, Write Jue Resert,
WaFZ1, 2614 Media Wav, Suan Jose, CA 95125 for
details.

Florida — The (Urlando AKC Hamdest 15 May 20
and 21 at Howard Johnson Motor Lodge, [-4 and
Lee Road in Orlando. Information from Elinor
Rotand, WA4ITP, Oriando ARC, %024 Charlin
Prkway, Orlando, FL 32807.

fllinois — The Sixth Rock River Radio Club
Hamfest is May 28 at the Lee County 4-H Center,
Amboy, Free coftee and donuts from ¢ AM. to 1)
A.M. Pleuty of parking, camping area, enclosing
building, and no charge for table. Talk-in on 3.950
and 146,94 MHz. Advance ticket $1.50, 32 at the
door. Advance registration and information from
Carl Kaclson, P. (). Box 99, Nachusy, IL 61087,

Illinois - The Starved Rock Radio Club
Hamfest is June 4 at the La 3alle County +-H
Home and Picnic Ares Southwest of Ottawa, just
off 111, Route 71, Meet your ARRL officials; free
coffee and doughnuts at 10 AM,; food availuble on
the grounds and plenty of parking space. Follow
yellow Hamfest signs from the south end of illinois
River Kridge at Oitawa. Advance registratton until
May 24 is §1.50, at the gate $2. Contact WaMKS,
RED 1, Box 171, Oglesby, IL 61348,

indizna — The fourth annual Wabash Hamfest is
May 21 at the Wabhash 4-H Fairgrounds, Flea
murket, food available, technical sessions, bingo,
camping and more. Cull-in on 52.525, 146,940,
ynd  (d6.34/16 MHz, Admission s 1. More
information from Bob Mitting, 633 N, spring St.,
Wabash, IN 46992,

Kansas -~ The Central Kansas ARC will hold
their Annual Hamfest Sunday Juene 3 at the 4-H
Complex, Kenwood Park, Safina, For early arrivals
there will he a dinner Saturday evening.
Registration is Sunday morning at 9 A.M. with a
program of interest to OM, Y1., and harmonic,
Cavered-dish lunch with beverages supplied hy the
club, Talk-in on 146,34/94 MHz and 3920 kHz.
For more information write WAQNXD, Pavid
Michael, 400 Woodiawn, Salina, KS 67401,

Kentucky ~ I'be Biue Grass ARC Hamiest is
May 21 from Y to 5 at the County Police Pistol
Range back of the Bive Grass Field (focal airport)
on U8 60 west of Lexington. Follow the airport
road past hangers and the main buildings. bree
parking, free doughnuts in the AM., satdwiches
and soft drinks will be on sale. Information from

Jim  wdom, WA4GHQ, 401 Carlisle  Ave.,
Lexington, kY 40502,
Maryland -~ The Maryland Mobileer ARC will

have their Hamfest on Sunday, May 21 at Anne
Arunde! Community College at 10 AM, The
college 15 & miles north of Annapolis just east of
Raute 2. Talk-in un 7.255, 146.94 and 146.16/76
MHz, starting at 8 A.M. Plenty of parking, lofs of
goodies, kor further information contact Donna
bournier, Rt, 1, Bax 154, Dicus Mill Rd,, Severn,
MDD 21144,
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Massachiusetts — The Sharon ARA will hold
their auction on Saturday, May 20 at the home of
WA ILXE, starting at 1 P.M. Directions and infor-
mation from Dave Fkisner, WALLXE, 30 Ames
Conrt, Sharon, MA 02067,

Missouri — The 1sth Annual Hambutchers Net
Picnic 1% June 18 at Rock Island Park, kidon, Bring
a covered dish, no fee, Talk-itn on 7.280, 3.983,
146.34/94 and 146.28/88 MHz. Information from
Hambutchers Net, 7280 kiz, 12:05 8T, Mon.-
bei. or write WAQUPA.

Nebraska - The Pine Ridge ARC 13th Annual
Hamfest/Pienic at Chadron State Park located &
miles south of Chadron on Sunday, fune 4. All
atnateurs and fagulies are welcome; bring a covered
dish und your own eating wtensils. Soft drinks and
coffee  Furnished. No fee. Write Pete Diehl,
WAPBBS, Pine Ridge ARC, 511 North Morehead,
Chadron, NE 69337,

MNew Jemey -~ The Bergentield ARC Swap and
Sellfest is May 21 at the Bergenfield Recreation
Center, Legion Drive, Bergenfield at | P.M. Details
from the club at 57 (linton Park lirive, Bergen-
field, N} 1621,

New Yotk - The Ivth Annual West N.Y.
Hamfest and Vht Conference is May 13 at the
Montoe Coeunty Fairgrounds, Route 15A, near
Thruway exit 46, Activities start Friday night at
the Rowntowner Motor Inn. Saturday will be a full
dav uf programming with outstanding speakers,
MARS, AREC, QUWA, general interest and vhf
meetings, YL fashion show, and a huge flea
market. Registration is $3, with banquet in ad
vance, $7. Advance sale closes May 6. For tickets
and information write WNY Hamfest, Box [388,
Rochester, NY 14603,

Mew York -~ 1he Hockaway ARC Spring
Auction is April 28 at the Hall of Science at the
World bair grounds in Fiushing Meadows. More
information from The Rockaway ARC, PO, Box
341, Lyonbrook, NY 11563,

New York - The Rome KU 20th Ham Family
Day is Sunday June 3 af Beck’s Grove, 10 mules
west of Rome, Technical talks and demonstrations,
vht roundiable, contests, iadies® and kids’ pro-
grams. The Post Office Traffic Net will hold their
annual meeting, as will MARS. The flea market is a
esrowing favorite, Yee at the gate, #0 cents.
Registration starts at 1100 with the famous (all
you can eat) chicken and steak dinner served at §
P.M. Advanee adult eeservations, §5.50. Children
under 12, $2; under 6, free. Reservations to Home
RD, B O, Box 721, Rome, NY 13440,

Ohio — The Goodyear ARC will hold its &th
Annual Hamfest Picnic on June 18 at {ioodyear
Windfoat Lake Fark east of Akron, { mile west ot
saffield on County Rd. 87 near Ohio Rte. 43. Join
us for an enjovable day of entertainment, swap and
shop, and good fellowship. Refreshments, displays,
fruge flea narket. Hours 10 A.M. to o P.M, Family
32, $2.50 at the gate. Wor details, tickets, and map
write to Fugene ¢'ooke, 3079 Rosebay Blvd.,
Norton, QH 44203,

Ontaric — The kifth Annueal Radio Society of
Omtario (onvention. s November 3 and 4 at
Kitchener. This is une of Canada’s biggest. kxcel-
lent program for OMs and XVLs, For information
write RS0 Convention, Kitchener Waterloo ARC,
Box A03, Kitchener, Ontario, {*anada.

Pennsylvania — The 18th Annual Breeve Shoot-
ers Hamfest is Sunday May 21 at White Swan Park
(Parkway West, 4 miles east of the Greuter Pitts-
hurgh Airport). No fees and parking is free. Tables
and swap and shop are avazilable, There is an
amusement park close by for your family's enjoy-
ment. Checkdn on 29.0, 50.4 and 146,94 MHz.
information from Chuck Thomas, WAIMWM,
7022 Blackhawk 5t,, Pittsburgh, YA 15218,

Pennsylvania — The Ninth Annual Penn-Central
Hamfest will he held by the Milton and Williams-
port «hrhs on Sunday, June 4 at the Union
Township Volunteer Fire Grounds on Route 13 in
winfield starting at 12 noon. Bring vour own lunch
of use the smack bar. Indoor and cutdoor fucilities.
Auction, cuntests, and swapping. Gate registration,

QST for




$2.50, XYL and children free, free parking, Talk i
on 3944, S04, 146,94 MHz, More information
from  Paul Mitch, W3L XN, RD 2, Milton, A
17847, Telephone 717-742-Kad4,

Pennsylvania — The annual Presque [sle ARC
Hanguet 5 May 20 at the Concord Inn at North
Fast, Penni, »octal howr fram a3 o ® P.M,
Dinner at & P.M, I'he price is 55 per persoi. For
wore information write VARC, PO, Box (uli,
brie, PA [6512 or call ' R{4-866-0491.

South Carolina The Blue Hidge Radio
Saciety Annual Hamfest is Sunday, May 7, at
Cleveland Park in Greenville. Additional details
irom Faul King, WA43KT, Blue Ridge RS, 11
Jamisor St., Greenville, 5C 29611,

Ferrnessee — The Annual Humboldt ARC Ham-
fest is Sunday May 20 at the Shady Acres City
Park, Trenton. Flea Market, ladies activities, ad a
playground for the children. For more infartiition
coentact WAIGW, Edgar Holmes, 50§ N, 18th Ave.,
Humboldf, TN 38343,

Wisconsin — The Yellow Thunder ARC Second
Annual Yellow Thunder Hamfest is May 27 at the
Dellview Hoteb in Lake Delton, The program
includes MARSE, vhi repeaters, ARPSC and athers,
There wilt be a banyuet 1n the evening. Swap and
shop outside the hotel. Kegistration bhegins at
12:30 and is $5.25 or $5.75 ut the door. Registra-

tion aml  information from 1. P, Anderson,
WEBIEWR, 624 l4th &, Barabno, Wisconsin
53913,

COMING ARRL CONVENTIONS
May 28 — Virginia State, Vinton, Virginia
June 10-1T ~ Georzia State, Atlanta
July 12 — West Virginia State, Jackson's

Mitl

August 56 - Michigan State, Sault Ste.
Marrte, Michigan

October 14-15 Pacific  Division, San
Mateo, California

October 20-22 - Hudson Division, Tarry-
town, New York

October 20-22 - southwestern Division,
Santa Maria, Califomia

NOTE: Sponsors of large ham gatherings

should check with League headguarters for

an advisory on possible date conflicts before

contracting for meeting space, Dates may he

recnrded at ARRL Hq, for up to two vears
in udvance,

(oA

50 Years Ago i

this month
L=

May (922

ST says ow 15 coming into its own hation-
ally. Traffic this nmienth s the work of 192 cw
stations aml 331 spark stations. LARY spark €U, of
Vi) was copled in France beb, Sth, 6 2AC, Mawi 1.
H.. has made 3 first contact with 620 and 6ZAF
on the Coust, K. B. Warner now has the full repost
ofl the Governors-President Relay. Five didn’t start
hit 40 ont of the 28 states got their messages in.
The texts are interesting,

. H. ) Gaddard, 9XE/9EE. describes an “Ef-
ficient Tuner far Short Waves,”™ a tickler-type set
up with a single layer coil. 5. Kruse and 1. W,
Richardson  stress “The I[mportance of Higher
Voltages for Amateur Spark.” A sync gap awnd
24.00-volt - transfermer  are  indicated. Horace
Beales stution, 3Z0, Parksbueg, Pa., i featured.
‘This is exceptional . . five uperating rooms, ten
recvivers, twenty transmitters and 200-ft. masts.
Fifty.cne dekorest units in one super-het!

.. Amrad’s new 5 tube is announced. lt's for
transmitting only: No filament, 30 mils, 300 to
T8O volts, §8. “Calls Heard™ in March takes six
pages. Popular among the reported, 1AW VARY
LXM QP 2BML 20M 3BZ 30V 461 48Y 37U
GEA 72U BXE 9YH Can. 3BP and many more
riotables, "Uwas nice always to find one's own call
listed, We louked better tn last smonth’s Q87 hot
do fiml oor call here bath under spark und cw.

. The ©d Man is back with “*Rotien Hroad-
casts.” He could stand XK and then KDEA. He
deplares the ruination of our 360 meters dnd the
“yowhng' of the new radiophones. “Tis good
reading, In June we're to have a Police Chief’s
Relay,
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. Here’s a table-top kilowatt built tor operating

convenience ws well a8 econamy. This is what we've
been Jooking foe, S138 in push-pul! wath an
807-507 exciter. The description by George Gram-
wer, WIDE, Don Mix, WITS, and By Goodman,
WIDX, breabhs away from rack and panel design,
.« . This month has a report om the special ARRL
HBoard meeting held in March. Secretary Warner
ovutlined for the Hoard the amateur plans and
strategy tor the coming infernational conterence at
Atlantic Ulity. The mystique of conferences was
discussed by A, L. Budlong, WIBUD, last month.
In this fssue he explains how governments develop
their fregquency proposals, also how we amateurs
Imake OUF case,

. Ellmination of spudous sidebands and bet-
cradynes in the jow-frequency phone bands by
proper technigue and operating is treated af length
by WIDF. Nat Bishop, WI1EYM, compares narrnw-
banid f.m. for voice with a.m,

. The “*World Abaove 50 Mc.” records a histoiic
event — the first intercontinental vhf QSO by a
LS. amateur. W1IU)Y worked OA4AK on 50 Mz,
March 23, thus winmnge the Milwaukee Radio
Amateurs Club Goid Cup Award,

. “Operating News” announces a new BCI
circular available. There™ to be a ¥hf Relay and
Q=0 Party May 17-18. The rules give » sliding scale
aof credit for the DX mileage. Let’s take s yuick
fonk ut advertising, There stands out among the
many lnderesting displays National’s Velvel Vermer
(oldy. the NC-173 (new), kimac’ $-125A amt
BEME™ VHF-152. The list of “Hams at Headyuart-
ers”’ i growing. There ate now 24 names aud calls.

- WIBDS
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Correspondence
FromMembers-

The publishers of ST assume no responsibility for statements made herein by correspondents,

THE 1972 HANDBOOK

®  The 1972 Handbeok looks like a first-class
jub. | see you have switched to the I1BM composer,
or else § need bhi-focals, but the print looks smaller
- and at mv age, [ really notice such change! But
the whole works looks great and 1 oniy hope 1 can
hold np my head with pride when the 19th edition
of our wwn Radio Handbook urrives, hopefully
sext fall or so. You have certainly set a high
standard — William 1. Orr, W6SAI, San Cerles, (4

%  oug Blakeslee, WIKLK, the MHendbook’s
editor certainly made a hit with Some of our
membership whose attitude, prior to his Christmas
visit, ranged all the way from zpathetic to hostile
towards the ARRL. <n our "“Tin Lizzy Club”
10-meter net, KBLIB suggested that we should
place a ¢iub order for the 1972 ARRL Handbook.
The enclosed check for 30 Handbooks is the result,
- Fone Meduliffe, WA3Z WX, Dearbarn, MT

® The best one you have published, plenty of
good information on all phases of amateur radic. - -
WegU, Excellent, More power and good health
to the hard working staff at ARRL, - VEIFQY, |
like the idea of dropping out the advertising
section. Also those few extra chapters were greatly
appreciated, - WN24BA, Congratulations on the
nnmetrous innovations. The 49th edition is the
finest Handbook ever produced by the League, —
W3E'YB, Please tell the entire Hqg. crew that the
Handbook is outstanding — one of the hest warks
vou have ever done. — WEZRJS, (t's fantastic!

pleuse convey a “‘well done™ to the gang. —~ WPBPAN.

Just received 1972 Hendbook. Best yet and best
haok In my library so far. ~ WAFNAZ, | feel the
maost significant changes have occurred in RTTY,
85TV, digital and linear ICs, new solid-state de-
vices, antenna and tuner design, vhf, fm and space
communications. | see improvements, updates and
revisions in every chapter, Thanks for a superb job!
— WAGWDXWBOEWY. 1'"m sure that the $4.50 [
spent will be repaid to me in the time and expense
it would take to compile such an outstanding
electronics reference library, ~ WRBSFDE/KP6AY,
Congrats on the test fMandbook yvet published by
ARRL. Been licensed 42 years and have awned (or
read) just ahout every issue to date — and can
truthfully say the 49th Edition is tops, ~ KeHP,

Q80 AUF DEUTSCH

® a5 one who speaks and writes fluent Germann,
| found a slight mistake in WIYLV’s article in
March QST (The Growing Use uf Fnreign Lan-
guages by American Amateurs.) “73” js Dreiund-
seibzig, not Siebenundseibzig (77). -~ Michael
Castellano, WA 1CUN, New Haven, CT

® | really enioyed the article by . 1. Sletten,
WIYLV, on W/Ks using fareign languages in their
DX Q80s. I'm a German major in college and ean
make myself understood fairly well in 2 half-dozen
other languages. Studying foreign languages was
my first real hobhy., That was to fead me to
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become an WL so that 1 could hear them spoken,
and through SWling 1 finally got interested in ham
tadio,

As an example of how much a few words in a
foreign language ean enhance 2 DX contact, take
the tollowing: There was the DE who went on ssb
after | had given him a weather report and info on
my OQTH in German, We (J50ed for about a
halt-hour auf flewrtsch before he QGRTed for work.
One DL aoswered my QSL and short letter
describing my set-up in German with a typewritten
letter of his own in German giving me the complete
rundown on his gear, job, frequency preferences,
ete, and there was the XE, my first 13X QSO, who
thanked me for speaking Spanish to him, as his
English was not too good.

Learning a foreign language just ain't that
tough, guvs, and a darn sight easier than that
thesry {'m struggling with now for my General.
Come on gang, get with it and start to really enjoy
your DX contacts. — Joe Jensen, WNQPELAM,
Marshall, MN :

25 YFAR PIN

® [t certainly was a splendid surprige to receive
the ARRL 25 year pin. You are very thoughtful
and kind on my behalf,

i first heard sbout ARRL in (929, | sent a
doltar bill znd received a Handbook in the mail. 1
shall never forget that wonderful day iong ago. 1
was the anly amateur in Carroll County, Ohio. 1
used 2 one-tube Regen receiver and one-tube
oscillator, but 1 had fun and a few contacts which
“kept me going.” Amateur radio forever! — fonn
G Wilson, K4DHB, Alexandria, VA

® Received the most wonderful gift in my life.
The ARRL 25-year pin. Thanks. I will talk about
this over the air, ~ Pau! L. Stumpf, WIAQN, Yurk,
P4

T5-METER DX RX

®  Hallelujah! My faith has been restored. A
receiver based on tube designs (“An Experimental
Receiver for 75-Meter DX Work,” February Q8
has surfaced in QST in spite of the policy that all
receiver construction articles must be of solid-state
design, Doug Blakeslee’s article on the 78-meter
receiver s x beauty und his remarks that tube
designs  out-perform  transistors must soend like
heresy to the solid-state group.

1 say “right on™ and lets have some more
articles like it. Tubes, for receiving purposes, are
not dead and won’t be for a long time regardless ot
what the transistor cult would have us believe, =
CGardon K. Rugg, W3ITXY, Adllentown, P4

® | appreciate the philosophy in the design and
also the hours of work which obviously went into
the final make-up. Indeed, it is also apparent in
reading belween the lines that vau share the
problems faced by those of us classed as “Home-
brewers.” — Emory S, Begg, W7EN, Portland, OR

QST for



MARCONI'S CHUCKLE

®  Although Dr. de Forest enjoyed a snicker at
Marconi's expense as reported in Match “Cearres-
pondence,” it seems probable that Marconi en-
joyed a chuckle in point of time even before the
snicker. For the Ttalian, Marconi, certainly knew
that the word emazecr derives from the Latin
amator meaning lover, To be hoth the competent
professional and the amateur at ane and the same
time indicates the highest dJdedication to the ad-
vancement of the science of communication.
Stanford Solms, WA ZMEL, Fair Lawn, NJ

“WE GOT ACROSS .. ."

® Enjoved “We Got Acrass . . .” (pages 54-57,
llecember QST) very much.since 1 was one of
those involved.

‘The *"Billboard” cover lists 2BML and 2EH.
They were one and the same station. 2BML was
Reverage's ham call; 2EH was my own. The other
was Roeland Bourne, WI1ANA, untii his death this
vear Curator of the ARRI Museum. We were all at
RCA’ Riverhead Transatlantic Receiving Station,
at the time. 2BML was used for the cude word
FEXVG transmissions, and 2EH for the free-for-all
transmissions.

Godiey’s “official report,” the most complete
story, as published in the 1950 Commemorative
Issue of the Proceedings of the Radio (lab of
America, lists 2BML and 2EH many times.

Bourne and myself had the privilege of perhaps
being the first in this country to know of the
success of the tests. We were both on duty at
Riverhead to take MULPs fransmissions of Godley’s
daily resufts. At the time, it was quite a thrill,
The antenna svstem at 1BCG as pictured on the
cover of the Proceédings is identical with that used
by 2BML/2EH. As a matter of fact, our anfenna
was up before IBCG’s. Robbie, W3RE, was also in
the pack, from his New Fersey QTH, so vou see, a
few of us are still around, -~ Mac Williams, K3AC,
Germantown, MDD

® | remember well the Transatlantic Tests, hav-
ing participated in them with my 1/2-kW rotary
spark rig. My good friend Joe Dodge, 1UN, then
located in Manchester, Massachusetts, brought his
1-kW spark rig over to our QTH in Hamilton,
Massachusetts. We installed this and used it during
the tests, alternating with my 1/2-kW rig. However,
we apparenily did not get across.

We missed 1ARY calling 1UN. Must have dozed
off, hi! 1 had worked 1ARY at various times on
spark. Sorry my logs of this time have heen lost or
disposed of. Was off the air from 1927 to 1967,

I wonder how many obd timers are alive who
were active in ham radio at this time? — Carl (.
Ricker, WIRY, South Hamitton, MA

WSBII'S EDITORIAL

®  Just had the chance to reread and review the
“Guest Editorial” in November 1971 QST hy
W8BLU, the Honorable James Russell. Having done
50, 1 had to take g moment to thank you for
allowing Judge Russell to get a few lines in to make
such an excellent point. Having left his company
(the Cleveland area) some time ago, it was like oid
times and the words ring true and solid as if Jim
were at this ftime stating them aloud instead of
being in writing.

This gentleman is not only a loyal ARRIL. man
but knows the best approach to sell others on this
wonderful group, From old timers to voung
subteen Novices, he has the right words to convey
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the message to all of the importance of ARRL.,
Many persons, voung and old, have been braught
into amateur activities hy this man and probably
99 percent of them are now loval ARRL members,

An exceptional type man, his article should not
g0 unnaoticed or unpraised. So many persons such
as myselt, owe so much to this man, - R. H
Onines, KEMMH]Y, Bujialo tirove, Il

GOLDWATER BILL

® My preatest jov is that the Goldwater Rill has
now been proclaimed public law, so in the very
immediate future | will get back an the air after an
dhsence of twao vears,

Leaving Romania in order to come to the US.,
[ have lost the right to a ham license and according
ta the Communications Act of 1434, 1 would have
had to wait ot least five vears before 1 would have
hecome a LS, citizen and thus, eligible to apply
for a Hicense, Thanks and gratefulness to ARRL
and all the others who contributed to the success.
— Serge Costin, YO3ILM, Sunnyside, NY

QUICK CODE

®  The article ahout ¢ode practice in becember’s
“Operating News” emphasized the important point
that the code should be learned by the sound of
the letters rather than by counting the dots and
dashes. ‘Fhis article also brought to mind many
discussions that | bave had with other cw operators
regarding the proper or “hest” way to learn the
cade.

I learned the code some twenty years ago in
what must be a unigue way, since | have never met
anyone who has used a simitar method, After |
iearned the alphabet and numbers as corresponding
dots and Jdashes, 1 listened to tape transtnissions
from stations like NSS and WSL. These stations
often sent straight text and coded groups at about
20 wpm. After listeming for a while, 1 began to
recognize a letter or two. Gradually more and more
letters were understood, and after several weeks of
listening [ finaliy could copy everything that was
transmitted. Tn other words, my initial learning
speed was 20 words per minute, T then bought a
hand key and found that | couid send at 20 wpm
with no trouble at all.

Looking back on this method of learning the
code, | feel that it has merit. An initial speed of 20
wpm bypasses all of the plateaus that seem to
retard the Novice. This speed is comfortably above
the 13 wpm used in the FQC test. Finally, I am
convinced that the beginner shoueld never do any
sending before he can receive at this speed. If he
learns by listening to tape, he will imitate the tape
when he finally begins to use the key.

My problem is that 1 have never been able to
convince a newcaomer that he should try this
technigque. Most people start out at a very slow
speed and gradually increase to a higher ine,
finally reaching 13 or 15 wpm. 1 think that it is
more rewarding to begin at 2 much higher speed. -
Jim Roux, K4THA, Lamro, FL

ROTTEN QRM

® T.OM. worried ahout Rotten OQRM way
back in 1917, I’ll bet he would have had strong
language indeed for sume of our current op-
erating practices. In fact words might not be
enough; he probably would have grabbed the
“Wouff Hong,” rounded up that *‘worst plug
ugly™ he used to write sbout, and started a 1972
version of the ANTI-QRM .Association. ~ Ray
MeCormick, KSBYH, Dayton, OH
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USCAR GETS FOC OKAYS

Yes. even amafeur satellites are required to have
ficenses and, tf normal rules can’t he followed,
must pet specitic wavers. The Federal Communica-
twons Commisston s pust cleared the decks, as
cuncems regubations, for the expected aperation of
Uscatr & this summer. Waivers have beei granted of
yules requimng an operator an waltch, fixed station
locatian, transmission of callstgn {Oscar will sign
Tns familiar HI insteadi and loggiog,

Navice und  Technician  {ransmissions on

meters may be repeated by Oscar on 10 meters
under another specific waiver of the rules, Any
mnde of embson legal to the nser on 1459 to (46
MHz may aiso b repeated by the sotellite in the
[t-meter hand even though it might not normally
be puermitted there. Technical mformation on the
Amsat Uscar L package appears o a separate article
in ths issue. The applicable portion of FCC's lafter
ut attthorzation follows:
Iyue to the experimental nature ot the spacecratt
described in | Amsui’s| fetters of Febroary (0, and
March 2, 1972, and because of the provisions
incorparated wto the desipn, inclmling reusonashly
well protected remote controd command functions
and  wery  Iow tramsriitter power. the following
sections of the rules are herchy watved for OS50 AR
u tor 4 period nat to eaceed 180 davs wfter
wehpiesine arbit, and under the authonty of the
WAINDS license:

1o Section 9743 with regard (o tixed station
lagation.

Iodechion YW7.al with sregard to authorized
entssion, to sllaw any mode of emission permitted
cil 1459 ta 46,0 MH? to he retransmitied by the
spuvecraft on 2945 to 955 MHe.

oo Section 9LRT waith regard to wontrel of
stition,

4. Section 97,87 with regard to transmission of
vall sipne The letters HIY e ta he periadically

a

transmutted by telepraphy using the nternaitonal
Morse Cade an 24.45 MHz and, should the UHE
heacan be uhibzed, on 34510,

5. hection 97,103 with regard to logging sta-
tion transmissions.

6. Sehions 41t and 9779 with segard to
privileges of operator licensees, tn the extent that
vommunications originated by Novice and Technr-
ctn Class operators may be refransmitted on 29,45
to 29.55 MHe, - JAMES E. BARR Chief, Safety
wid Special Kadio Sevvices Bureau

AMATEUR RADIO WEFKS

Rhode Island will celebrate amateur radio week
May 1% through lunc 4 by proclamation of the
(rovernar. ‘There will also he 3 QSO Party June 34
to help welebrate the oveasion: detards in the
“Operating Events” Calendar of this 57

Next door, in Massachusetts, the Week s fune
P 1-17 by proctamation of the Massachusctts Gover-
no, and 1t, too, 13 being celebrated in part by a
QSO party June [ ta 13, with detail< to appear in
“Uperating Hvents™ next moath.

The week of Aprit 9 was declared by Governar
Inhn J. Gilligan as “Buckeye Belle Week™ in Ohio,
houoring the state’s Yi amateurs,

Other amateur radio weeks awe reported in
phato captions on the “Happenings™ puges,

The “tandard™ amatenr vadio week for 1972,
whwhere there s no Jocal ressun for another date,
s June TH-24. Mext year the dates will e June
17-23.

SPECIAL CALLS ISSUEL

lhe tollowing specwl amateur call stgns have
recently been authorized by PCC for fhe events
and periods noted. Al amateurs and organizations
afe requested fo apply at lesst 120 days prior to
the esired date of autharization for such spedial
valls us tnuy be granted in acvordunce with Section
S5 a4y,

For short periods of fime, a “Special lem-
porary Authorization™ is used rather than a license.
Thus, 1t is not necessary to usc a formaf appiication
hiank nor mciude a tiling fee. On the other hand,
only events of general public interest, preferably at
the ~tate level, are infended to be covered by this
prvilege; some purely local requests have beeo
denied by FOC.

The bOth HState! Not Hawan, thes time, but the
50th state to make call letter license plates
availlable to 1ts amateurs: Kentucky. After several
tries in the past two cecades, legisiatton has been
approved prowiding tor call letter plates i 1973,
Governor Wendell H. Ford signs the bill wihile SCM
Ted Huddle, WACID {left) and ARRL Assistant
Director Geurge 5. Wilson, 11, W4QY!, register
their hearty approval,

QST for



Call Trustee
WM2GK William Gould
WSIVOA Thomas Kefly
WJ4AFZ Timothy Holick
KCADX Charles Cone, Jr.
Wa4uULY Donaid Price
KD6USA Frederick Hagen
WBWVA Deit Norong

Special Calls {ssued

License Period
May 14-21, 1972

Fvent
75th Anniversary of
British Channel Radio
Test, Highland, N.J.
30th Anniversary of
Voice of America
Washingtan, 0.C.
NATO AZALEA Feasti-
val, Virginia Beach, Va.
Navassa [sland
DXpedition
1972 July 4
Celebration
Independence, Ky.
1972 ARMED FORCES
DAY
West Virginta STATE
ARADIO CONVENTION
near Weston, W. Va,

Feb. 25-Mar, 25,
1972

April 25-30, 1972
April 1-May 31,
1972

July 4, 1972

May 19-21, 1972

June 28-July 3,
18972

MINUTRS OF
EXECULIVE COMMPTTER MEETING
No. 339 Mareh 11, 1972

Pursuant to due notice, the Executive (om-
mittee of Fhe American Hadio Relay League, Inc.,
met at the Washingtonizan Motor Hotel, Gaithers-
burg., Maryland. at 2:05 A.M., March 11, 1972,
Prosent: President Harry 1. Dunnaix, W2TUK, in
the Chair; First Vice President Charles G. Corp-
ton, WoBUO; hirectors Victor O, Clurk, W4 KFC,
Noel B, Eaton, VE3ICT, John R, Griggs, WKW,
and Kobert H, ‘Ibuestan, W7TPGY; and General
Muaeuger John Huntoon, Wi1RW. Also present were
Atlantic Division biirector Harry A, MeConaghy,
WISW, Dakota Division Director Larry-1. Shuma,
WOPAN, New tagland UDivision Director Robert
York Chapman, WTOQV, Treasurer David H. Hough-
ton, and Assistant Generul Marager Richard L.
Haldwin, WI1RLU, The meeting was leter joined by
West Gulf Division Diregtor Raov L., Albright,
WSEYB, und General Counsel Robert M. Booth,
Jr., W3bs,

On motion of Mr, Thurston, attiliation was
unenimously GRANTED to the following so-
vieties:

Amherst Colege Amateur Radio Club, Amberst,
Muass,; Caltech Amateur Radio Club, Pasadena,
Calit.: Central Coast Amateur Relay Society, Atas-
cadero, Calif,; Committee For Amateur Radio,
Forest Park, Ohio; Dyer County Aanatesr Radio
Cluly, Dyersburg, Tenn.; John Marshall High Ama-
teur Radio Club, Clevelund, Qhio: Keystone Anma-
teur Radio Club, bdinag, Minn.: Lasen Amateur

An ARRL Certificate of Merit was presented to the
ARRL First Call Area QSL Bureau, sponsared by
the Hampden County Radio Association earlier
this vear by ARRL Assistant Director Al Hail,
W1IUB, (far right}. In the photo from left are Paul
Caputo, K1PKZ; Tom Barrett, WIKUE; Eunice
Gordon, WIUKR; and Bob Gordon, W1KUL.
Other Bureau warkers not 1 the photo: Jedan
Peacor, ex-K113V; Mike Ludkiewicz, W1DGJ; Rob-
art Little, WAWLE,; Leo Brodeur, W1VNE; Mark
Benedict, WATLPJ; Walt Walczak, W1 RDC; Robert
Phoenix, WATDNB; Mal Merchant, WIMQK; El-
eannr Gray (XYL of WA1DVU}; Oshorne Moker-
aghan, WIHRYV; Bill Jaciow, K1QMV; Bob Adolph-
son, WINLE; and Otiver Quist, K1HYL.
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Radio Club, Janesville, Calit,; Lincoln Land Com-
munity College Amateur Radio Chuh, Hpringfield,
lIl.: Longtellow Ir. High School Amsteur Radio
Club, Wauwatosd, Wis.: Nathan Weeks Jr. High
School Amateur Radio Club, [es Moines, Towa;
Nortthstar Hibanders Amateur Radio Club, Iag,,
Minneapolis, Minn.; Spencer Amateur Radio Klub,
Inc., Spencer, lowa; University of South Carolina
Amateur  Radio Club, Colembia, 5.4, Wahasha
Arey Amatewr Kadio Club, Wabasha, Minn.,; Wavne
Amateur Radio Technical Society, Wooster, Ohio;
Wehutuck Amateur Radio Club, Ameria, N.Y,;
Westminster Amateur Radio Club, Dollard Dex
Ormeaux, {ehec, Canada; Wiregrass Amateur
Radio Club, Dothan, Alabama.

n motion of Mr, Compton, unanimously
VOTED to grant formal approvat tor the holding
of 4 Virginia State Convention in Vinton on May
IE, a7, wnid w Michigan State Convention at
Sault Ste, Marie on August §-6, 1972,

On motion of Mr. Baton, unanimousiy VOTED
to cast the vote of the League in favor of LARU
Propasal Nn. 133, to adopt the recommendation of
the Hq. society that ARRL Vice President Hobert
W, Denniston, WP X, serve as President of TARLL

O motion of Mr. Clark, Life Membership was
unapimously GRANTED the following applicants:
A, Harvey Adams. K3BJ; John ). Adelsberger,
WONZG: James M. Albter, K3AU: Macvin H. Ale-
than, WASMNW/WASOID: M. Gerald  Arthur,
WRCHM: Joseph W. Bahcock, WA3GPA: Toby k.,
Baker, WA6TUR; Bernard J. Bechard. WIDNM:
Russell (., N. Beck, W40R: Donald F. Beechey,
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VE3IDRT: Bradford 5. Hennatt, K4MR; Lee Ber-
gren. WRAR/WOAIW, Darrell F. Best, WAQQYI;
Cart W, Brown, W3LUL: Thomas W, Bruce, V§3-
BET, Frank M. Butler, Jr., W4RKH: fohn .
Curver, W4SUNM: Robert M. Conner, WB2BC):
Elnyd F. Cook, W2DG: Martin A, Cordes, KLYIR;
Warren B, Croke, WAZDWR; Antonio R, M. Curci,
TRKBT: James K. turmran, WB9KGK, Gerrd de
Buren, HBYAWSWAGQATL/3; Kenneth M. Decker,
WelZU; fhillip ). Deem, WBAEGA; 1homas ¢
Dorsey, K2LZL: Charles H., Fmely, W3INW/
WATQQC:, Ratael M. Fstever, WALZZG/KP4DINT,
Fayette W, bstill, WSEIU: Fohn F. Fairbank,
KaGDEB;, H. 1.. Falkerts, K2EK: Alfred K, kriend,
Ir., WA4BGW: Leo B, Fromm, Ir., WISMO;
CGabriel Fuentes, [I1, KP4BIH; Thomas F. Furrey.
Jr., WATHAG; William T, Gilliland, K3FNV: Wil-
liam N. Gilmnre, Je., WBBFPOQ: William #. Clenn,
Sr., WBAKFOL: Jahn A, Gloria, WA2UTW, Douplus
M. Ciray, YF4GD; Clarke Gireense, WA LILD; Wil-
ltam K. Gregory, K2EKM: Charles F. Hansen,
WAPNVZ; Alen H. Harbach, WA4DRU: lohn M.
Heisey. K2FL/W3MDE; Raymond D. Hilhorn,
K@RXR; fames L. Holmes, K7BPV; Stephen L,
Hose, WASAXE; lames Howard, W@PAC; Keiichi
Ishizuki, JATGC, Esell L. Jackson, WA3INAP; Craig
L. Joly. WBYHXY; Marshall H. JTones, WAIMID: I,
Foodudd, KoAR: Thomas . Kelley, WA2KLZ;

Willtam N, Kendall, K@COU; Alfred H. King,
WILYT; David H. Knight, W4 Z21Y; Peter P. Kozlo-
lorth, WSIRP;

wski, BK2RIP; Robert 1. Earl

The Bociety of Newfoundland Radio Amateurs
presented an engraved silver tray to Ern Ash,
YOTAA and his wite Mary as a token of thanks
and appreciation for operating the VO1 QSL
Buregu for 23 continuous years. John Tessier,
VO1FX, president {center) *‘did the honors,””

Lagergren, KJOEP/WBAESD: Thomas ¢, Light-
toot, W3KB: Michael A. Lintner, WAIHGY: John
L¥on, WOLHG; lvan H. Loucks, W3IGD/K4GD;
iohn H. Manaing, WB4MAE; Rohert (b, Martin,
KINVZ, V. H, Meador, WBAESX/KG4EC: David
. Meier, WB4HEAHB: J. William Miller, KaMM; Iohn
(L Montgomery, ReDOQUNAWB9ALE; Siedel ¥, Mora-
vits, WSNXZ, Lee A. Mushel, K9YWRU; Farl Y.
Nichols, WBa315; Vochy Nishiyama, 1A 1OBY;
Archie B, Norris, WSFYD:; Charles R, Panek,
WNINTE: Dooald [V Peeples, KINE1, Willie E,
Petty, WSUR: Normun 3. Preston, fr., K4PRQ:
beweph F. Price, WASUNK: D, M. ¥Proudlock,
VEGAD; C(astantine Rallo, T1AOH: Asthur R,
Rauch, W3CAZ: K. B, Redington, W4ZM: Marcel
¢, Reeds. W2LRW; Thomas Regan, K2JDH: Char-
les Renner, KIVY0O: Maevin L. Richardson, WAp-
AWH; Glenn H. Robinson, WB2TRG; George H.
Sanner, WASEQM,; VYictor Schorn, W4RAL; Hugh
N. Siegel, K2CP; Leland W. Smith, jr., WaYZ:
James K. Snvider, K@2CM: William R. Spears,
WA4CQA: Harold F, Stevens, WNTRYJ/WN750!;
Charfes ¥ Stone, Jr., W4MPS; Willtam B, Stott, Jr.,
KACBE; Leonard E. Szymkowiak, WAvI.XZ; John
Teetor, WHSSL: Hensy Thel, VETWI A, Scott
Thome, WASVSL: Clarence L, Tonw, K6l £
Robert L. Treadwell, W2NYH: Michael F. Troy,
WAZTYV: William I, Vance, WYPCY; A, Prose
Walker, WABW; Joseph E. Walsh, WBRGPC; Russell
1y, Ward, Jr., WA4ZZU; David Warner, WBRUBM;
John B, Weiss, WIVEK; William 1. Wentzel,
WTEBWA: David O, White, K9BZL: Earl M. Whit-
man, WOCK/WBEHETX: Juhn K. Williams. K4GGY;
Thendore ). Wittliff, fe., WASMOD: John ().
Waood., WASIPQ: Samuel §, Vates, KAZAIJKIKATL;
Christopher J. Yopio, W2KYI: Robert ¥, York,
KBoCY,; Thomas [L. Yount, WEKC: Terry Zivney,
WHORXX; Richard V. Zwirko, K(HTV.

Wr, Thurston announced, with ragret, that the
Radio Club of Tacoma felt unable ta sponsor the
scheduled Northwestern Division Canvention in
August and so withdrew its application.

The Commitier wus in recess for luncheon from
12:15 P.M. to |15 #.M.

thuring the course of its meeting the (onl-
mittee discussed, without formal action, amateur
satellite wotivity, World Telecommunications Pray,
a goveenment contract for o stody of RACES
organtration,  cieb  aggregafes scores in ARRI
contests, Liberty Lohby, postal delays in delivery
of 8T, and procedures for LARU travel sghed-
lles.j

There being no further husiness, the Committee
adjourned, at 2:00 P.M.

Respectfully submitted,
JOHN HUNTOON, WERW
Secretary

Fifty years is a long time — when the Providence
HRadio Association marked a half-century of atfilia-
tton with ARRL it called for a Certificate of Merit
from New Engiand Director Robert York Chap-
tman, W1V {right} to the association, represented
by inceming president William Frankland,
WATLAD (ieft) and Wilbam Good, K1HZN, ;Pho-
fer by dlec Tavares, K1/ X8
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OKINAWA BECOMES IRé

With the revemsion of the Okinawa (Ryukvu)
Istands to Japan on May 13, new amateur licensing
provisions will po into cifect. Previously, Heensing
matters were under U.S, administration; KRY call
signs were issued fo Japanese nationals, and KR6
to (L8, Forees personnel,

The Japanese Ministty of Posts and Tole-
eommunications now announces the assignment of
the new prefix, JR6, to the islands which have
been under 1.5, trusteeship since the end of World
War 1. Special provision has been made for
aperation by U.S. wnateurs using the profix KAG.
Phone patches and other third-party traffic will no
longer be permitied since aperation is under the
administration of the government of Japan which
prohibits this tvpe of amateur operation,

0Z REPEATER COORDINATION

Because of growth in vhf and uhf activity in
Denmask, the Lxperimenterends Danske Radio-
amatorer, the national amateur society, has sought
to coordinate frequency use, The EDR VHF
Committes reports that in Benmark channelized
communication at 2 meters started in 1962 when
arateurs began 0 nse surplus faxi eyuipment
which they modified to operate in the amateur
band. Since then, the f'm mode of operation has
grown in popularity. It is estimated that there are
now about 800 OF amateurs participating.

in Dcnmark, as the rest of Repion | (Europe
and Africa), the amateur 2-meter assignment is
144-146 MHz, Simplex chanpels with 50-kHz
spacing are in use from 145,55 to 145,95 Milz,
Repeater systems utilize for down-links these same
frequencies, except for the even-100-kHz channels
{such as 145.60). Both standard 600 kHz and 16(4)
kHz spacing is used hetween input and output

Shown at the annuat meeting of the China Radio
Association at Taipei are from left, BV2A,
K4GHN, TJtAZ, and VSGAL.

frequencies. Many stations are using one- or two-
tone selective calling techaiques.

The VHF Committee of EDR uifess to play an
active role in the courdination of the geographicai
focation and frequency selection of repeater sta-
tions, [t is their hope that the efforts will alleviate
possible interference problems and allow amateurs
of other countries to readily make contact with OZ
stations.

THIRD-PARTY AGREEMENT

Fhe Canadian Ministry of Cormmunications
announces that an agreeinent permifting the ex-
change of third-party traffic between radio ama-
teurs of Canada and Trinidad and Tobago hecame
effective on Match 12. Canadian amateurs may
now ¢xchange such traffic with wmateurs in
Baolivia, Chile, Costa Rica, Dominican Republic, Bl
Sulvador, Honduras, Isreal, Mexico, Peru, Trinidad
and Tobago, LS., and Venerucka. A [ist of
vountries with which LS. amateurs may handie
third-party traffic appearcd in {ast month's
colnmn,

Operating 8J1WJ from the World Scout Jambores,
Japan is W2GQAN,
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CONDUCTED BY ROD NEWKIRK.® WIBRD

Whew!

DX Hoggery & Poctry Depreciation Society
meetings sometimes start off tamely enough, and
this year’s affair was almost orderly at the outset,
Chairman pro fem Hugh 2. Kiddin survived with-
out serious injury right through his gaveled call for
urder at which fime a razorsharp Rettysnitch
found its nark, This brought the mob to iife in
Long Holl with a DXHPDS cheer that rattled
gullery seats and spilled our Old Haywire. Perma-
nent (the hoped) chairman kvan lichyfist stepped
over the remains and introduced our — yechhh! -
guest of henar,

The visitor, «ho could have pussed for igor, pal
of trankenstein, snecred grandly. He displayed
dangerous dextenty by cusity gvabbing a ted-hof
Wouff Hong in midflight and hueling it back
toward balcony hecklers. [tchytist posnted out that
our giest had a signal second to none, especially
singe converting his line service to 884 ac. At this
point member Oito Frygood launched the pregiam
from the floor:

Flat-topping Crudboy MacGee
Replies to all gripers with glee:
“Paid 900 rocks
For this jazzy new box ~
Complain to the factory, not me.™

Our creature of honor now bragged how he
pulls 14-inch sparks off his final tank with lead
pencils — without lead.

“Understaffed ald FOC

Won’t bother with antics by me,”
bigured General Clott
In the Extra Class slot,

Alas — Uncle silenced his key,

Mr. foud continued his remarks unruffled,
pointing out pridetully that while other power-
freaks dim or burn ont the lights of neighbors, his
rig melts ‘em down ~ i “Tane.™

Von Querk sits there screaming his call —
It's ¢rtough ta make rugged men bawd,
\When asked who he's after
He answers with laughter,
“Duano, 1'm just joining the hrawi.”

Two forklifts mmbled onstage to set down part
of Sir Bigaig's DXHPDS award, some  scries-
paralicled pole pips with two-foot stand-offs. The
slabh next recommended Astroturl as a cure for
grass brurned brown under antennas. and being
careful not to go “Uhhh” or *4hhh™

Sneakin’ and cheatin’ McKreep
Finds club buddies qurte sound asleep,
Aye, there is the rub —
"T'is true that a club :
Giets well known by the vreeps it wnll keep.

Ty TREZ-B West Lawrence Ave,, Cheago, [T, 61656,
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A small derrick deposited the rest of cager
igor’s well deserved trophy at stage.center. The nut
rubbed his hands fiendishly, recogmizing cummpo-
nens for what he considered might be a worthy
buffer-driver. Our olub fune-up commitfee ap-
peatred and quickly wired up the outfit with the aid
of a pipecutter tor the hook-up wire. Then out
from stage right was wheeled the official DXHPDS
dummyv-load sovket, a surplus elgetric chair con-
verted ftor 1f, We all velled as vne great Niagara,
“Plug in the dumpn!”

Smooth-fisted ex-hyg man Van Swing
Whose code had a giorious ning

Now wrecks yvaur good ear

With every new keyer —
“Hust getting the hang of this thing,””

fn a wink our honored kook found himself
shaved and strapped into the dummy-load holder.
“POWER ON — TUNE, FUNE!T we shricked, The
lights blipked, therc was an ominous zunggg and
the whale lash-up hlew apart. lmor was saved by
Auntie Murphy. long & fae of capital ham punish-
ment, and he whizzed oat the Jdoor with minor ef
hurns. When aest. beard from he was nearing
SB-DXCC on two flashlight cells and that old QRP
religian.

Tt ot

What:

Better move sowe uf the ver DX popudi piling
high an the "How’s' idesk befare it topples over
and spills more Old Havwire. incidentally, you
don’t wipe that stuif uwp; you neutralize it. What’s
the X man-on-the-band saying? We’ll tune around
via the mailbag, tirst on longer skip out

W/ ONDER — Helvetia-22 DX Contest logs should
be posted fo me no kater than the i5th ot this
month, {HB2AAAY . . | Still working an  occa-
staral Novice o 21 MHz, ¢11ER) . . . Returned
to Fort Mvers [ast month, (TGYNIY . . . Our
“PRD3gJurat certification iy also  tvailable  to
sWis, (F1AIHY o, . Hwerprising how tew ham
¢quipment manufacturers expressed interest in the
planning of our MNavassa DXipedition.
{KCADX-WAGKT) . . . The Murich Olvmpic Di-
ploma is issued in  three grades. (DJRZLH
... Onessixey 15 usually crowded with interesting
Eurapean prefixed here. (DLSBR) . . . Ag editor
of Turkey Radio Amatetur Club™ publications [ ¢an
state that no THALC QSL Bureauw was “closed hy
authorties.”” (DIBUI-TAZHRKY . . . Our DX pre-
fix is reserved for 2.meter frequencies and higher,
(DL2GB)Y . . . International Reply Coupon prices
have become exorbitant enough to make them
unpopuiar here. (GIHB) . WalDX has done
much fur Norway’s handicapped hams. (LASZH)
... XUTVS is the key man in keeping the Khmer
Republic and XUTAA un the air. (9MIAA)
. Pwve worked many TRRY u:untrles since [
tried the printer last  June. (9Q5SBOG)
... We're mostly anc 15 and 20 sideband from
Tohnston isle, (KI6BZ-WOONG) . . . the mim of
Budapest Radio Amateur League contests is to
enhance friendlv relations hetween amateurs of the

QST for

first



HAZRB
Veszprem, Gyuri 1s shown trying his vocal DX Tuck

radiates trom a ransh call area at

with a Hungarian-made transceiver. [Photo via

WA2BA V)

world, (HRAL) . . _ Have a heap of QOSLs from
the Frankford Hadio Club gung.
(GITKYY . 0 0 TRBUCQ  was my  No,  1tH)L
{K4BZH;‘VP"1 . BEapecially  pleased with  the
DX performance of 40 meters. (KP4D10) . . | Six
vears already stnce [ was active at W4SQO.
(HS4ACNY ., . T was surprised and quite delight-
ed to geceive ARRL  A-l Operator award,
(ON40OX) Ten s the favorite here when skip

peramits. (1) 3YU) . . . QSOs qualifying for Graf-
ton Radio Societys WALT (Worked All Lundon
Town) certification may date from lanuvary 1,
1958, {G3IKEBY . . . Q8T is a very choice piecs
af madl  in Antarctica. (KO4USLWATHOR)
. Ninety percent of my 14-MHz cw contacts
are with Russian stations. {ONBVH) . | | 8Pus
ADT AGX DH EVP and PT, assisted by DM2ATIL,
administered our 1971 SP DX Contest.
(PZKY . . . Particularly interested in collecting
UhSR O5Ls for our activity on Yap. (e x-KChs WS
1Y . . . Same Statesiders reably think Monaco s

ln Africa. (NLAVAIARRNY _ . . High power is
not necessarily the key to consistent DX, (KAZAD
. ZLEAA bt the Auckland Centennial per-
formed with 1R1G, T8510, 1200, TA-33, and
TEBAVQ gear. (ZLTITB) . . . AH continents and
more than fifty muntrle\ pdrhcm.lted in Scandi-
navian Amateur Radio Teleprinter Group's (971
RTTY DX test, (SMACMGY . . . Your monthly
QSL info saves o {ot of DXers a lot of trosble.
(KX61Q) . . . I'm most interested in managing
QR8s far statrans in the Pacific and Indian Ocean
areas. (KP4ADKY)Y . Bad luck here swith hoe-
raowed contest eqmpment {VE2KF)Y . . . 't glad-
Iy answer s.aus.e, inguiries about A w"ml Hunters’

Club letemational. {(OH2YV)Y . . . Left an
FTdx100 in the {aymans but you'll have to bring
your own skywire. (ZF1IS-VE3AFY) . . . 1d
like to provide QSOs From AC - and '."'U[-land.
(DIGZBY . . . Why shoold South Dakota he easier
to work than North [Dakota? (SVEwo) . | .
Goodl radio location here an Tiksi bay, sea of
Laptev. {UABKQLN |, . . Local taxi drivers zonm
S0 mph throngh downtown Senul, (K3ILCHL9Y
Thanks to Ws 2L kL 3KV and BI2Q for DX
assistance, (2P 0 QST improved greatly in
1478, \%WIA[ KR6 [} . Firates occasionally
adopt “QS1 via REGE™ as some sart of respectabil-
ity cloak, (G2M1)y . . . With most T'urkey stations
ot the air some W;‘K.b think I'm a hnax. (LASZH)
.- Great to hear the ham-band world pouring
into  Taegu. (HLYWLWASOVT)Y . . . My reyis-
tered airmail with TRCs sametinies goes out three
or four times to FKH, 9X5, ete., with no Q8L
results, (HPTACY . . . Here™s my fmn‘th member-
ship renewal. {KP2DDOY . . . Stifl vhacking for
L60-meter authorization, (HLOVKY . . . Onr
JDXA anticipates further [ Xpeditions, (JA1TKS(H)
+ o Pun oworking mobile-KM& on 15 and 20
fram my threeswheeled bicvole — or shauld that be
tricvclet ¢ KMalyXy . . . {ieptlemen, this month’s
QST 15 lute, (NNCRWY L. L It's 4 shume to po
home to WBSEEN and teave all these heautitul
rhambics  behind, (KXalY) . . . Seventy-three
from Scotlands newest ham, and ARRIL “lifer.”
(GMSAXO-WA4UAZ)Y . . . The Island of Yeun,
my recent portable QTH, is part of the French
department of Vendee, (FSXA) . . . Help stamp
out lids! ¢(8P6DRY . . . Qur third aenuak trans-
vguatorial 160-meter tests will be run dailv next
month. (PY1DVEGY oL 11 be Inoking for more
“Hows™ items on ham radio’s wonderful Elmers.
(9GITWW)Y . . . Returned to the Marshalls in late
Mdrgh after A waeation at W3IKVQ. (KX6KB)
expert further action as VP2VAN aml
PJBHX when time and funds permit, It should he
noterl that Sint Fustativs is not in the lower
Antilles (Aruba, Bonaire and Curicaa).
(K2BEY . . . Active in 16fk-meter contests here.,
(WABZOB/KLT) . . . JARLs ADXA diploma
certifies contiemed contacts with thicty ditterent
caundries i Asia. (JHIDNC) The NX pung
needs enlightment on structure and function of the
Army Post (ffice and Fleet Post Otfice systems,
They waste a lot of [RUs when sase. would
suffice, {(DATSU-WABTNWY © . . Amd now for
some shorter <kip tfram

EREABOUTS — Wha'll he the first SB-DXCC
winner using real QRP? (WATQUN) . . . the
usual JPKERs crawled out of their boles on April
Ist. {(WB2IBJ} . . . The silence from the QS

marnager of my only V0O9 s deafening.
{K3RDT) .. . still wondering  about  the 8-
meter RGE P oworked dast tall, iWIFLNY .

Watched for you from VP2LAT in the ARRL Test,

FORGO (WEHJP recently vacationed on Moarea istand in French Polynesia, scoring some 400 QSOs
with 46 countries on 7 through 28 MHz frem this quaint QTH of the Month, For his radiator Greg
needed only a stretch of chicken-were draped over that inverted-V thatch roof.




. “Would appreciate a clear frequency for this
phone patch” shonld he among famous last words.
(WaMYK, 1TO0XA) . . . Let’s hope those big
pile-ups don’t lessen AS(TY's DX eathusiasm at
Thimpu. {KeKDI, NIDXA) . . . My guad offers
Naorth  Dakota. (WA@GQIY . . . interested in
reading further discussions of the X OS1. prob-
lem. (W3LB) , . . Navassa had a manned light-
house titl 1927 whan agtomation, took over.
(K4CSYY . - . Hungrily anticipate some [long
overdue X OSLs. (WASHEU) . . . As an avid
“How’s’* reader [ pguess it’s about my turn o
provide some input for the gang. (WATOUB)
... YA2UN commemorated the 100th anniver-
sary of the founding of McGill U, (5. Dildine)
. .. Tell the mab to keep thut DX data comin” in!
(KakLY) . . . | »uppose running lists of non-
OSLers would take up too much space. (WAGUPM

. . . Fuzzy ssh relay contacts made e a cw man
temporarily, (WRKZ0O) . . .

Hope we cam per-
suade the Toeal gang to keep that 1825-1830-kHz
European DX window wopen on 160,
(WSNUTY . . . As WA4ISX we butted heads with

Ws 2J8X and 8ISX in 2 recent DX test. (WASZZU)
.+ . A fine Flmer can help a youngster appre-
ciate his ham career and lite in general (K6 UGS)
.. . Tao many of my §.a.8.¢.5 don’t come back at
all, empty even. (WOLEX)Y . . . Mighty mean of
those suaspots to pick on poar ten, (VEICUD
. . . Here’s a 2Q5AF contest log better 1ate than
never. (WBSDQI) . . . School, work and ham-
ming must run §-2-3 here. (WA2MDX) . . .
forty-four vears « ham and 1'm stifl after those DX
OSLs. (WOEWF) . . . Cards that cross in the
mails are a problem: *“Did he or didn’t he receive
my. . . ‘The appearance of fhis DX report is
expiained hy late-burning midnight oil. (WB2AEH)
.. After DXCC I'm out for those next stickers.
{(WB2YKA) . . . Just how far do some guys go to
get those QSLsT (W7 HTZ Ll
1

Where:

TTEREABOUTS - Had such fantastic resulis

after publication of the list of overdne QBl.ers
I Jast sent “How’' that U'm back again. Paste-
boards from DUSV VL, HATKRP, HKs 3CNT, 6JH,
KZ5AA, LUSMAO, OHeMK, OX3IND, PI2CU,
SPREDY, VETMG, YPRLE, YOSMH, YVSDLH,
angd 7K1AA would help clinch my one-band
Jeas-than-100-watts DXCC. (K6UGS) . . . Mare
help needed: TRQUS and TZIAB by W2ICO:
CE3AR, ET31H, PGTXL, HIZXGM, VRIS by
K2AJLI; CRAAE, HCBFN, KS6CY, OYTID, ULTIA,
VRIZET, ZDTBRB, 3s (EG and 9AN by K2RON;
VP1s BA and LD by KeSE; KWek]l "9, FIZAT
69, 6YSET '69 and YO2BM 70 by WARERIQ;
CPaEL, ST3ITU and 5Z4MD by WAINGB, Any
‘alp? . . . This month’s “QSLers of the Month,”
nominated in  **How’s" correspondence from

welQK, Ks INOK 2Q47T o8E 8PYD, WAINMG,
WRs 48%X 5HIU oWHM, VEYs BAF B2Y and E.
Hammill for delightfully fast QS comebacks,
!E?flg?:eBCEBFL CR4BC, CT2BC, DJ9QY, EABGK,

FL8EMM, HCIs KP R¥, HPIRN,

K4BZH/VPT, KA2AL, KG6JBJ, Kies BZ CF, Kis
a7 oDY, KV4AM, KZ5JF, COH@NL, PIBAA,
SKTAX, TG4SR, VPs 2GRN ML 70Q 9GK,
VOQoOwl, WA:BVU(‘4X. XEs JFFC 2MX, ZEUJU,
ZPSTT, €8s ICUE SDL 6oKT, 4W1AF, TPSAZ,
TQICY, BRIG, 2GIWW and 90QS5DX, together
with QSL tenders Ws (M 20HK IJHNEK 4NIF
VRO, Ks 3RLY 6GAK, WAs 3HUP 6 AHF 8TDY,
YiEs 2JH 3GC0O 40X and DI9ZE, Any quickies left
out? . . . We're gvailable to serve as Q3L aides to
overseas DX ops in need. (WAZEPI, WRSFILD

.. . A recent ARRL QSL Bureau shipment to
K6GAK contained curds from several W/K/VEs
requesting EABGHK QSLs. it doesn’t work that
way, of course. Dick speedily delivers QSLs tor
Antonio on the customary s.as.e. (self-addressed
stamped envelope) or sae.-with-1RCs basis. Our
(QSI. Burean boys work hard enough to handle
incoming non-W/K/VE mail. (WB6WHM) . . . As
an SWE my replies are much better from QSL
managers in western Europe than from Htateside,
We still have some inighty goud ones, though. SA
50U OD TF SV and ¥FY seem toughest to confirm in
that arder. (F. Hammill} . ... TG4SR says the
chap bootlegging his call produces many unanswer-
able QSLs. (W1BBI) . . . VE3AAQ, as not unex-
pected, Ras no Revillagigedos QSL coanections.

{W2AXZ) . . . 1 hold all fogs for ZF1AA opera-
tion by the late K2FD dating from (969,
(K2MUR) ... . KBREG’ XP1AB QSL responsihi-

lity concerns only QS0s of February through
December, 1967. (WCDXB)} . . . HR2WTA now
offers to relay SLs to wny Honduras station.
(NTDXA)

FRICA — The Tanzaniz bureaw is closing down.
5H3 (SLs should be routed as indicated:
I5/8Z471, IL/WONNC, JR/W2SNM, KF/9J2CS,
Ki/LAGGEF, LV/VE3RIZ, LZ/G3LOQP,
MAJVE2ZDCY, MB/WA2UYX, ML/VE3ODX,
MM/SMSERI, MT/LAGPF and MV/VETSE, Cards
for SHILV g0 via VE3BIZ, and for 5H3KG via
taly’s ARI burean. (SH3LV, VERON) . . . I've
answered all QSLs received as of March 1, 147),
but if the next shipment from your local bureau
does not inciude my awaited JSL you may reapply
via WS5EGH. Because of probable delays if other
routes are used, I csution that (QSLing be done
only through WSEGH, W/Ks including self-
addressed stamped envelopes, nthers supplying
international Reply Coupons with s.a.e. Ry the
way, I'm still appalled by the number of QSLs |
receive hearing incorrect GMT and GMD. With
ham-packed rcuntest Jogs, checking such infor-
mation hecomes un awful chore. There not only
are improper time and date conversions; even the
wrong vear shows up! My OSL policy is LU
percent but cards specifying J50s not found in the
tog or carrying insufficient details are returned via
bureaus. (9G1WW) . . . Note that CR7GJ,
EL2CB and Z83CJ, «ll very active in recent contest
sessions, should be Q8Ld via my address,
(W3HNK) . . . I hold logs for VQ9WE, now back
from the Chagos, and have replied to all mail that
has come my way. ['ve also assumed QSL chores
for ET3USA. (W4NIF)Y . . . I’m no fonger man-
aging the QSLs of 9QSs DG and PI. (WeKTE)

SIA — JABCUV/L, P. 0. Box 22, Mitaka, Tokyo,
Japan, is QSL munager for V9s SM TF,
3p6al and 7X2SX, (NTDXA) . . . [ am no
longer managing the QSLs of HL9KH, W6BCT/4X,
XW8s AX and AZ, (WEKTE) . .. The new
HS1AA, an official of the Thai government who
Joes nat use ¢w, reports receiving QSLs for oid
HS1AA code «contacts he cannot confirm.
(WCDXB) . . . 9V1QJ does not accept OSLs
bearing commercial advertising., (ther cards re-
ceived are answered 100 percent, (LIDXA)

HC8GS is operated by Professor Lucio Saltos on
Santa Cruz in the Galapoges, a rare entry in any
log. QSLs are managed by WS5GTW, donor of this
photo,

QST for
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Y02 KBH and KBO, representative Roumanian club stations st Oravita and Timisoara, are widely

worked by the code crowd. ¥YO2BY mans YQZKBH at [eft, while YO2ZAP] demonstrates YO2KBOs
layout to a very interested local SWI. who happens to be the father of YL WA2BAV and father-in-faw

of WB2AQC who contributes these pictures.

UROPE - Those Russian “$0" calls are com-

memorative specials. QSOs with fifteen such
stations plus 25 regulars may qualify vou for a
multiQSL  certification from Box 88, (K20QHT,
DXNS) ... . W2GHK has JWI1EE logs for OSOs
through November 26, 1971. (NTDXA) .. . In
addition to my direct address, DX contacts may
QSL via RSGB. (GMSAXO-WA4UAZ) . . . D've
QSLd all my 3AQGC contacts via bureaus but will
respond to further inquiry. (FOOW) . . . QSLs
received here via REF are answered 100 percent.
(ES5XA)

OUTH AMERICA - Those still in need of

deserved HCOBAA confirmations should apply
to HCIRF, P, Q. Box [5, NASA, c/o U. §.
Embassy, Quito, Hcwador, Regarding my own
HC8GS Q8L management, applicants shauld avoid
using  an  obsolete QTH in old Calthooks.
(WSGTW) . . . QSLs for 160-meter QSOs with
PYs IMGF INFC 2BJH and 2BKQ can be obtained
through me, (PY1DVG) . . . 5)J4LR and 5K4LR
are Culombian specials for April, details avaitable
from LCRA, Medellin Section, Apto. 51900, Med-
ellin. (WCDXB)

CEANIA - US. and Canadian contacts may
Q8L ZL4PM via my address on the usual
sas.e, or sa.e-plus-lRCs  hasis, (WBQZA)
» . Anvone with KG6 QSL. problems be advised

that KG6IBI's card arrived at my OTH one day
after February S0, (W6IQK) . . . No longer
QSL manager for 9MSKZ. (W6KTE) . . . YISBW

still ignores my pleas for logs. (W4NJF) . . . Now
on to specific postal suggestions found in the
mailsack, but be mindfull that each offering is
necessariy neither “official,” accurate, nor coms-
plete. Won't hurt much to try, though, so vou're
welcome to these:

CP1EU, M. Long, USAID Bolivia, APO, New York.
NY 09867

CR3RY, SPM, Hox {778, Lisbon, Portugal

DA1SU, R. Sullivan, Hox 456, FP(Q), New York,
NY 09514 (or to WARTNW)

DA2MP, Hq. Det., Sig. Bn. 68, APO, New Yark,
NY 09061

FQAEE/FC, BM/W4AWFL, London, W.C.1, England

FLBNB, Box !1, Djibouti, T.F.A.L

GMSAXO, 5. Hawley (WA4UAZ), Box 265,
USNavB8ecGruAct, FPO, New York, NY 00518

HB9-@ XJA, BM/WAWFL, London, W.C.1, England

HB2-¢XJG (to DL4VA via DARC or WA4WME)

HCTNBA, Box 1007, Quito, Ecuador

HIBJAN, P, O. Box 138, Santo Domingo, I.R.

May 1972

HRIFJH, P. Holsen, Apto, Postal C-33, Tegucigal-
pa. Honduras

HZ1SH, Box 2108, Jeddah, Saudi Arahia

IBOCRW-ILTCRW-IMOCRW (via DK5JA)

ITIs AM, MM, P. O. Box 639, Ulan Bator, M.P.R.

JYBAS, P. O, Box 4353, Amman, Jordan

JY6BM, Box 644, Amman, Jordan

JIY&MIH, P. (0. Box 2353, Amman, Jordan

KC8LG, P O, Box 156, Yap, W. Carolines, 9n943

KEXo6CG, USCG Loran Stn., APO, San Francisco,
CA 96333

KX6EB, E. Blaszeryk (W3KVQ), P. O. Box 977,
APO, San Francisco, CA 96555

KX6g HY 11 MH (via KX6BQ)

PASRA, BM{W4WFL, London, W.C.1, England

PZ1DR, P, O. Box 369, Paramariho, Surinam

TI1BB, P. Q. Bax 4, Yokadouma, Cameroon

TYGATE, B. P. t07, Natitingou, Dahomey (or via
SUTAL)Y

VP2BVI, Box 440, Tortola, B.V.1.

VPZGRN, R, Nellson, ¥. 0. Box 628, Del Rey
Beach, FL 33444

VPSRF, R. Francis, Box 78, Grand Turk, W.1L {or
to GIRWU via RSGE)

VPBMM, P, O, Box 179, Port Stanlev, Falklands

WAPZOB/KLT (to WABZOE)

WAEFSCHCHRTI (via VEGAKV)

KELITM, P. O. Box 499, Aguas Calientes, Mexico

XT2AF, N. Belanger, P. O. Box 127, Bohn
Dioulagsa, Voltaic Republic (or via VE2DLQ)}

YI8RD, Box 26, Port Vila, New Hebrides (or via
Pin)

YKI0K, J. Bubenicek, P. O. Box 315, Damascus,
Syria

YNIAZ P. O, Box 5013, Managua, Nicaragua

¥YN1RSJ. Apto 2419, Managua, Nicaragua

YN45H, P. O. Box 8, Bluefield, Nicaragua

YU2LW, A. Fabljani, 9 Siget, Zugreb, Yugoslavia

YVSBIG/4, R. Eiris, Apto. 557, Valencia, Vene-
zuela

ZP5A0), ofo U. 8. Embassy, APQ, New York, NY
09881

SAQFN (to DL4VA via DARC vr WASWME)

SH3KA, Box 939, Arusha, Tanzania

6YSHR, 36 Roadway, Apt. §, Kingston, Tamaica

TQTAF (to DJ4LT via DARC)

IK2CA, Box 69, Kuwait, Arabian Guif

90Q5HE, Box 10, Bandundu, Zaire

BQSML, Box 8149, Kinshasa, Zaire

FQ5SRA, R, Addison, EBZOQ, P. O, Box 472%,
Kinshasa, Zaire
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ASTEY {to ACSTYY
BY2AA (via JHIHWN)
L3100 {to ONSTO)
CT2RI (via REP)
DUTGIM (to KRGIM)
ET30TU ¢via FERRUD
BE3USA {via WANIE)
FERZ A (via FeBTA)
FOBVOQ (to DIREF)
EKRCD (via VEBTP)
#x-tLEMB (to FeBEA)
FPROW (via VESNW)
HBOAOUN (to 12YE)
FICBAA (see text)
HUEGS (via WSGTW)
INTACF (to JALOAL)
JH3ITUmm (via JARL)
Y EEK {via G3ILOY)
KILGS/CT3 (to K2LGS)
HIWEIfaY ivia WIHK)
KC6KRS (via WoMMGY
KERBBY (via WASUHR)

ey-RXolY (to WBSEEN})
KZ5TH (via WABTDY)
LASYB/4W (via NRRL)
OX3DX (1o OZIFD)
OX4AG (to XPLAB)
PYADX (to 2B}
SK1AQ ¢via SMICNE)
9 /mm (via TIZUAP)
TYTABM (to . 7IK)
VPISAH (via WBBHZG)
VPIVAN (to K2FD)
VR4BS (via ZL4NH)
ZDaiB (via £S2RM)
ZF1AA (see text)
ZHINW (via WIGHK)
FLAPM (see text)
IABGC (o FeOWY
ID2FM (via W2EXAL
1200 {via WB2ZHM)
DOSITU (via EP2WEY
BQSRN {via WASCER)
WX SMEK (to bLabe)

For the preceding rundown a bow to hene-

I

tactors Ws FCW 2HAE 2100 IFTG SCNU SGLIW
HAM LGSV RKOL 4y, Ks iNOK 20HT 1RON
18D SMAT a%E oVA BPYD, WA2s KWEB NGH,
Why 45XX oWHM 9DRE, KX61Y, VETs BAE
BZY, N. Grasso, Columbus Amateur Radio Assu-
viation CA RAscope (WEZICO), DX News-Sheet (0.
Watts, 62 Bellmore Rd., Norwich N.72T, England),
Fur East  Asxiliary  Radio League (M) News
KAZLLY, Klarida DX Club DX Report (K4KQ),
(nternatranal Short Wave League Monifor (b,
Chilvers, § Grove Rd., Lyvdoey, Glos., GL15 51,
$mgland), Japan DX Radio Cluh Bulietin (JAIUD,
bong  Island DX Assocation DY Bulletin
(K2EKGB), Newark News Radio Club Bulletin ().
Heien, 3822 Marshall Ct., Hellwood, lllinois,
w104}, Nigena Amateur Radio Society Vews
[ANTABG), North lexas DX Association Hulletin
{W5x2), Northern Culifornia DX Ulub HXer (Box
a0, Menlo Park, California, 24025), Southern
California DX Club Bulletin (Wokll), URAS On
the 4ir {ONs 4AH SVA)Y, VERON's DXpress (PAGs
FX INA LOU VDYV WWP XPS) and West Coast DX
Bulletin (WABALTD), the latter recently radiating
its"wuth weekly fssue. Jets keep that grupevine
rellin™

Whenoe:

sSundry tidbits as remaining space aflows . . .
‘The lads commend 28 MHz tar another sensational
spring 1) X pertormance. Don’t serap your tribander
tao soon! At the other end of our 13X spectrum
160 1% by no meuns asleep. WIBB says DLOKK
knncked off every rontinent in u three-day Febhru-
ary period with bis new lop-loaded 30-fout vertical
and plenty of radials. . . . (In the DXpeditionary

want KU4DX, an Atlanta combine with WAGKF
coInmmending
enterprise s

trusiee,
ahout

intends Navassa firewarks
tMay 12th. This energetic

VOON, convinced that he runs the lowest power
among a dozen active Seychelles amateurs, wiorks
out fing an cw with his homespun midget 6AU6-
6973 sender. Herman pumps through regularly
near 14,010 or 14,0680 kHz. "My vertical hits the
U.5. on short or long paths hut the all-ocean south
polar route sesms best” By vocation VOGN is a
satellite-tracking specialist. You may have worked
him previously as WoFHM/DU1,

planned ta concentrate ono {ssb) 3905, F2ES,
14,280, 21,355, 24,605 (cw) 3530, TiH30, id,030,
21,030, and 28,505 kHz. Onesixty will he availo-
Ble, too. . . . SVOWXX & Cu may still be at it
from Crete as you read this, likewise 8V W1l and
Wil fram Rhodes... . . The same goes for
WB2AOC and XYL WA2BAV who shouid he
hopping aronnd rarish African aveas until Lite this
month, “So far we have wisas for Senegal, the
Gamhbia, Liberia, tvary Cnast, Togo, Dahomey,
Niger and Uamernon but we are not sure where we
wiall he permitted to operate.’” writes Lidnrge.
. WABRS( performed well from Central and
South America on the first leg of a projected DX
ailyssey that could take her as Far as the Himoa-
favas. . . . B13ZU, T und assovintes may re-
rew Kamaran efforts this month or next. . . .
VR 3-Fanning flames are being fanned, aceording to
the vine, results possible shortly. . . . VK3IW
Mellish Reef prospectus mentioned changex of May
ar Jung fraition. I'he Zaire Republic, alre:ndy
quite radio-active, could be an uperating target nf
FIRAY & U, this month, . . . VEBNY, a NX-
perienced rover, contemplates resumed Pacitie
propagation studies. . . . DX peditionary rumars
festuring the Speatlys, Minerva, Sonvet, Clipperton
vou name 1t — are yours for the tuning right
now. With Inng skip getting wobblier for actusf DX
Jnings this loaks like u lively season for Jocal DX
gossip! . . . We dedicate this month’s DX pages
to vour contributing editor's mother so recently
deceased. Mrs. Newkirk cheerfully assisted a teen-
ager’s frantic and Jdumsy heginnings in amateur
radio, recognizing on first sight a worthy svocation
for 8 wornsome son. And while we're af f we”
sufute patient moms, dads and spouses ot rulio
hugs world wide, indispensable waxiliary Elmers
PUSTY ONEL [ E ]

ayads LP MM and MH, left to right, hobnob
happity w the front Porch hamshack of QY4aMM at
St. James. Trintdad. 9Y4MH also signs VE3MH
back home. [Photo via FEIDPO)
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CONDUCTED BY BILL SMITH,* KgCER

Practical 432-MHz EME

OMMUNICATION by reflection from  the

moan demands the best in every category of
amateur station design. But “hest™ is not an
ahsolute, and gradual improvernent in transmitter
efficiency, weak-signal detection, and high-gain
gatenna design have moved us wver closer 1o
effective EME communication.

These advances have affected the choice of
frequencies for EMFE. The fiest twooway communi-
cation viz the moon, by WIBU and WEHB, oo
1296 MHz, was fragmentary at best, and it was
aceomplished with equipment not widely available
to amateurs. The big surge and widest range of
EME success have been on 144 Mz, where the
best combination of transmitter power and receiver
sensitivity has been available. “Going for broke™ in
the antenna department has put ambitious 2-meter
men all over ihe world inte the FME business.

Recent uhf developments now open up similar
prospects for 432 and 1296 MHz, especially 432.
We ran generate 600 warts or more of transmitter
output at 432 MHz with welahive ease. (See
K2RIW's kilowatt amplifier in this and the pre-
vigus issue)) Low-noise uhf transistors vield nose
ftgures under 2 dB, practically eliminating the
paramp, with all its technical problems, as a factor
at this frequency.

This leaves the antenna problem as the prime
area for productive 432-MHz EME work. For some
yvears naw it has been fairly clear that more-or-less
conventional Yagl arrays have considerable KME
potential, if mechanical and feed problems can be
solved, The 32-bay 352-element phased-Yag array
bailt by WAGHXW and WBeMQUG, pictured in this
space last month, has a feed system that seems fo
handle this job, The EME success of WAGHXW,
reported herewith, demonstrates that a homebult
array having real EME potential can be assembled
with materials and methods usable by almost
anyone having the space and patience, Total cost
of all parts, electrical and structural, was about
$55.

The basic 1l-glement wood-boom Yagis and
four-bay configurations thereof ure right out of
OSTY und The Radio Amateur’s Vhf Manmal 2
including the open-wire phasing system. Similar
phasing lines arc used to join pairs of four-hay
assemblies, as seen in Fig, 2.

A four-way power splitter and four i6-foot
coaxial lines connect the main transmission line to
the four 8R-element sections. Bach such bay is
matched individually for 50-ohm feed with a balun
and funing stub, the latter adjusted for zero
reflected power in its 30ahm line. Detalls of the

1 Tilton, “Yag Arrays for 432 MHz," Aprl,

“ Send reports and correspondence to Bl ..
Sm:th K(ﬂ(‘ . ARRL, 225 Main Si,, Newington, * o
CT 061 L1968 and 1972 editions, Chapter 9,
i T jil 1L "‘T
_a—L ] ~ l ] i\ L l o —— _d_fL
154
R& ~ {17}
) §TATICN
Fig. 1 -~ The WASHXW-WBEMOQG 352-ctement 432-MHz EME array is made up of 32 11-element

W1HDQ-style Yagis, using the original information for eight sets of four bays each, Each 88-element set s
fed through a 16-foot length of foarn RG-8/U, L1-L4, a 10-1/4-inch baiun of the same material, B1-B4,
and a tuning stub, $1-54. The stub is two S-inch pieces of No. 10 wire, spaced 1/2 inch, with an adjustable
short. These come out positioned about 3 inches from the feedpoints. The 4-way power splitter is shawn

in Fia. 2,

May 1972

111



- ~UG=88sU, 5 AR

l- ALCERS HOLE
j—

unu.uaa-\.,_j"g“%

]

ot

SoLDER

Fig, 2 — The 4-way power divider used in the teed
system of the 432-MHz EME arcay at WASHXW,
The components of the 50-ohm line section are
15/32-inch 1D {1/2-inch OD) and 7/32-inch OD
brass tubes, 14-1/4 and 13-11/16 inches long,
respectively, bought in a hobby shop. Five N-type
{UG-58/U} coaxial tittings are used. These are
shown without their flanges, to simplify the
drawing,

power splitter are given in Fig 3. It can be made
from dvailable companents.

Results with this array at WAGHXW were
immediate and very gratitying, With 625 watis
output, 30 feet of RG-17/U, a receiver naise figure
of 2.5 dB, and « receiver passband of 2400 Hz,
echoes were received at 3 to 4 JdB above the noise
level, with little variation, for two hours at & time.
The WA6HXW EME record since then demon-
strates that this was no fluke, and that the
352-element zeray must be performing very slose
to 1ts theoretical limit, 27.5 d8 gain, exclusive of
fine loss.

220-MHz Yagis by WB6NMT

“Probably by no other effort can the average
ham so bnprove his results, at so hittle cost, as hy
putting up & better antenna,” This statement, in
the apening parapraph of the sntenna section of
The Radio Amatewrs VA Manual is assuming
ever-greater importance tn 220-MHz circles, as
interest and activity grow on this band. The
Handbook and Vhf Mard! have good designs, for
7- and 1l-clement Yagis, but there is always need
for more, as variations from published niedels may
be necessary to take care of materials und handware
that may be available in some areas und not in
others,

Louis Anciaux, WB6NMT, has spent consider-
able time on 220-MHz Yagis, with results on that
band that speak for themselves. These include
participation in the first EME work on 220, and
considerable success in meteor and long-haul tropo
communication. Louis has settled on two basic
Jesigns for 6- and 10-element Yagls thut can be
built easily at minimum cost.

Flement lengths and spacings are conventional,
but provision is made for use of various clement
diameters,boom materials, and mounting methads.
Louis recommends increasing the clement lengths
given fa Fig. 3 by two-thirds the boom diameter,
when a metal boom is uwved with the elements
runping through it. For various conducter dia-
meters, the lengths given should be moedified by
the following factors, which apply to all parasitic
elemments. The 3/8-inch copper tubiug driven ele-
ment used by WB6O6NMT iz recommended as a
standard; copper for easy soldering, 3/B-inch dia-
meter for strength. 1/2 inch — 0986, 3/8 inch -
(.993, 14 iach — [, 3/16 inch — LOL1, [/8 inch —
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1.023. Lengths in Fig.3 are for the low end. Lor
222 MUz, subtract 1 percent.

Booms used by WBONMT are | X 24nch red-
wouod, thouph other materials may be suggested by
vour lumber dealer. Use nonmetallic paint, or
plastic varnish. The clements run through the
narrow dimension of the boom.

The delta dimensions shown at the right of Fig.
3 result in s 200-chm balanced feedpoint, for
direct fecd of a single bay with a 50-ohm couxial
balun, Two-bay wr 4-hay stacking involves similar
deltas at each driven element, with phasing lines of
open wite, preferably No. 14 or Jarper. Recom-
mended stacking dimensions are: 6-¢lement bays —
54 inches vertical, 67-1/2 inches horizontal; 10-
element bays - %1 inches both wuys. Phasing lines
should be multiples of a wivelength {53-1/2 inches
for open wire) and the {eedpoint shonld he the
venter of the system. Use the arrangements for
two-bay and four-bay svstems shown in the VRf
Manual for 144 and 432 MHz, The 220-MIiz stub
length should te 30 inches at first. In practice the
pusition of the sliding short works out to be about
26 inches trom the phasing line, and the point of
connection for a 4:1 balun is uhout 4 inches up
irom the shorf.

(VS and Operating News

50-MHz B Xers were surprised in early March by
Flayer DX to South America, the tirst fTom the
United States in nearly two vears. [he March §
solar event, which triggered the 2, 7€, back-
scatter, und whatever, came within 24 hours of a
similar event two years ago, as reported in the May,
1970, edition of this column. Don Hilliard, Wo-
EYH, and the Space Environment Services Center
4t Houider, Colorado, say the safar activity began
in mid-Fehruary, as noted by the 2700-MHz flux
index used to measure solar radio naise. The mean
value is 120 to 130 flux units. There were
atmerous flares, but the largest Clasy X event, at
08107 (GMTY, March 5, produced a 2700-MHz
flux index of 2200 units, the highest recorded in
some two years. A second Class X event occured at
1113%Z, March &, peaking 365 flux uruts at 2700
MHz. The March § tlare was responsible for un
aurora heginning around 21007 March 6, and
lasting until approximately 12002, March 7,

Mixed with the F-layer activity was ynusual
strong sporadic E, which confused observers as to
exactly which propagation wmedium, or ¢om-
bination of mediums, was active at a given time,
brom the 13X reports on hand, this is what appears
to have happeped.

0 ELLMENTR, [3-FOAT BOOM

"
| t m ar vt wa oA
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o e,
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ZFravew’
Fig. 3 -~ Principal dimensions, in inches, of the
220-MHz Yagis by WBBNMT. Details are given for
10-element and G-element bays. Element spacing is
slightly wider in the sinaller array.
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VETBRBG, Vancouver, British Columbia, used this
20-foot hamemade dish for his 432-MHz mooan-
bounce contact with WAGHXW. A 1.5 dB receiving
preamp is mounted at the feedpoint, The dish is
made of laminated spruce struts and galvanrzed
chickenwire.

By 1900Z, March §, the F-laver muf at WAS-
Y X/5, San Antonio, was 45 MH7 und at 2042 Pat
heard an unstable carvier on 50,1 soon identified as
HK30K, Bogota, Columbia. Some 30 minutes after
WASIY X worked the Uolumbian, Pat hexard Rusty,
KEIPY, Mexico City, in contact with HK30K.
WASLY X is puzzled about the propagation mode —
straight F2 over u 2200.mile path or E, or a
combination of 7' and backscatter? Had Pat heard
Argentina or Uruguay he would have been more
assured the mode was F2, The signal strength and
fuding rate of the HECs signal was not indicative of
either 2 or E, having g slight suggestion of F2
with very slow deep fades — but multihop £ can do
the same, Al about the time, WASLY X was hearing
35 and 43-MHz £ to the west, while channe! 2 TV
indicated F fram Mexico. Pat heard no U8, stutions
on Flaver backscatter.

At 0120 GMT, March 6, Pat noted £ to Florida
and later to @s. WBAWXZ, Flarida, told Pat he had
worked KP4s and an Argentina station, as well as
hearing Columbia and Ecuadar stations the after-
noon of March 5,

In  Howston, WASHNK reported heating
HK 3K at 2125872, March 53 working a Mexican
stution. At 2202 Joe had a partial contact with
XEIPY. apparently un backscatter from over the
Caribbean. Joe heard WB4AWXZ on backscatter,
and then at 2222 hriefly heard a weak LU
(Argentina) station. Like Put, WASHNEK reported
strong £ over ddistances under 500 miles the
evening of March S, Joe says XEIPY told him of
working much Fflayer to South America since
mid-February, hut hearing nothing from the
Pacific. XE1PY also mentioned a few TE npenings,

March & produced £ at WASIYX/5 as high as
channel 3 TV, from either Mexico or Guatemala in
the early evening, Later that evening {0211 GMT,
March 7}, WASHNK worked LUSAHW on TF,
while earlier in the day he had worked LUSDIN at
20077 and EURAUH at 232857 an #2. A number
of 5 were heard on hackscatter with strong signals,
WsSXI>, Houston, worked LUBAHW at 02117,
March 7.

The davlight hours of March 7 showed evidence
ot g variety of propagation modes at WASIYX/S,
Backscatter began around 1500Z, the earliest Pat
can recall having ever heard it, Mixed with the
apparent Fulayer backscatter was E to Florida and
Mexico — "everything at once™ Pat noted in his log
at 19057, Sporadic £ from Mexico at 8.5 MHz
was heard in San Antonio as fate as 0150, March 8,
Pat noted E backsvatter gaclier in the evening. At
Houston, east of San Antonio, WASHNEK was
waorking Texus and Oklahoma stations on some
form of backscatter, and LUSAHW apparently via
F20OAt 01237 (730 PM, focal) Joe comments,
“very late tor F'2.7

WASIY X has some interesting comments ahout
the fm breadeast band E to Mexico. Pat notes the
distance fram San Antonio to Mexico City is under
700 miles, 1T the Secant £ theory is true, then the
1400-mile muf was 123 MHz.” Snch intense &
conld aceount for the strange buckscatter.

in the Los Angeles area, WAGBIRA heard
K7PXI, Phoetlix, on backscatter at OF107Z, a WA3
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and LU3EX on TH

calling ('Q DX
working a WS at 0123, A ('Q by WABJRA at 0134

at 0120,

was  answered hy CP3IN, Bolivia! CP3IN also
worked W3as and Arizona. This is the Frst report
received on this station. WAaHXM heard WA
FPQ, Arizon a, on backscatter, working LUs at
Qa2s,

During the March R davlight hours there was
scattered £ over much of the eastern U.S. The 2
muf toward South America peaked around 45 MHx=
at 20302, in San Antonio. In the evenine, 02007
March 9, WASHNEK and K5ZMS worked multihop
I to WI and 2, over a not-too-comman path,

WASIY X says the £ activity continued from
March 9 to af beast the 12th, but the Flaver muf
peaked no higher than 44 MHz. Many thanks, Pat,
for an excellent report,

At Muskogee, Oklahoma, WSWAX reported
working WASUUD, La., and K35LZ1, Texas, on
F-layer buckscatter around 18007, Muarch 7, and
on March 8, Florida, Alabama, Luotdsiana, Arkan-
sas, [exas, Arizona, and California, after 00457,
apparently via the same mode, on a bearn heading
of 150 to 160 degrees.

At this paint, your writer interjects a comment,
What makes writing this column muost interesting is
the variety aof propagation modes reported. The
events of March 53-8 were the most confusing I've
aneountered in more than five vears. [ hape i was
given due justice. More investigation is certainly
needed before we can determine exactly what took
place, if we ever don. One never knows what 50
MHz will produce!

Bix meters publed another trick March 19, a
2100Z Flayer opening to South America, when
WASHNK und W5SXD, both Houston, worked
LUBEX und LUBAHW, while hearing strong back-
scatter on stateside stations from Florida to Ariz-
ona, Calumn deadline prevented any further re-
ports on this day, or what may have followed an
luter dates, Next manth?

Several other £ openings, unusual for March,
were reported. WASIKU, Dallas, worked 8s on
52,525 fm the evening of the 3rd. WHebVD
worked many 5s on a 2-hour opening late March
11, WBAEVY, Mo., caught his first large £ opening
on the 8th to 25, 45, und 85, Mike worked 55 on the
Ird, WMTER, Colorado, caught the March 8 &,
warking a log page of 8, 95, and @s. And from
Kansas, WASVIE worked stations from Michigan
tn Florida during the 8th. A similar report was
received from WABNPT, Mo.

Mel Wilsan, W2BOC(, continues his Fs studies,
He needs Sporadic £ data for July {1 and 27,
1970, as well s reports this summer, 1t will be
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Repeater Update

Area Call fn thutAceess
Eastern NH WAIKGD 14619 146.79 COR
Southern ME WATKGP 148.13 146.73 COR
Cape Cod, MA WATKEQ 146.07 146.67 COR
Boston, MA WITHWK 14622 14R.82 COR
Central CT WiNHK 14547 14705 COR
Bergen Co,, NJ K2GCL 146,25 14685 PL
Long Island, NY  WA2KEC 14634 146.94 COR
146.04 146.94 COR
Northern NJ K200DP 146,22 14682 PL
44740 146,82 COR
Long Island, NY  K20QGT/2 44020 449.30 PL
New York, NY WA2YY(Q 146.25 14688 COR
444,25 44925 COR
Harrisburg, PA WA3GRH 446.00 440.00 COR
Eastern PA K3GUW 14613 146.73 COR
52.895 52.385 PL
Philadelghia, PA  WA3IGS 4489 4439 PL
Deimar, DE WA3KWE 146.22 146.82 COR
Phitadelphia, PA  WA3KWL 449.0 4460 COR
Philadelphia, PA W3MFY 146.19 146,79 P
Maryland WASIPPN 14625 146.85 COR
1491 14685 COR
Mt Pisgah, NC WA4BVW 14616 {46,768 COR
N. Wilkesbora, NC W4DCD 52780 52525 COR
146,420 52525 COR
52.525 146,050 COR
Raleigh, NC WA4EHL 52.780 52.525 COR
146420 B2525 COR
52.525 146.050 COR
Salisbury, NG WAE XU 146 28 146,88 COR
Raleigh, NC KA4ITL 146,28 146.88 COR
Boca Raton, FL WBAKVY 14622 14682 COR
Asheville, NC WA4NUO 146.34 14694 COR
Shelby, NC WANYR 14628 146,88 COR
Greensboro, NC WB4OFF 148,16 146.76 COR
Lexington, NC WA4PAR 14631 146,91 COR
Roanng Gap, NC  WB4PPS 146.22 146,94 COR
14694 14550 COR
Danwitie, NC WB4QEP 146.28 146.88 COR
Chapei Hift, NC K4RSH 146.16 148.76 COR
Durham, NC K4RUQ 14634 14694 1682 Hz
Beulaviile, NC WA4UMH 146.34 146.94 COR
interesting io see what Mel has o say about March,

1972,

in other six-meter news, WAGDS has obtained 2

license to operate ax VPSRS from Caicos Island in
the Carihbean, located off the extreme gastern tp
of Cuba. Bob says WH4BND and WIEXC have
mmdicated interest in making the trip araund fune
contest time. W4GDS, who operated furing the
June contests of 1970 and 71 as ZFIRS on
Cayman, will use a S-element Yagi and TR-6, A
50-MHz  beacon will be operated, most likely
around 50.10. He will also have 2 1R-4 for
low-hand liaison. Bob savs QOSLs will be handied
only on a stamped, self-addressed envelop basis. At
this time 1 know of no other planned D Xpeditions
this summer.

WaDOR is still in need of 35-mm culor slides
showing antennas, stations, und operators to add to
his collection. Ev uses the slides for presentations
at vhi gatherings,

WABJRA reports JATMRS, lapan, now Autive
with 800 watts and JATUDG with $0 watts uo
0.1, Both heard ZKIAA and an Australian beb-
ruary 17,

WB&HS is planning a 50-MHz moonbounce
«ffort as 9 senjor electrical engineering profect at
the Case Institute of Technology in Cleveland, The
antenna will likely he a rhombic, WRANMT has his
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6-meter thombic completed, Gain is estimated at
27 dB and Louis is vpen for FME schedules.
KBUNV, Ohia, 1s still looking for Delaware after
10 years, Schedules anyone?”

Wireless World reports 6-meter heacons opera-
tng at Johannesburg, Z86VHF on S0, 1 weekends,
aml on Cyprus, ZC4VHYF on §0.5 MH=z.

And finally, British amateurs mav be issued vhf
phone-only licenses. Some 3000 such licenses out
of 17,000 in the United Kingdom are held, in
lapan there are over 256,000 issued licenses, but
only 54 percent have culls and stations, Phone-oniy
licenses, which comprise &6 pereent of these, allow
the holder o 10-watt limit, and hf and vht
operation, other than 14 MHz.

Gaood news for 50-MHz DXers: BPPOCA (K2-
D) will be on ssh and cw, near 5.1 MHz, for
twa weeks heginning May 29, Rich will take his
2-meter gear along, too, though this latest of many
such expeditions is planned mainly for sporadic.&
and scatter work on 6, Annther trip will be made
in the fall, with the objertive of providing FPACA
contacts through Osear o,

144-MHz news 1s highlighted this month with
word from VE7BOH that hoth he and KeMY(
waorked German station PKIKD in February via
moonbounce, The cantacts were made an the 28th
and 19th respectively. Lionel, VE7BQH, says the
Cetman operator runs one kilowatt input and an
array of four 1l-element Yagis, fixed on the
harizon to take advantage of ground gain. VE7-
BOH also completed another series of FME con-
tacts with SM7BAE. KH6KEEM is reportedly ap-
proaching mooubounce capability, as is WOLER,
Minneapolis.

The solar event of wsarly March % was re.
spansthle for 2 widely worked March & aurory. This
began Jate in the afternoon. peaked in the early
evening hours, faded, and then returned several
hours later far a short period. (n the early evening,
WORLI, Minneapalis, worked W2ROA, N Y, aver
a4 1000-mile path, and heard W3GF, FPa.. and
WATIXN, Vermont; some excellent aurorai DX,
WORLI also worked numerous 8s, 98, and gs.
WOMIS, Minneapolis, got in on the session too late
fur the long-haul, but did waork 3s, 9%, und s also.
WHLER was pleased to note many new calls during
the awrora, indicating to John that much new
hiangd is being drawn onta 2 meters. W9YYF, II1.,
worked K20VFE and W2ROA, N.¥Y., W2AZL and
K2HLA,N.J,, and heard WA 1) XW,

Elsewhere, WSST is now active with a kilawatt,
in rare  Arkansas. K7ICW. Las Vegas, reports
perinds of fairly good tropo in  February, Al
worked several San Diegn and Arizona stations
whave 145 MHz. He has regular 1730 GMT Sunday
schedules on 145,005, to Southern California, and
invites others.

Acenrding to K7PFR there is muoch facsimile
activity in Washington. fohn sent a list of 3%
stations having fax on 14%.8. WTQCYV, at Bellevue,
broadeasts ARRL bufletins via Ad.

KENGF, Okemos. Michigan, savs there is a
small but active group in the Lansing area nightly
gbhove 145 MHz. Denny runs 100 watts to a §-heam
45-feet high. He says WBBIXF has 150 watts and
stacked 11-element Yagis, WBSEIY runs an SB-500
to & elements ut 56 feet. and KENNZ has shout
TOO watts to t1 elements at 50 feet. KEHWW,
Michigan, is & oew entry in the states-worked hox
with 13,

VE3FKX enters the box with 16 states worked,
all on tropo, but would like to become active on
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metenr scatter. Rolf runs 400 watts un 2 and 225
watds on 432,

We regret to reporvt that WSMIL, active for many
vears from Louisiana, became a Silent Key in
February,

220-MHz ~tates-wnrked tofals are climbing,
Entries this month wmelude WA4UCH, Va., whao takes
aver dth call area bonors with 9 worked, WBaNMT
reached an impressive 8 warked fram the West
Coast,  and  KIHSS, Oregon, onters  with 3,
WRBeNMT and KTHS) increased scores hy their
contact kBebruary 18, over a 400-mile path, after
weeks of schedules, K7HSJ runs 3% watts and an
11-glement Yagi, Don i finishing an amyplitier to
incrense tramsmitting powsr. On February 19 he
bad o 250-mile contact with K7BBO, Ticoma.
WBaNMT says his work with K7HSJ is apparently
the first between Qreeon and (California aon 220,
K7BB0O hopes {a be resdy for EME tests in early
summer, with a 160-element collinear snd kiln-
watt. WBaNMT has sent VKIATN o canverfer for
one-wav FEME tevts,

EBHWW, Sterling Heights, Michigan, savs there
are a number of 220 stations in the Detrait area.
Olem lists himself, WHUCL, WwABUVG, WABKUL,
and WABWMQO as either active or nearly ready,
Cold  weather was bolding wp several antenns
projects.

From WBBIDD's newsletter we learn WOIMF,
Minots, s rebuilding, after being disappointed in
1960 with the lack of activity, Also in Hlinois,
WASKRN, K9LVC, WoOY'T, K9TXH, und WMy
are attempting to shir activity., Near 5t Luottis,
KBABK likewise is searching for those interested in
22 At Des Moines, WBADIB und K@HTE will
likely hecame Toswa’s first 220 representatives, this
summer. Wall, Wise,, hus a new 5894 ng working
and a I50-watt amplifier on hand, to feed a
T4-clement Yuy, K4l tells WBBIDD be will soon
move to near Chicago, promising 220 activity with
an R00-watt amplifier. K4IXC says that he, WA4-
GHEK, and K4NTIY are Florida's only 220 stations.,
WEWHI is new on 2H), joining the growing number
of Ohio stations ov 1-1/4 meters, Jesse runs 10
watts to | Oefement Yagk und WERQV is gotive
with o similar transmitter and stacked 3-wlement
¥ i,

WAL, 1L, savs he will soon have, a 37
element collinear and kitowatt ready tor schedules,
KOCHER, 5.0, has 500 watts and stacked §0-
element Yagis ready for summer meteor and tropo
schedules,

432-MHz oonbounce dnterest got a boost
February 20 when WABSHXW, near Los Angeles,
worked VETBBG. Vancouver, RO, WASHXW was
using the 382-ekement wrray of lilton Yagis pic-
tured in last month’s column and a homebrew dish.
WAGHXW’s signrals received at Vancouver, over a
terresirial distance of 1128 miles, peaked 17 dH
above the noise, while Cor was 6 dB out of the
nivise . WAGHXW. The nperators had partial
contacts on two previons davs, but were not
satisfied with the signal repoet exchange. The
contact is the first between California and British
C'olumhia {or Canada) o 433,

A nnmber of ather EME schedules have been
arranged by WAGHXW, including Wek 21, WeDOJF,
WOWCD, WRWY Y, and VETBBG. Harey was sur-
prised YFebruary 22, when be received a telephone
call drom WOWCD  that George was  hearing
WABHXW tfesting for echoes, George hkewise was
running echo tests, but neither knew the other was
on the airl
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2-METER STANDING

K1ABR 35 8 1478 KSBWXZ 38 10 1450
K1HTV 35 8 1310 WBHFV 38 10 1285
WI1AZK 34 8 1412 WhBWAX 37 10 1310
KIWHT 31 8 1300 WEAJG 32 9@ 1380
K1UGQ 30 8 1370 wWs5UKQ 33 9 1290
K1IWHS 29 8 1300 K5PTK 29 9 1330
WIVTU 20 8 1296 WBLD 2 7 1325
E}E)TEK gg ; 1275 KEBXG 25 8 1317
2 1140
W1LISM 25 7 1100 WEGDO Ig 5 1326
: WBWSQ 16 4 1390
WiHDQ 24 7 1040 KEHAA 13 4 1380
KIRJH 22 7 1450 wgyve 13 4 1240
WATFFOD 21 8 1325 3
- b KBHMS 11 4 1258
WIFZA 21 7 960 WZJRG 27 & 1320
KIMT) 20 7 1225 !
WATMUG 19 & T KINI 25 5 1290
WIMX 48 6 850 K7iCW 18 4 1278
Kiix 18 & gop K7VTM 10 6 850
. aney WEKPY 41 9 1310
Nty 37 S 100 keaxu 38 8 1275
W2ORI :'.;7 8 1370 WBIiDU 36 8 1150
. o ; WaYID 36 8 1100
W2AaZL 36 8 1380
- WEBIDT 36 8 1150
W2BLY 36 8 1150 KBDEQ 25 2 1200
K2RTH 34 8 1215 ;
e WBNOH 31 8 1165
WAZEGK 32 8 1340
WBTIU 24 8B 1000
W2CUX 33 8 t334 g
K8HWW 23 8 1126
WB2ZWIK 32 8 1080 gaore 55 8 avn
WAZCJK 31 8 1160 -
W2CRS 30 8 1270 KOSGD 42 9 1300
K2CEH 27 8 1200 WASDOT 41 9 1303
W2CNS 27 8 t1is0 WOAAG 41 9 1200
KZDNR 25 7 t200 K9AA) 41 9 1200
WB2SIH 25 6 1000 KOLHF 41 9 11580
WAZEMB 23 8 1335 WOYYF 40 9 1050
K2BWR 23 7 1350 WOBRN 36 9 1280
w2DwJ) 23 6 860 WIPBP 34 8 B2
WAZUDT 22 7 1020 K@MQS 45 10 16808
WAZPMW 22 6 1000 W@BFB 45 10 1380
WB2YQU 27 6 350 WONXF 45 10 1369
WBZEXB 21 6 915 WOLER 44 9 1440
K2YCO 21 7 750 woDQY 41 9 1300
W3RUE 36 8 1250 WOLFE 40 9 1100
KACFY 35 8 1200 WAQCHK 38 9 1120
W3BHG 33 8 1260 WPEYE 35 9 1380
W3GKP 32 8 1108 WOENC 35 9 1360
W3BDP 20 8 1225 WOEMS 34 10 1320
W3LNA 26 38 - WPCER 33 % 1276
K3CFA 25 8 1200 WOLCN 233 9 1100
W3HB 23 8 1310 WPRL) 31 9 1115
W3TFA 21 8 1342 WODRL 27 9 1295
K30BU 21 7 930 vErauUC 7 2 &OD
WA3GPL 21 7 825 yE2DFO 33 8 1385
W3ZD 20 7 850 VEZBZD 23 7 1309
W3TMZ 19 7 975 VE2HW 16 6 800
K4GL 39 q 17270 VE3ASO 37 8 1290
WAHJQ 39 9 1150 VE3BON 327 8 1250
WAWNH 38 9 1350 VE3EZC 33 8 1283
WAHHK 38 4 1280 VE3AIB 22 8 1340
K4EJQ 37 8 1125 YE3DSS 27 8 1200
KAIXC 26 8 1403 VE3CWT 27 7 1072
WAVHH 36 8 tioo YEBEVW 25 8 1100
KAQIF 35 8 1pes YE3DSO 23 8 -~
W4F) 34 8 1150 VESFKX 16 6 -
WaAWS 29 8 1350 VE7BOAH 11 3 7920
WSUGD 43 10 1398 SM7BAE 1 111085
WEORH 42 t0 1507 YK3ATN 3 310417
WSRCI 42 9 1280 ZLIAZR 2 211055

The fgures after each call refer to states,
call areas, and mileage of hest DX, Revised
May, 1973,
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220- and 420-MHz STANDING
220 MHz
WAIMUG 15 & 450 K2YCO 14 6 &75
WIHDO 13 5 450 W2CNS (4 6 526
KINX 12 4 600 K2OVS 14 5 600
WIAZK 10 3 375
KIBFA 10 & 225 womne 1o 5 229
K2CBA 19 7 2650 W3UJG O 4 400
W2DWJ 15 5 740
WICRS 14 5 800 wad[ 51 7 ‘g6
K2RIH 12 5 960 gapjq 19 7 800
W2SEU 13 5 325 a5um 15 5 482
W3UIG 14 5 480
WIRUE 11 6 480 macth 154 B9
K3IUV 11 4 340 KANTD g 2 835
WAUCH 8 5 543 K4IXC 4 2 800
K4IXC & 3 1115 were1r 19 6 880
K4GL 4 2 485 WwEORH 13 4 700
WSRCI 10 5 910 WSAJG 7 3 1010
WSAJG 3 2 1050 WSUKQ & 2 590
WSLO 2 2 660 WESXD 5 2 850
WBGNMT 8§ 4 2650 WBGVE 3 1 365
WEWSQ 65 4 1142 WeDQJ 4 2 360
WTCNK 6 3 923 WABHXW 2 2 1:125
W7JRG 5 3 959 WeFZ1 2 27 310
K7ICW 4 2 260 K7ICW 4 2 225
KTHS) 3% 400 WIIRG 2 2 420
wapT 11 & 660 KBDEO 23 7 875
KOHMB 12 & 1070 WBYIO 22 7 850
WoEYE 11 5 gsg (BRCE 21 7 100
WABOLP 4 2 923 yorvo o5 oo
VEZHW 5 2 225 wgvNT i3 7 600
VE3AIB 7 4 450 kguOoA 10 8 800
WBRQI 10 6§ 425
420 MHz WABYHG B & 625
KIPXE 18 7 1210 KBBBN 7 6 425
KIHTV 17 5 610 WBFWF 7 4 450
WIAJR 15 5 680 ”
WAIMUG 15 5 740 waouty 17 5 780
KIBFA 13 5 710 woaaGg 15 5 800
m:‘s'ﬁ‘ }f 5 ggg WAONKT 13 8 850
> KSAAJ 12 5 425 |
1HD :
14 380 yopRL 23 8 1210
K2aCQ 24 8 926 o ey 33 4 700
K2CBA 20 8 2670 wo PR 13 4 709
KJUYH 20 6 840 a7t 10 5 700
W2CLL 20 6 790 wavse 8 1 gsg
K2VDK 18 6 750 worvE 7 o 702
WA2EMB 18 6 720
K2RIW 17 § 812 VE2HW & 3 750
WA2FGK 17 8 745 VEJIDKW 12 7 840
K2AR0 17 & 740 VE3AIB 9 5 600
W2BLY 17 8 732 VESEZC 7 5 510
W2DWJ 16 4 570 VE4MA 2 1 420
K2CEH 14 7 VEIEBBG 1 1 1125
The figures after each call refer to states, call
areas, and mileage of best DX. Revised May,
1972,

W4Fl, Richmond, has sixteen {l-element
Tilton Yagis assembled and is at work completing
the 176-element array with moonhounce in mind.
Ted says he may expand the array to 352 elements
if initial tests with the smaller system are not
satisfactory,
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The Csear 6 pavkage scheduled now for a
summer launch will contain a 400-milliwatt beacon
on 435, plus or minus 3 kHz, built by W3DTN,
The signal will be keved and will also garry
telemetry information. The satellite is expected to
have a ane-year life and also contains a [44- fo
28-MHz repeater.

Most of the California 432 group switched to
honzontal polarization in varly March. WAeEXV
continues his tropo  schedules with Wé6FZ],
WAGHXW, and WaDQJ having pguod suvcess.
Chuck recently completed a kilowatt finai and a
receiver integrator system capable of detecting
signals 4 dB below the noise,

Pluring the March 6 aurcra, WOLER, Mione-
apuolis, heard radar signals to a0 dB over the noise.
John says this is the first auroral radar he bas heard
o 432, VE4MA, Winnipeg, heard radar aurora
from North Dakota during 4 February 27 magnetic
storm. VE4MA reports also that VE4JX has some
80 watts output and on February 19 worked his
first 432 DX, WOPHD at Warren, Minnesota.
VE4MA maintains schedules with W@PHD and the
two have noticed at times that beam headings must
be altered several degrees from true headings for
maximum signals,

K7ICW had confacts in February with several
Los Angeles area stations over a 250-mile moun-
tain-abstructed path. WB2INA gays he, WB2PSA,
and WB2HDK have converted BC-645s to 420 and
are mterested in seeing mare activity in the
Raochester area.

WASSTI, Richardson, reports u large group of
ATV stations in north Texas including himself,
WASTKU, KS8XK, WASPCF, WASHSL, WSUZ,
WSWQO, and WASRWO. Transmitters are mostly
canverted Motorola strips. using a solid-state video
modulator developed by WASPCF. The North
Texas ATV Club welcomes correspondence, which
should be directed to WASTKLU.

1296-MHz news this month is e¢ntirely moon-
bounce, Dick Turrin, W2iMLU, savs the W2NFA
group is zgain active with 500 watts cutput and a2
44-dB pain antennaz system. Schedules are being
run with G3LT¥F and WOWCD but Dick says other
schedules are welcomed. The address for W2NFA is
Box 45, RR 2, Colts Neck, NI 07722,

WIWCD says EME signals from W2FNA are
fantastic — solid copy peaking to 25 dB over the
nolse! {zeorge believes anyone with 7- to i0-foot
dish, 200 watts, and 4 pood receiving front end
siiould work W2NFA. George reports G3LTF has
moved his dish from his rooftop to ground level

OZIUF writes that the Electronics gronp of the
H. . Orsted Institute of Copenhagen University,
wants EME tests on 432 and 1296 MHz, They are
interested in Aprif and May work, though their
fetter came too late to do very much about April,
other than to inform WAG6HXW (432) and W2NFA
(1296) which we have done,

Calvin F. Hadlock, WICTW

Vhf experimentation lost an outstanding ad-
vacate, and Q8T perhaps its most prolific nonstaff
technical contributor, when a heart attack took the
life of Cal Hadlock, W1CTW, March 17, 1972, A
ham for more than 40 years, Cal was in QST as
early as 1933, His two contributions that yvear set a
pattern that would become familiar: probably the
first S-meter receiver ever to have an rf amplifier
stage, and a compact one-package 5-meter trans-
ceiver, in a time when most 5-meter stations were
haywire congiomerations, ill-adapted to portable
work,
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Before long he would be describing crystal-
controlled vht rigs, when almost everyone was
satisfied with simple modulated-oscillator  trans-
mitters; modern converters, when the superregen
was the rage; practical devices for fm, when a-m
was Rking. His fast article, “Wide.Band Fm with
Crystal control,” in the “ready file” when the sad
news came, will be reen in QST soon,

Cul’s skill as 4an ionovator and adapter in-
fluenced the course of amateur radio through
commercial channels, as well. In a long career with
the Mationral Company, he had a major part in the
design  that company’s products, amateur “and
commercial, from the earliest days of that familiar
name. For about ten years, through the summer of
1970, he filled a similar role with Sanders Asso-
ciates, Nashuaz, NH, with results less oabvious to
amateutr radio, only hecause his 125t emplioyer does
not setve our feld,

Cal was an early holder of the Extra Class
license, . His manper of preparing for the Extra
exam was typical: he got on cw on the hf bands
and worked people. In this period, W1CTW and
WI1IQD, the latter used at his summer home in
rural Lempster, NH, were likely to be heard in the
cw portions of all bands from 10 to 160, though
his real love remained the vhf bands. The “summer
heme" was also typical. Cal and his wife, Eleanar,
spent vears restoring an old farmhouse, turning it
into a comfortable home for retirement, which
carne two years zgo.

The WiCTW byline appeusred on some 20 Q5T
articles, but his influence extended beyond these.
His urging of associates to get their efforts into
print was a major factor in the appearance of other
outstanding technical articles, over the same
period, Widefy known for his dry humor and
down-to-earth peacticality, he was a popular figure
at ARRL Conventions, hamfests, and radio cluh
meetings. His appearance on the_program of the
ARRL National Convention in Boeston, September,
i970, provided an opportunity to recognize (al’s
atmosi lifelong coniribution fo amateur radio. This
was done with presentation by the undersigned of
an- embossed scroll, on behalf of the countless
amateurs whose lives and works were influenced,
perhaps more than they knew, or will ever know,
by this guiet, practical, and ingenious New En-
glander, ~ WIHDQ

e Strays g

1f you bear the call, WT3IREE, sometime
between May 17 and May 22, it will be the
special call of the Indiana County ARC of
Indiana, Pennsylvania. [ndiana County i& known
for its trees raised commercially for the Christmas
market, The tourist hureau and the Christmas
Tree Growers Assoc, conduct 8 Candlestick Fest-
ival each spring to celebrate the new growth
resembling candles on the evergreen trees, The
ham group has exhibits at the locgl fairgrounds
during the testival,

—h e b e

From a recent “S0 Years Ago” column in the
Bartlesville (Qkla.) Examiner-Enterprise . . .
“Last night was a good amateur radio night here,
Fred and J. R, McKelvey, who have an apparatus,
were in connection with Detroit from 5:30 {o 6:30
and with Pitésburg, Pa., and Kansas City later.”
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Silent Reps

I'r 18 with deep regret that we record the passing
of these amateurs!
WAL, Adington-AL-Rell, Clinton, ME
WI1CTW, Calvin b, Hadlock, Gnshen, NH
WI1ERH, Donald P. Wise, Lunenburg, MA
WAIIUT, Anne M. Stetson, Stoneham, MA
KI1PYX, Lyle V. Lathrop, Lanesboro, MA
W10X, Milton Robipson, Westford, MA
W1RR, Wayne Mason, Piermont, NH
WITF, Elmer A. Turner, Meredith, NH
W2AFH, Francis Keefe, Waverly, NY
W2APE, Charles H. Thomas, It,, Wondbury, NJ
W2BKA, George Britting, Middletown, NY
K2BWT, Iohn |, Magin, Lynbrook, NY
W2DBY, Staanley 1, CConklin, Crbleskill, N'Y
W2HW X, Chester k. Shurp, Oceanport, NJ
Ex-K21 %P, [rvin L. House, Sauth Amboy, NJ
W2LW, William Belfor, Bronx, NY
K20PC, Chester T, Qwlett, Wehster, NY
W32SI1, Howard G. McEntee, Ridgewood, NI
W2ERY, Frank I Hotoph, Unioadale, NY
K2ZNV, Carlyle Brassler, Mountainside, NJ
WIMBQ/Ex-WTDHW, Walter ¥, Weedman, Temple
Hills, MBP
WABYN, John E, Copeland, Dunwoody, GA
WaCQ, Earte 1. Gluck, Charlotte, NC
W4DER, Dr. Roy R, Campbell, Lenoir City, TN
WAEMZ, William 1. Slusher, Fredericksburg, VA
K4ERN, John T. Murphy, Ft, Lauderdule, FL
WaGRC, Horace Phebus, Ridgely, TN
WAHTS, Oden Bmith, Chattanoopa, TN
KAKUL, George D). Washburm, Shelby, NC
W4PAS, Don H, Reed, Tampa, FL
WAQEM, Warren W. 8loss, St. Petersburg, KL
WaSLC, Robert 1., Westerman, Memphis, TN
K$AD, Lamar §. Landers, San Antonin, TX
Fa-WsADW, Amos 5. Rogers, Mutdrow, OK
WRSAGY, Robert H. Collom, Sc., Enid, GK
WBSCQD, Mark Connally, Swiphur Springs, TX
W5R Y3, William F, Casey, San Antonin, TX
WSLVQ, Gene O, Liver, Oklahoma City, OK
KSRIS, Lora Fayve Wilson, F, Worth, TX
WHAGO, Dr. James H. Dootey, Paso Robles, CA
WEAKE, 5. B. McClara, Alameda, CA
WoCAA, William B. Krause, Saratopa, CA
KolBA, Roger 5. Strout, Kentfield, CA
WaID, Curtis W, Mason, San Marino, CA
KTDMY, William M. Hariu, Wise River, MT
WTHC), Ralph ). Faraneo, Spokane, WA
W7SZX., Robert G, Lingow, Dayton, WA
KTYRS, William R. Hull, Spokane, WA
WEHAB. Stanley R, Galloway, Durand, Mi
WRIMU, Wesley . Keplinger, Middlebury Heights,
OH
WEMLX, Juhn 1. Newton, South Charleston, WV
WBUDS, Jack S. Madica, South Fuclid, OH
W9BO, Paul R. Mangus, South Bend, IN
WoOEND. Joseph H. Millus, Cotlinsville, 1L
WoGAD, Hobart L. Pulk, Lynnville, [N
WAIHSM, Edward L., Shekelf, Dalesville, [N
WeOFW, Kenneth ., Weimer, Muncie, IN
WoQID. Lester R. Shadley, Petersburg, IN
W9SQW, Hiram R. Hartgrove, Newcastle, IN
WOVWI. Richard T. Puttie, Hillshoto, [T.
WeBKI, Howard F. Greenwalt, Shenandoah, (A
W@BO), Carol ¢, Parks, Hutchinson, K3
WAGDLN, Edward L. Hobson, King City, MO
W@LTU, Robert E. Miller, Brighton, CO
WeOPK, Donald W, MeKinley, Panora, [A
WPQFM, Eugene M, Weber, Minneapolis, MN
WABRSR, Stanton C. Roberts, Bismarck, ND
KL7HEFJ, Sanford Peterson, 8t. Michasl, AK
VEZIL, J. Gerald McMullen, Valleyfield, PQ
VE3AILE, Edward Hnatuk, Gibsonia, PA 1LS.A.
VE3IFW, Patrick 1, (O'Shea, Dundas, ON
CNBAC, Antoine Jnrdan, Rabat, Maorocco, Africa
ZL2UW, Noel Souper, Ortaki, New Zealand
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CONDUCTED BY LOUISE RAMSEY MOREAU,* WB6BBO

The Y1 Story — Africa

AFRICA CONNOTES all sorts of  pictuyes:
o Animals we pever see outside of the virens or
4 2ug; tomantic fiction snd exciting movies of
the Sahary; the mysterious Pyramids and the Nide,
with & mental picture of Cleopatrn a la Shaw, or
Shakespeare, depending on our preterence. It's
desert and green jungle and modem oities, and it
iy ity tew couotries that have added ta our
DXCC search.

Ever since the call £32AA was granted to Lris
Hayes i 1937, the requirements tor WAC-YL
were cumplete, for then ol continents bad | the
feminine touch. Iris remained Africa’s only YL
for anly three months. In November of that year
she was joined by Z52BR, Vi Croickshank, und in
1938, ZS55DF, Mep Compling, becaine the third
YL un the enntinent., At present there are 208
¥Ls n the Kepublic of South Africa, with the
largest group holding 4 456 prefix, followed in
nambers by Z335, then 251, and Z52. South West
Atrica has just one YL, ZS3IPP, listed in the
Cublbook magazine,

To add Atrica For the WAC-YL certibicgte v
ay cisy ws working' one of the pals in South
Armea, or as ditficult as trying to contact women
in one of the many other countnes, for there are
shout 226 Yis with wmutewr radio licenses in
that contment. By using the Callbook magazine
4s the wuthority for this sfudy, and with excuses
tor pussihle vversight due o language lmitations
ttor not all of vy are us “‘proficient n every
civilized  languupe™ os Sax Rohmer’s De. [n
Manchuw), we are gratetful for the listings preceded
by Mrs, or Miss to ussist in the search,

* YL Bdibor, Q8T. Please send all news notes Lo
WRARBO 'S home address: )36 East Boston
Altadena, TA DLW

s5t.,

The countrses that have just two women rep-
1ewnting what has heen called “the distatt side of

amateur  tadio™ ineluder  AJCAC, A2UAN in
Botswuna;, LN8CT, ON8EI, Moroccen, (R4BE,
CR4BH, in the Cape Verde Islands. The Cunary
islands  have FARDL, EABGZ: Libva, SA2ITL,
SAMPY: Senvgal, 6WHEBS, 6WRYIL: 9GILIFA,
GIGY in Ghanas and Rowanda has 9X5C) aml
IXSMEK.

Angola i represented by CRoGX, CROYA,
CROYB, CRoYD, CR6YS, CR6YY. Mozumbique
adds CR7CC, CRTHK, CRTIN, CR7LU, and
CRTRL to the picture, wiule EL2AD, FT.2AQ,
EL20, and FLINH. are the ladies in Liberia.
here are three Yhs listed far the ivory t'oast;
TUCE, 1TUZC0 and TUCR; andy o in the
Cameroons, TILAH, The tour Yis in Rhodesia
are ZE1AQ, FELIE, ZE1IK, ZELIK, There uwe an
even dozen in the Republic of Congo: HOSAL,
GOSCM,  GOSEL, QQAIN, 20501, HISNL,
ISNG, 9OSON, 9O5SRS, #OSSM, 90SVR und
GOSYL.

The Cameroons und South West Africa .re
only two of 4 number of countries where the YL
story ts told by a single culli 3B8DC in Mauritius,
STAYL in Mauritania: TUTYL in Niger: Lesatho,
TPSY L. Sambia, QIZHC. angd  OMESPD o
Sarawik

It i not vet possible to plan for a Worked Adl
African countries with YL contacts, for none are
histed under some 34 countries. If there are, the
naries are hidden by aa initial, ur have heen
wyerinaked through snability to klentity it us YL
o M, And all those vountries whose amateur
culls are not listed in the Callboak, s Sudan,
Rodriguez, Equatoral Cumea, Liberta, and the
Republic of Guaicyg, may have a YL in the
pleture somewhere, but it wu, as with the OMs,
she is unknown,

YILLBC/LA afficers who will be
the hostesses ot the &th Interna-
tional YLRL Convention are l-r
Evie Brightman, K6ZYT, Record-
ing  Secretary: Nell Dawvitt,
WBBERF, Corresponding Secy.;
Roberta  Baldwin, WABDFN,
President; Ester Gardner,
WABUBLU, Vice-president; and
Mary Savage, WEVDP, Treasurer,
{ WoCEE phato)

QST for



WB2YBA, Chns Haycock, wha, along with her
other duties as a doctor, calonet, and professor of
medicine, will exhibit her ahility as a photo-
grapher at the YLRL Convention Luncheon,
WIPDG, left, discussing her slide producuan,
(R28KV photo)

The 1972 YL story 1 Africa is one of a
beginning, almost an mtroduction, of a group of
active ameteur radio operators whe are grawing
and expandiog in numbers, many through the
assistance of the ARRL peuple-io-prople program
providing aid in books und techrical material.
Through the YI.RL Adoptee program some 15
ladies in Africa are members of YLRL,

The story can saever be complete for if en-
larges with every beense ssoed. YL News und
Views,” in the interests of accuracy, will welcame
any and all vorrections or omissions that have
been made.

1971 Trllium Weekend Results

The following are the results of the Trillium
Wegkend held November 4-5, 1971, Most ¢on-

tacts — CGerey Robertson, VE3GNI, first place;
oy Tortle, VE3IBNV, second: 8id Wheat,
VEICQY, thied, “Fucky Draw’ winners

W3LR, RIDNN, VEIBBOG. Ontaria Trillium with
must contacts — VEINY, ivy Smythe.

Comtest  cacrdinator, VHIBEL, reparts  that
participation was the largest of any year in this
newest of annnal YL-spoasored events, Next one
will he in Navemher 1972,

Last Call — YLRL Convention

1t isn’t ton lgte to register far the 6th Inter-
pational YLRL Convention, Mav 26, 17, I8,
1972, at the Edgewater Hyatt House Hotel, Long
Bench, California, Darleen Souligny, WAGFS(,
will be the mam attraction at the Luau Banguet.
All women amateur radio operators are welcame.
It is not necessary {0 he a YLRL member tn
attend. See QST, April 1972, ¥l News und
Views™ for details and registration information

and join the YL uvrew to ceiebrate the 33rd’
anmiversary of YLRL. Sce you there.
Ontario Trillium Activity

The COntarto  Trilltwms, who have dore so

much in helping and encouraging sightless persons
become amateur radio aperators, bave added 4
new facet to therr program of asyistance to athers
with vlasses for weteranz in the Sunnvbronk Hos-
pital.

Angie Kramer, WB4JJH, 15 the wife of the newly
cfected E. Fla. SCM, WAILE. Angie is kept busy
with 3 children, and publishes a statewide cw
Traffic QFN  Bulletin, She also works into
Florida's Gatar Net when time permits, (Floride
Skip Phato.)
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Sparked by Dovee Butler, VEIEUY, 1 member
ot the hospital stadf, instruction in <ode and
theory began in July (971, with TOT members
angmented by (IMs  from  the Metro Olob o oas
instructors, Lowise Konyar, YEIAUZ, and lean
Frvanyg, VEIDGG, started the instruction in oow.
Tapes and code practice muterial were left with
the cluss for study befween instruction sessions,
Books were donpated for the use of the seven
tmembers who began the classes. As the work
progressed, the DOC was requested to reserve the
call, ¥EJISBH, tor the proup,

In Vehruary of this vear tour of the seven
passed  the examination. Classes are confinuing
with individoal help for the wther three wha
needed additional proficiency in the code.

The work of the TOTs and the Metra Club in
assisting those fess fortunate in physical ahility fa
participate in unatenr radio  activity is te be
cammended,

KP4CL First YL SBDXCC

Alicia Rodrignes. KP4CL, has twa very proud
“firsts”™ on her record. The “Fipst Lady™ of
amdteur radio dn Puerto Rice with  the vl
K4EZR i 1939, she ix now the first YL to sarn
the sBDXCC Award.

Alicia, who s a member of OUWA, YLISSH,
CHC, and YLRL, is well known to most D Eers,




‘There is no “‘communieations gap” in her family
with (i, Felix, KP4CK, and their son, KP4AMG.

w33

The emphasis on the YLRL anniversary this
vear has brought a number of inquries aboui the
source of the 33 we Y1s use as a signature.

The numeral 33, adopted by YT.RL hegan
fong hefore the cluh was organized just thirty-
three vears ago. 1t was originated by Clara Reger,
WIRUF, then WSKYR, and the reason is best
told by Clara.

“Long before YLRL started, when YLz were
few and far betwsen, warm friendships also
started because we were working the same gals
constantly. { thought we should have something
nther than 73; &8 was 4 bit too mushy, so |
started using 33, It cawght on as a signature
hetween Yis. Frequently this friendship calls for
something a little warmer than a mere 73, sa
when YLRL adopted it in 1939, the meaning was
defined us "Love sealed with friendship hetween
one YL and another.””

That is the answer. 33 is not limited to YLRL
alone. 1t is that touch of the YL in any QSO
hetween two women operators.

STSYL, Mauritania’s Only Y1,

Looking for a4 rare one for DX-Yi.? Try
3FSYL, Josette Duffau, in Mauritania. losette
pasgsed her vw exam in Senegal, but did not get a
call there because she left 6Wa-Iand in 1960 and
went to  Mauritania where she became that

Josette Duftau, 5THYL..

country s only YU amazteur with the call $T5YL
n 1961, Two years later she rereived FAYL in
Erance for pperation when she is in her native
country,

‘The activity at the station in Mauritania is
often a team work affair with STSAD beginning a
comtact but leaving for work, and Josette finish-
iog it. It is their dream to install slowscan TV
and be the first in Africa to operate DX with this
niede.

josette’s hobbies include a4 large vorrespon-
dence, stamps, and leciures. Thev have two
daugtiters and a son who are, ut present, in
school in France,

STEYL is active vwn 20, 15 and 10 meters. She
writes that the language prohlem limits the length
of QS30s unless the contact s proficient in
French. If vou want a contuct with just the
touch of a challenge of working the first and
oy YL in her country, S¥5V1. will be glad to
put Mauritania on vour list of rare ones.

Clara Reger, W2RUF

The YL signature “33"is anly 3 small part ot
Clara’s vontributions to amateur radio.

in October 1933, Clara became the only YL
operator in Buffalo, New York, with the uall
WEKYR. Two years later she not only received
her Advanced license, but was teaching c¢lasses in
cw, her favorite form of emission, When amateur
radio privileges were restored after World War 2,
Cliara received her present call of W2RUF.

Her uactivity has been mainly in the public
service branch of radio for which she has received
many awards. [n 1936 she und her brother
worked almost continuousiy for three Javs calling
for doctars and medicines, and food for victims
of the spring iloods that affected several states.
When her brather lost his voiee on fone, Clara
kept right on going covering his skeds on ow.

Other recognition of her efforts were for
aperating in the Ohio-Mississippi Flood [isaster
of 1937, the New England Hurricane in 1938,
Perth Amboy explosion in 1950, Ningara #allg
Railroad Explosion in 1958, The 1964 earth-
yuake in Alaska occurred as Clara was keeping a
sked with her brother, WAsIVM, in San Fran-
cisco, and the tfamily chat changed inte a steady
operation of emergency assistance in that disaster.

She has received the “Tell Your Neighbor™
Award for handling messages for overseas service-
men, “Outstanding Amateur of the State of New
York™ in 1961, and a plague for *'310 years of
Service ta Amateurs’™) in 1963,

Clara’s mnost cherished award is the Edison
Award in 1957 for her help in teaching a 14 year
oid hay who had had both arms amputated
following a railroad sccident, to send code with
his feet and to read it in words. With her help he
had his Novice and Technician Licenses before he
left the hospital.

Clara is busy with both news and training
nets. We gals owe her a special “thank vou” for
originating the 33 we use when working ench
other, [ E ]

Clara Reger, W2ZRUF, the gal behind that *33.”

QST for



Operating Events

rereennenntle WIYT

MaAY

4 VeOWEP Quedifying Rur (WoZRD, altetiuied 10-3% wam,
at 400 GMT on 339007129 kHe, 10-35 wpm, This is 2100 PDRST
the night of May 3. tlnderline correvt minute of highest speed
copied, certify wopy made wathout aid and send to ARRL for
wiading.

[ World Tlecommunicativns Day Conrest cw, p. 105 Aptdl.

&7 Bernprda Contest cw, po 1 L0 March, OZ-CCA e (at press
tiune indications were that the coatest wuild be held the first
wevhend of May), from 1 R0Z May 6 ro HO0Z May 7. 30 hours
orfy permitled for singe ops (the test perind canpot be dinded inta
mare than 2 penods). There is also 1 multiop.feinb station caiegory,
Wask stations op all contnends B0-10 metees, bxchange RET plus
05O na,, starting with 001, OS0Us with the sume continent count 2
pasints, othor coatinents 3 points. (8Os with OX/OY(UZ ot
dubihte, fach 10 seuntry worked counts ax a multiplier. The
folloymy districts will couid 4s soparate countries for this contest:
WK 10, VE/VO (-8, BY I, LU 19, VE 14 Z1 -5, TA 19, 0Z
(-9, (¥ 19, 0K 3. TVinal scare cuuels totd QS0 poitits times total
multipliers ol bands, Call €O AW (CQ All World), Leas with the
yxidal statement must be postmarked no later than fune {5 and sent
b the FLR Contest Committes, Box 3358, 4100 Aalbory, Denmark.

1 WIAW Guadifying Rup 10-35 wpm at 0130 GMT on LR0OS
15RO 708 14,080 27,080 28,080 S(LOB0 and 145588 Mifs, The
iv 2130 FDST the night of May ¥, Underline une nynnte of top
spued copied, datc no mids Wsed Ctypesritess G, s aod matl o
ARRL with vour full sape, wall {if any) and ceplete mailing
uddrass.

1321 Demdalt Maytinee Festioad special operation by the
Uundylk AR Soc, of Lreland, sigming EMDME, The station wil
wperate K0-10 ew and ssb, (SL via El21.

13 Freyuency Measnring Test aind World Telecommmmications
Iy Contest phore, p, 105 April,

13-14  Russipy Comtest, tw only starts 2100 GMT May 12 and
cods D00 GMT May 14, 808 metors, Contest eall OM
(CO-Peace). Contacts with stabons in the sante country are not
permitted. USSR siztions will send RYT pduy their oblast {region
. Others sepd BRST plas po. of Q50 Multipliers wam the
coundrieyterritorios on the HASO-5 lst (similar to the ARRL
Countries List), The same country 18 counted only onee during the
votitest. Contacts beiween stations on the same continent are worth
t paint, hefween stations o different continents 3 peints. SWis
way seore 1 opeint for bearing vie end of 8 COM QSO & polnts lag
hearing both cods of the contact, Total QSO paints all bands,
wultiplicd by the total ditterent cauntries equals find seate. Types
of competetition: single aperator all band. single operator simge
hand, oiltioperatar single fransmitter, and SWL. To he eligible for
awatids {cerfificates and hadges), the vountry winnet st show a
mimmuer of & hours of aperation and the contient winner a
minimitm of 12 hours of aperation, Mading Jeadline July 1, Jogs go
tw the Central Radio Club, Box &8, Moscow, USSR,

1315 Commecticwt, Geargia, and Momtae Q8O Pavites, p.
108/ 1% April.
13421 75th Anniersmy of the Marcom-Kenp Bristol Chaow!

Tests with special operation by the (00TC and the Garden State AR
A, wsing WM20GK, WM2GK wall be Jecated at Twin Lights,
Highlands, N.I., site of Marconi’s first racdre experiments in the U8,
in 1849 Approximate freys.. 1803 3530 3R06 3930 7030 7228
14030 14285 21030 21250 28030 2RSS0, Awards lsr avnrable
fram KINP,

20 Arwied Forces Dey. this issue.
821 Mickig QS0 Party, p. |58 April

JUNE

4 Rbode Idmyd (SO Party, sponsored by the RIL Radiv
Amatenr Week Committes, open to all, Stations sy he worked
abee wn phone and once on ew per band. Mobiles may be worked
twice if they wlenpe counties. Noo tme segmenis within the
upurating peried (startyends 2300 GMT) and no pewer restrictions,
Use of bM simplex, such as 94-direct is encowraged. Buggested
reqs.: cw, THIZ 3850 7150 14050 21058 28050 phone, 3990
72 14290 2139) AR390: vhi, 50,3 145.2 14094 (FM-divect). RI
stations send report and county, others send report and ARRL
sectinn or country, Contacts on 1oi) and 2 meters fand shove) count
2 points, 80-6 weters | point, K. stations multply paints imes ne,
of sections and DX countries. Mon-R.E stations use the ne, of R
counties for mul. (total of 5, Providence Washington Bristol
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Mewport Kond), Fach vomplete 2wy exchange constitubes o Q80
Appropriate awands and special vertificates for 160 and YHTF plusa
Gettid Award ta the station with the highest na. of QRO Sead 2
suimnary sheet with score cosnputations plus a cheekiist of stations
wotked (do NUT send topst tar R QRO Party, ofo W1QUR, 3L
Maurch St., Cranston, R 02910, Reparts must be postmarked
betere lone LS, 1972, Faor results, enclase an as.e. CQWE VIE
Cantest, limited to Bell System eimployees, fiom J800 GMT o
00 GME cach <day. Far tules. logs, efe., contact vobr local
vootdinator.

+ Muruesota QR0 Porty, spemsured by the ¥itong Amatenr
Radio Sectety, uw time or mode resinctions, Minn, stahons tiay
work each other. AW honds may be used and & <dation may be
wolhed one on each band and cach mode. Gniy one transmitter may
be used at auy one thne, 5o vossband promitted. The followings
times/fregs. are encouraged fo concentrate Minn. stations: phone.
GOUGOAN, OADOOBIRL. 16000000, o, UAOULIE00, 12001600,
M0B-2400, Snggested freqs. are o U kHz range contered an 583
RS LADRS 2LORS RO85 TIRE 142040 2TARS, Cin all bands. please
Jisten varefully te avoid nets, etc. Stations working more thap 50
4350s wwst inciude 4 cheek sheet for each band warked, Loge must
cuntain all the contact exchange info. plus date/time/band/mode
and seore computations, Indicate sour califsectionfeounty or
enuntry on the foy itself, Logs must be postmarked ne later than
lune 23 und an sa08. st be included, You will be seut the msults
ot the party plis a check sheet indicating how vuttr log was seared,
Apptopriate awards, Mmn. dations send QS0 ne. RECT) and
county: Sigure sware by multiplving total QSOs times multiplier
iseetions worked on o phis swotions worked on phowet. Minn,
vontyets are rounted as a sevtion, A low puwer muftiplier of 1,23
say be used if power dunmg entire contest 15 250 watds or less, A
hons of 25 points per mode is given 3F all sections in one call arex
are wosked (1o be added gfter the multiplrer). Non-Minn. stations
serd S0 nn, RECE) and section or country Hguring seore by
muitiplying total Minn. 080s tmmes multiplier (Mina., vountics
worked on ww plus those worked on phooet, Sane low powes
waltiplier 2% ubove, A honus of 25 points per mnde iafter
mitlhplierd for every § vounties worked, Lops go pronto to Viking
AR Souicty, Box 3, Waseca, Minn. 50093,

&l KANAA AFCEA Operation (Arwwd Porors Commupicas
ties and Klectronics Assn.) durieg their awnial convention. The
station 9l opetate fraw YOD2200 KDST weth 21 available
positions for both cw and ssb §0-10. A special QSL signed by (hiet
of Naval Operations ddmizal L. R, Zumwalt will acknowledge
LSS,

7 WEOWP Quudifving Rum,

Wit VHE QSO Pary, wles ths issue,

5 WIAW Quealifyving Rum.

H-25  Field Day, rules this issie.

28 WIAW Morming Quaifying Run.
AULY

[ WBORE Qudifying R,

4 WIAW (oeadifving Run,

1316 “Open” U1 Party, cw, Space Net VHE Comest,
2222 “Open” €0 Paty, phove,
2-30 CW County Hunters Contest.

Sepieniber % 10: VHF O8G Parry,
Novewber 11-12, 18-19: Swerpstalees.
Decomber P10 I60-Meter  Contest,

DXCC Honor Rofl
Pin Now Available

To apply far the
pin; turnish references
to the page, issue and
yoar of the most recent
Hanar Roll you
appeared in, your call,
totals sirown, complete
mailing address and the
unit  cost of $1.00
(U.s.).
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GEORGE HART, WiINJIM
Clommunications Manager

FLLEN WHITE, WIYL

Deputy Communications Mgr.
ROBERT L. WHITE, WICW; DXCC
GERALD PINARD, Training Aids

Repeaters. Qur tolder of ideas for this column’s
lead contains three items on repeaters, The tirst s a
littie  remimder emo for some  Jisuassion on
“pubfie” repeaters anid the necd to support them,
Ateprater may be old hat and very commonplace
to telephone vompanivs and mmcrowave relayers in
wiher pdustoial and povernment purswts, but to
many  amateurs 13 stll soinething new umd
woadertul did bevoming very widespread and
populartoo. Souteotie, oF same group, bus gone to
« ot of trouble dand cxpenise to set up o ropeater
tor evelybody fo enjoy that is, every amateus.
e, 4 dew By Boorestrict operation to a select
vitele, but by and large most repeaters are open to
veervbody who wands to use them - for free. All
vou hyve {0 do i muster cnough signat to trigger
the pudget om sts mpat frequency and back vamues
your signad, foud  und ofear, on the output
trequency.

{'here Is Always Time kor Courtesy

{This 15 the second of two uolumns
subritted by K3FDL un operating ethics,
Any further material for this column must
ouime from the held, Ar the present time,
this exhausts our supply.)

That extra bit of thoughtfulness makes
ham racdio 4 more enjoyable hobby for all
of us, For example, you‘re in she midst of
411 anteresting QS0 when  your contact
advises vou there 18 a "brezker’” on the
frequency, He asks the breaker to identify
hims¢lf and then proceeds to carry on a
jong-mnded QSO with the breaker while
Joul sit awiddhing your thumbs, because you
can’t even hear the breaker. The courteous
thing 1o do when something hke this
happens 15 to acknowledge the breaker and
after making sure it 15 not an emergency, usk
him to stand by until the current {180 is
cumpleted,

Then there are phone paiches and nets,
hoth of which should be respected enough
ta stay off their trequencies while thedr
business is being conducted. The rae DX
station should be allowed to complete fus
(iS50 befare anyone starts calling him, Wihen
the DX station specifies a definite call arga,
give the operators in that atea a chance to
work fum, Your time will come later.

You say vou fearned thys stuff when you
were n grade school? So did 1, and | also
fesrned to respect my parents and fove the
American way of hfe. All arg still sound
fundamentals in my book and shouid be
pracyced daily. ~ KJEDL,

122

ALBERT M. NOONE, WA LKQM; C'ontests

Use it, enjoy 1f, but don’t torget that it cost
someone sumething: money and effort to huild or
puy, chasmg down u suitable site, perhaps paying
tent for it, installing 1t, getting 1t operating and
matntamiag jt. i vou use the repeater, support it,
Most “machines” these days are run by uvlub
gfoups, 500 user van becaine o member of the
sponsering organization, If you're short on funds
there are other ways, (oo, Gffer fo assist with
Lonstruction,  maintenance, promotion,  Hardly
unybody who has gocasion fo use a repeater o
incapable of doing anything to support it. Do your
part, Don't be a parasite.

Then there is the matter of operating
procedure, which we have already touched on in
this column (Feb, issue). The depraved amateurs
who sit on WIAW durng code practice are
probably also capable ot distupting repeaters, but
this will be (we hope) exceptional. Thoughtiessness
% something else, and can tie up repeater operation
endlessly. Many tepeaters, for that reason, have an
awutomatic time fimit on their fransmissions, to
peevent the longwinded from monopolizing them.
1§ you operate through one ot these, you gught to
take the hint when vour transmssion is «on-
ststentiy  cut off. In any case, make vour
transmissions short, to the point, smppy.

Now faor a couple of tield contributions on the
spbject. From WB4DRB in the Virginde Ham
(cumbined Yirgmia Net bulletin, WB4FDT editor)
we get the tollowing tips for fm mobiers: 1.
Arm vourself with un ARRL Repeater Directory.

2. Take aloug a wavemeter, SWR bridge and tool
kit, espevially on longer trips, 4, While mobiling
in i unfamiliar area, give the time in 24-houe local
time. [hen give vour call and your input/output
frequencies. This makes it possible tor someone to
eonutact you i you sre getting into « iepeater vou
dren’t aware of, o, {a areas with several repeaters
using tone gecess, avold breaking them hy using
sweeping audio tones, | his defeats the purpose of a
tone aucess device and may key several repeaters at
olce, 5. In reporting  accidents or  other
emergenuies, give (a) vour call and location, {b) the
nature of the emergency and (¢) what kind of
assistance reguited. [f you don’t get a reply at tirst,

keep  teying: some  amateurs  opeate  ‘scanoer
receivers” aid will hear wou if vooe try often
enongh. 6. Give your rig aad antenna a thorough

vheck betore vou start. Fixing things on the road
can be didticult or impossible,

And finally (but not leastlyy, WIKPQ in the
IIMARC Log (Long Lsland Mobile Amateur Radio
Cluby looks ubead te the time talrcady here in
same dreas) when just casting Your voice through @
repeater is no loager a big thrll. What do we dc
with our suphisticated repeaters then? “In the
carly days of lelevision broadcasting,™ sex Ed, “the
primary cmphasis was on getting good pictures anc
improving  the {echnical standards. However, a

QST fo



WIAW SPRING.SUMMER SCHEDULE
{April 30-Ociober 29)

{The specific frequencies shown below are approximate and indicate general operating periods)

The ARRL Maxrm Memorial Btation welcomes vistors Opergting-visiting hours are Monday throigh Friday
1 em-1 4.0 EDST, Haturdey 7 e.M-1:00 an, BDST and Hondsy 2 pom=11:00 pou, RDET. The station address
is 225 Main Hfrmt Newington, Con, abhont 7 mideg soizth of Hartford, A mep :hnv.mg focal sterot detail will he
sent upon request. If you wish to nperate, vou mist have your original operator's license with you. The station

will be cloged May 24, July 4, and Scepiember 4,

4 Phane Rylleting on 1,820, 3000, 7,290, 14 290,
4 8larting time aporoximate,

1 Parficipation in section traffie nets,

Anintenance Btafft Wis, QIS, WPR, YNC.

Times/ Days
oMT Burilay Monday Tuesrt'a'f} Wedneaday 'Fhurm.{ay Frrnfrzy .\a!uniﬂy
(1000 e - - - (_W BUI lFT]N e e
QOZB-0R00% L i vnans e ?TNOV. 14,0 7 15 Nov MUhU
(o e R T I‘HONE BULLFI‘IN"’ e
0500305 ... 3.900 30,190 145588 21 390
0130 ~- ‘CODE PRACTICE! /35-15 wp TThSat. 5-15 wpm MWFS‘I‘JI DETAiL.E BFLOW N &
02300300+ PRI vee 3,550 Ceraraes 1 505 [ .mﬂ
300 RTTYBOLLS L0, . e —RITY BU LLETIN?
031e-B330¢ ..., cenaes 3625 ’4 095 14.095 3 ﬁlv
330 PIONE BULL2 .00 - ———— - PHONE l"JL]'.,E'I'll"»!g o e
0335-0400¢ ... .. PN 2,290 «i"J‘J[) 190 "} qf’ﬂ 7 "90
11400 oW BT L <- —_— ) — W BUI LETINY - — -
n420-0500+ ...l 7 Nn & 700 3.990 15 Novd 3. 580
1300 -+ — . CODE PRACTICE? (5-35 wpm MWF, 35-15 wpm l’Th] DETATLS BEL hid
TTNe-1800 . ..., 21/28ew? D/ 2Weshd 31/ 8Rew? 21/ 285508 et e
15041 1900 Preeaeas . 14,200 14.080 14,290 14080 14 4490 Caeertiran
-2000 L . v 080 7 200 14.065 7.200 04k Prrraraires
THO0- 2030 s eens 2 WRmRhE DY BRew? 1. e b 21 H98ew? “I FRRssb e
230 [P TR (\VBLIL:" cevaainy CW HRULLY . e raseriaeas
2100-2130 PO F15 Nov.® 210 No 15 Nov.b 2.1 Navd A NS ee
2130 P PR TP T ey H'lﬂ] G RTTY BULLS cerrmes mmiier=syan
2200 Cirevaaeaee pNe F 0951 2.5248 14,0054 N
2300 .. v e b HLUTY RULLE ONd feeeeen ver aieran veree
1330 < - CODE PRACTICE (10-13-15 wpm) DETA iLS BELOW —_— e em——

TOW Bulleting (I8 wpm) and reode praciiee on [].;I'Iﬁ, 3580, T.080, 14.050, 20,080, 28 0X0, 30080 aorl 145588 M.
21,390, 28,500,
FRTTY Bulletms sent at 850 He alatt, repented wirth 170 Hz <luft, on 3.625, L0935,
following eonelusien of bulletin ur code
BYWIAW wall tune the uulirated hands for Noviee eslls, reinrming the eall on the frequeney an which ealled,

T Qperation will be o one of the follawing freguencies, 21012, 2108, 2802, 2808 Mz,
1 Oprration will be on ane of the tollowing f[‘i yuebeies: 21,270, 21,390, 28.500 M Az,

50,890 anul 145 'iRR MFHa i
I4 o, 21005, and 28.095 MHz,

e l('fl(‘f

WIAW CODE PRACTICE

Wi AW transmits cade practice aceording to the
tollowing schedule, Approximate frequencies are
1LAOS 36K 7.08 [4.08 20,08 2X.08 30,08 zod
145,588 MH7. For practice purposes the order of
words it each line may be reversed during the 5-13

wpm  transmissions, Fuch  tepe carries checking
references.
Speeds Local Timest Days oMT
10-13-15% 7130 PM ENST dy 2330 dy
4:30 PM PDST
TV 730 EDST Sn1TThS 130 MWFSn
13-20-25 6:30 PM PDST
5-7Ve- LU~ 4:00 AM EDST MWFE 1300 MWh
1320025 000 AM PDST
35-30.F5- 0 9130 PM EDST MWE 0130 7YThS
20-15 f:30 PM PDST
35-30-25- 9100 AM EDST TTh 1300 1Th
20-18 6:00 AM PRST

The 0130 GMT practice is omitted four times a
year on  designated nights  when  bFrequency
Measuring Tests are sent in this period. o improve
vour fist by sending in step with W1AW (but not
aver the ait!}, and to allow checking the aceuracy
of your copy on certain tapes, note the GMT dates
and 8T practice text {from the issue 2 months
previpus) to be sent in the 0130 GMT practice on
the following dates.

May 2@ It Secins to Ly
May 16: Correspondence
May 19 League Lines
May 25:  ARPS

The subject »f practice text for the following
sessions is Undemstarnding Amatewr Roedio, Fist
kEdition.
fune 2:

The Hand Checker, p. 267
June 4:

How to Use WWV, p. 271

goind transntission became taken for granted, the
emphasts shifted to improving the program content
in order fo mainfain interest in using the medium.
In repeater operation, we are faced with a sinilar
problem.”

Ed then expands on this theme by puinting vut
that o good repeater net gives us all the elements uf
g lecture hall, for one thing, We can even add visual
communication by wsing  slow-scan TV and
clectronic blackboard technigues. We don't even
have to stick to radio-lechnical subjects; vorious
pillars of the community can pive talks ou uny
number of subjects, the whole idea being to uplift
the infelligence level of our vommunications,

May 1972

Yes, repeater operating is the “in” thing. Not
the unly thing, although those “hipped™ on it may
try to lead vou to think »o. But it's no longer
experi nental or simply technicat. The object s no
longer to get it to work. Tt does work. The idea
now is to do something with it — something usetul
and progressive.

Service Charges Go Up . You members of the
League won't have to worry about this, becuuse for
vou t’s {ree, but non-members in the US, and
Cangda, starting July 1, will have to pay higher fees
tor WAS and DXCC awards then proviously. (£ will
be $3.00 for WAS, $5.00 for DXCC and $2.00 for
DXCC eadorsement, - WIASM,
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DXCC Notes

Announcement is hereby made of the deletion
from the ARRL Countries last of the Ryukyu
[slands (KR,8). This deletion is made in view of
the retrocession of the Ryukyu Islands to lapan,
DXCC credits for enntacts made prior to May 15,
1972, may be claimed for the Kyukyu 1slands

listing. Contacts made May 15, 1972, and later,
will be creditable as Jupan. JARL advises that
stations located in the Okinawa [slands will be
issued the prefix JR6, Calls issued to U8, Military
attached personnel in the Ryukyu islands will use
the KAb prefix.

@ DX CENTURY CLUB AWARDS (%)

Radiotelephone listings follow the general-type *“New Member™ and “Endorsement™ listings.

February 1-29, 1972
New Members

1o the ¢ndorsement listings shown,
through 300 in increments of 10, and above
the exact credits given but only th

K2BT s68  VEIRRR 121 DMOADL 107 HASKFZ 105 Keqguv 102 LZIKBG  1uo
EF2TW 195 SMGDEU 118  UBSMV 107 OEFAX 105 WAIGYR 19l LIAZEC {0
WeCN Y52 SVEWEE |1 DMIBYE 106 DMIADR 1o WARYNU 10l VUZREZ 100
142AH 232 CT2BC 111 DM3ILDA  §06  DM3UE 14 DLeNP Il WIFLN 100
UWOKP 151 ekl 180 DMiXIE 106 UW3IXX 4 DM4ZXH (01 WB2HIV  f00
WARKVC 144 (i3HB 110 KP4DEY 106  WA2ZRD/3 In4  G3SKI 101 WA3P 1w
TAIWSA 139 JallKA  i10 W2CU 6 WB4UYD 104 KUSGI 0] WSONGQ 10
WIRKT 132 uveo: 110 W2DPL 10n  WeLNN 104 SPLMI {0l WASOKC LU
HIAGU 127 DM20ZM iy WA4KLH 106 WAGHMT 104 UA2DP 1 WB6YPX  ton
OHIAG  12p  JA3KWS 109  WASZWC 106 WBOUSBY 104 UBSVE Ul WSREBC 1an
IY4KE 193 DK3OV 108 WelNH 196 UALIBQ I3 EALKC 100 WANWIK 100
UV3TC 122 DMIDDN L8  WA2DYK 05 UOSSA 3 EA2IK 00 WBRHOL 0D
VO2AF 22 1S1AOV 108 WAINGG  1us LW 03 FAKCO 00 WASYZD  fud
OHESR 171 KIUKT JUR  WA3IBGC 0 KXDT 102 KW 1610

ONSMG 278 WAYQAM 206 WB2DLZZ 122 DIIFC 1 QZICE it DL3VY 102
WoAXH 143 KetlTM 186 FeAZM 118 WH4PNG  Hlu DLdva 106 WASKLH 192
JA2AH 130 LAAM 42 GZ4TA Lte  JAlKA 19 G3WEV 105 \WReDYY Ui
WoUN 4 ITUR tos  1OMOM 117 WR4ISZ 08 WRFXI 105 GIXPM/W1 100
WATFSZ 217 SWIAR 141 ARIKS 111  IBiMTK 107 E3KHL 14 Z51KZ 100
weCoG 12 EGAEW 1L CTIPN 1

Endorsements

totals from 120 through the 249 level are given in increments of 20, from 250
30U in sherements of 3. The totals shown do not necessarily represent
at the participant has reached the endorsement group indicated.

woluv 30 WSLIT I8N WAAYVO 240 WARTAX 100 WORXW 180 WAXMDR 140
WIZTD 30 WAIGTE W0 K46 2l WBeZUC M WITEO 180 WB2DZZ 140
EIYZW 315 WAIKSQ 270 SMTBWZ 0 WREXP 00 WISEF 180 WOQRIL 140
WA4DREK 115 WASVDH 270 SPeBZ 23 WAETDY X0 WEKZO MG ZL1AMN 40
GIIFC 310 WB&PNB MO VEIOL 20 WONAR 0 WIHDR 180 JAZAHR 120
JALZZ s WIDOM X0 W3IERB 10 WOTRE 200 WATOIWHRI 160 TABAUS 120
BaGLC 305 R4CYD B WAVIH M DI3LR 180 E4KA inl JABBKI 120
WoGk s DIAIH 2500 WawHK 220 K4NE L8 RENOQP 160 K3OVT 120
FABZO g DL3AR 250 WBURIX 2N K4RDE 180 UA4LM 160  K4EIC 120
K2LGI 300 FINB 2500 WPYZR 200 QZ1A 180 LAGOM 160 KeICG 120
K&UDI 300 GIAWP 250 KOHTM T (YZBBE 130 WALYVK (el KOZIMB i
OFTHGW 300 SMACMG 250 KRRCT 200 WIDAL 1800 WBINLM lab  WALHXY 120
W2VUE 0 W2MB a0 kPaDIE 200 W2AAU 180 W4IN 160 WARNL 20
ZLIHW Wy WAYVOL 2300 PYSOL M0 WISDV 180 WASUBYV 180  WMZVX 120
DE3PO 290 KXAAC 240  VE4ST M) WIYHR 180 WASOWE  1e0  WerFVI 120
or7uD 200 SMSBET 240 W2DEM G WIYT 180 WSUNE/6e 1ol WBIDII 120
FUTAG 90 WEPGW 240 WSNBL Mo WIAX 180 YUINIC 160 WOIG 120
BHBLLY a0 WSRUB 200 W2IRHEK 40

YVSAKQ 320 WhCCB 0 WA4AYVO 240 WAS TAX D LA4DM 160 WB2MQIL 14
KR2RK 318 WI9ZTD 300 ZL1AAS 24 WIMEA 00 HYSXS 160 WSLIT 140
WALROY 315 T4£8Q lag DLIOM a0 EASA P80 WAIMBE  1e0 WSMIG 140
WsAr 318 DK3IPQ wo FeaDx 2200 KACG 180 W4IN inty  WIFSE 140
GAJEC 3t QETUD 280 WIQEBM 00 0Z1Ad 180 WA4YDT 160 WEKH 140
HAA 310 FAdLH 20 FIVX i WALFZA 180 WASWOEF  1a0 DR4YA 120
JA3UL 310 WIDUM 20 RHeGLU 2o WIEOL 180 WSQHF 60 E2aal 120
K4YYL 310 KP4CGB Tl KGSVL 20 WEDX 180 CTIZW P40  W4PFK 10
W3ALY 310 CTIUA 250 KP4LJE W WBOFIX 180  K4BNC 40 EOZFL 120
PY 3AHS 305 KIKGB 240 WAIGTX 0 CRIEW 160 RKR7GEX 140 W2MPK 120
WaDRE 305 11BG) 240 W4PGW 200 [W4LD 160 WATCOW/HRL 140 VETXY/W6 120
OA4085 300 11AKI 161 WARYVK 140
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All operating amateurs are invited to report to the
SCM on the first of each month, covering station
activities for the preceding month. Radio Club news
is also desired by SCMs for Inclusion i these
codlumns. The addresses of all SCMs will be found on
page 6.

AFTLANTIC DIVISION

DELAWARE M, Roger B, Cole, WIDKX SEC
WAIDUM, PAM: WAIGSM, RM: W3IEEB, WA3HWU jomed Silent
Keys in beb. Bill was one of the fizst group fo organize a Delaware
Hamfest and was known throughout the Last for his vhf activity. He
was NCS of the Del. 2-Meter Net for years and shared his skills
ungelfishiy 1o help vhf heginners get on the air, Bill personitied the
idea that “An Amateur i a Gentleman,”
WA3IDUM as SkU, WAIQIU continaes high level of activity naking
3rd consecutive BPL and taking over as Net Managee of the DEPON.
WN3SLS and WNIRYH are new licensees in the Wilmington area. U,
of Bl security recently spotied a flnorescent tube near the
WAZGAY antepnay as a UFO. Traffie: (Febh.) WA3QIU 259,
WIEER 86, K¥ITVV 38, WAIGSM 31, WADLKXK 30, WAIFRV 23,
WA3GAY 22, wAIDUM 135, K3INEZ 9 Jan) WAMNU 464,
WASDUM 18, WA3GAY 18,

EASTERN PENNSYLVANIA — SCM, Georpe S. Van Dyke. Ir,,
W3HK - SEU W3FRF. RMs: W3EML, K3BR, KIMVD, WA3AF],
KIPIE, WiUDB. PAMs: K3BHLL WaA3PLP, OBS reports werg
received from WAIKFT, WalaFi, W3ICBH, WA3QOZ, W3ID.
WASIRG, OVS reports from WAIMCK, WASKET, W3CL, K3vaX.
00 reports from WINNC, W3IBEEF, E3RDT, W3KEK, PsHR:
KiBR, WAIQOZ, K300, KIMVO. BPLs: wa3OGM, WIEML,
KINSN, WA3QUZ, K3MVO, K3BHLUL

Ner kHz Operates ONT Q¢ RMIPAM
[N el 645 P Ly 447 519 K3iBR
HEN RUTY] 5:30 P M-F 27 557 KIBHL
PLTN Aslo o) P Dy 117 19 WAIAF
EASN e 630 B DY 18R 108 WAIOGM

WA 3FRUA
EPAPLTN Aul? 4100 P Dy 451 137 WARPLP

Delaware Co. EC 18 WASQFN, please note! WAIATQ moving to
Poceno area this spring. New witicers — Milton A RC, WILXN, pres.:
WA3ZBZO, vice-pres.; KIROM, secy.; KIVET, treas.; WA3QXL, avt,
wygr, RE Hill ARC, WAZIHG, pres K3IAWE, vicernres.) WAINGX,
seey. WAINTE, treas. W3IBUR will he MM2 for few wmonths in
YP7-VP9-HP4-and KZ4-Latd; laok For him an 7050, 7250, 14050,
14370, WIEML reports 95% of TCC skeds met, that’s same kind of
record. WIMPX now is K3BR! K3PIE made a pice anulysis of EPA
functioning, thanks. Penn ARC is preparing for the big FD.
WAIODZ reports the EEFN is going great 11157 week davs,
K3IVAX reports their 2-meter emergency net did real Public Service
during recent snow storm. W3IEU says he is gond for another §
vears. WIGMK got too much RFE in his scope, RTTY down until
sepaired, WAIJTKO reports he made top spot in La. QS() Party, The
PEN operated around the vlock on week end of Feb, 19, 20 snow
alert, WAIEEC has 2-meter fm activity going in Scranton area, also
stitting 6-meter boys too, Traffic; (Feb,) K3ABHU 911, W3EML 638,
K3NSN 614, WA3SQOZ 578, WA3OGM 577, KIBR 439, K30IQ
108, KIMVO 1359, WASMQP 158, KIPIE 139, WAIKWU 108,
WAIOVZ 105, WAIQFN 91, WAIPBM 78, WA3ATQ 4%, WA3AFL
48, WIVAP 45, WAILWR 3%, W3ADE 37, WA3PQA 35, W30Y 32,
W3HK 27, W3YR 24, WA3LVC 18, KIKNL 17, W3AIZ 14,
W3IBNR 12, W3BUR 12, WNIQLC 12, KIKTH 7, Wiva 3,
WAIBIQ 2, W3ID 2, K3VAX 2, WAIEIR 1, W3EU §, WIGMK 1,
WAIIKO 1, WIKIK 1, WA30ZB [, W3YPF 1. (Jan,) W3YR 24,
WAIOZB 2, WAIBSV 1,

MARYLAND-DMSTRICT OF COLUMBIA -~ SCM. Kurd R,
Medrow, W3FA - SEC: K3KMO. PAM: W3IFCS.' RM: W3ET,
WAV repews (P8, K3ITNM welcome 48 new OPS, WA3ICUC is
the new EC of Washington Co. W3TN renews his QRS alang with
WAIMSW. WA3PIG s new QRS/OPS, K3LFD iooks toward a
winter vacation, WA3SEOQP says his XYL is a certificated SWL.

May 1972

Note new appointment of

WIFCS keeps getting edged over by XYT WN3PLN. Both W3IEZXT
and K3IYZ have di-meter beams. K3VYZ has hzs at 951, to keep
trom mowing down the apple trees, WAILQV keeps increasing his
realtic count each month, WIEZ VY passed out a few numtbers to the
Noviees in the round ap. K3IORW keeps the phone scheduies despite
puling uo the overtime at work., WAIGKN bas that gleam in hiseys
for retirement. W3HXF says no little {lu bug & poing to stop him,
KIBA added a ten-meter antenna fo his already overloaded ballun.
WANYS s busy wleoting the school of b choice. WAIRIG is
putting on the milegge in MDD and MDCTN while waiting for warm
WX te 6% the Quad and then to DX, W3IABC has a short tnip to 5.
Armerica coming wp. WIEY snowed in for 5 days, monitered the
gmergency neis in case he got the vall, W3I0KN reports a busy
month passing traffic: pleasantly surpnsed to receive ECN and GBN
ret certificates plus the GBN LU0 award, W3TN says his rig and his
end fed antennas are not petting along too well together. WIEQVY
got down to one transceiver betore he couid get reparis started.
WIZSR says the DX test is hard wick but fiun, W3CDQ ran oft to
the Mardi Cras without the rig W3QU now 1epresents IRN on EAN
Mon, WIZNW is a regular on MDD from rare Cavert Couniy.
W3LDD sends in 2 nice report on the goings on o Aberdeen.
K3UAY and K3SMQ have new commercial tickets. WilDG,
WILEY, W3INFS and W3LDD check the W. VA, net in the recent
disaster. Feeryhody seems to be 2 county hunter in this area. New
AREC men are WAIGYF and WA3RSG. The MDCTN met 17 times,
bardied 46 messapes with an average attendance of la.d, Traffic:
oFeb) WITN 226, WIQU 198, WAIPIG 137, E3BA 105, WASLQY
103, W3FCS 64, W3Fa 53, KILED 4n, W3IFZY 42, K3ITNM 28,
WAIEHK 27, WIABC 17, WIHXF 1a, WAIGKN 15, IORW 10,
WITHW 3. tdam) WASLYS 41,

SOUTHERN NEW JERSEY « SCM, Chades F, Fravers, W2YPZ
- SECT W2LVW. PAMs: WB2FIE, W2YPZ, WB2HMU, RM: W2JL

Net Freg., Timertlays  Sess oNT o Tre. Mar.
NIFON 3915 63y 4 25 A WR2FIE
ECTYN FIen 3 M-y pa] b0 26 WBIHML
MCVHFEPTN 1459 3 F 4 i 1 Wayez

Violent winds the past few weeks played havoc with antenna
systems in the area. No doubt greater efforts will be put forth in the
installation of new antenna arravs. WA2FGS reports CI activities m
Salem County are really booming and the conversion of Hell
exjaipment to 2-meter fm is almost complete. K2ARY reports
transmitting four bulleting duting the month. OO0 W2ORS reports
uniy ane infraction of regulations during the month. W27ZI reposts
WIDH recently was inducted into the Soviety of Wireless Piongers
ISOWPY as its 1000th member, This saciety meets each Thurs. at
ILhnu AM. on 14135 kHz. WA2NZJ has joined Army MARS.
Traftic: WBZVET 406, WAZNZY 121, WB2HMU 50, WBIUVE 45,
WaALRGS 34, W2Z0 32 WBIFIE J1, W2YPZ 16, WR2ISFX 4,
WAZKWR 13, W2ORS 1, W2Z1 2,

WFSTERN NEW YORK - SUM, Richard M. Pitzeruse, KZKTK
- Asst, SCM: Rudy M, Ehrbardt, W2PVIL $FC: W2CEP, Section net
Jisting uppears in Apr, Station Activities. WVA2BCK is 2 new Extm
Class licensee, A new zlub is the Huffalo Area DX Club, WB2YQH
has detals, W2GBX recently operated as BHIB from Malta
WHINYL and WA2GCO have installed an antenna that has GOT to
work - instzlied in § degree weatker. W2ECM veptured from
Lomehrew (o a TR-4. K22ZFV has a new Tempo-i. The RAWNY
niecting of May ¥ will be held at the Fast Aurora High School.
W2SET shouid he teceiving his W4 call soon, WAZEAT 1eports a vhi
gang forming in Lockport. Congratulations to K 2UIR, new net mgr.
of ESS. The Clarkson Amateur Radio (lub elected WA2MOS, pres.;
WBISMD, veep: WAZIEQ, secv., WALIGA, treas. Also appointed
wus WAIMOR as fraffic mgr. and WB2HUA as K2CC trustee,
WICFP is wotking hard at his new SEC job and is eager to get ECs
in areas presently without one. Any AREC activity in your area? If
not, contact W2CFP, W2ROQF has the mobile going again, New
ARRL prexy W2TUK will be at the RARA Hamfest on May 3. As
vou may know, there is talk of the possible transfer of Western New
York to the Hudson Division. Like the idea? Let met know — and
ler W2TUK know at Rachester. Sorry to report the passing of
W2ZGM, well known Avbum ham. K2PN is operating an RITY
net, NYR on 3613 kHz nightly. NYS handled 443 messages with
745 check-ins in Feb. Rome Family Day is at Becks Grove as usual,
on June 4, There will be 2 meeting of the NYPON at that shindig.
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New digital readout

New Heathkit SB-650 Digital
Frequency Display. . . another

Provides
precise
readout

of frequencies
on all Heathkit
receivers

& transceivers

179%

“first’’ from the hams at Heath.

» Resoluiion to within 100 Hz =1 count

» Compatible with all Heathkit SB
Receivers and SB and HW Multiband
SSB Transceivers

e Six bright readout tubes display
MHz, kHz and hundreds of Hz

o Full 80 through 10 meter coverage

You asked for it and Heath produced it. An exciting
piece of ham gear to bright-light frequencies...
readable from up to 30 ft, away The new SB-650
digital frequency display reads the three frequen-
cies of 3 heterodyne circuit; then computes and
displays the actual signal received or transmitted.
All within a tight 100 Hz accuracy. Six bright digital
readout tubes show you exactly where you are as
you tune across the 80 through 10 meter bands,
from 3 ta 40 MHz. The $B-650 lets you read kHz to
five places...plus tenths of a kHz.

And talk about compatibility. The SB-650 is de-
signed to team up with all Heathkit SB-Series
Receivers and Heathkit SB~ or HW-Series Muftiband
Transceivers. When it's in combo with a transceiver,
the “650" calculates and displays hoth transmitted
and received frequencies. To make installation eas-
ier, the $B-650 manual fully describes and illustrates
all inter-connections necessary for the specific
Heath gear you own.

The addition of a Digital Frequency Display will in no
way degrade your station’s performance — and when
teamed with budget equipment, such as the Heath-

kit HW-101, the SB-650 can give you pinpoint tuning
accuracy to rival transceivers costing hundreds of
dollars more!

The all solid-state circuitry uses 35 I1Cs and six
transistors, An |G voltage regulator protects the de-
vices from failure due to overvoliage, a common
problem with discrete regulators. A built-in memory
assures non-blinking operation, and there’s a spe-
cial circuit to minimize last-digit jitter.

Your SB-650 assembles in just four to five hours
... because IC's and display tubes plug into sockets
gn the double-sided glass epoxy board. And because
there are no tuned circuits, only four easy internal
adjustments are needed to get your “850” peaked
up and ready to go.

The SB-650 Digital Frequency Display. If's got fo
be one of the most “up-and-coming™ pieces of ham
gear ever offered. It's another trend-seiting “first”
you can count on... from the hams at Heath.

Kit $8-650, 9 Ibs., mailable ............ $179.95°

$B-650 SPECIFICATIONS -~ Frotuency Range: 3-40 MHz (80
10 meters). Frequency Display: & display tubes (kHz to ¢
places, alus tenths of kHz.) Maximum Viewing Distance: 30 fi
Maximum Inpat SignaR 5v rms. Accuracy: 100 Hz =1 count
Compute Time: 160 msee. Bensitivity: Adjestable. Input im
pedance: 2000 ohms. [nternally Generated Spurious Freguen
gies: Approx. 0.25 uV equivalent signal level, Grystal (clock
Frequency: i MHz. Crystal Aging Rate: Approx. 10 ppm/yr
Amhient Crysta) Stability: Approx. {0 ppm from -+10 t
+65° 3, Ambient Operating Temperature: 0°- +40% [ Am
bient Storage Temperature: —55° to 4§09 . Power Source
1207240 VAC, 50/60 Hz, 10 W. Dimensions: 3%" Hx10”\
x 10" D,



...Lo team up with the

(7] |
Heathkit SB-303 3“995*

Receiver

= Receives USB, LSB, AM, CW & RTTY,
80-10 meters
+ 15 MHz WWV reception
* Compatible with the new SB-650
Digital Frequency Display
The Heathkit SB-303 — heart of the renowned SB-
series separates — with the signal seeking capa-
hility the general and advanced ham wants. lts
standard, trend-setting features provide the full-
blown versatility you want... without the expense
of those “'add-on-dollars” options. And its compati-
bility with the new Heathkit SB-650 Digital Fre-
quency Display offers you even greater operating
convenience.
The SB-303 sports full transceiver capabiiity with
the Heathkit “400” ar "401", three-position AGC,
25 kHz calibration, antenna and power connection
for two VHF converters, 15 MHz WWVY reception. All
this with 2.1 kHz selectivity, less than 0.25 uV sensi-
tivity and 60 dB image rejection.
The exclusive Heathfactoryassembled and
aligned LMO, with 1 kHz dial readout, assures you
of peak performance and incredibly smooth linear
tuning. And a new RF attenuator lets you adjust
sensitivity for optimum signal handiing. The $B-303
solid-state design utilizes 27 silicon transistars and
one IC for instant warmup, plus 100 Hz stability in
10 minutes. A dual-gate MOSFET front end provides
outstanding dynamic range and large signal han-
dling capacity with low distartion.
Wiring harnesses, ning plug-in circuit boards and an
extender board make assembly, alignment and main-
tenance easy. As always, the famous Heathkit as-
sembly manual guides you a simple step at a time.
Kit $B-303, 21 Ibs. .................... 319.95*
SBA-301-1, optional 3.75 kHz AM crystal filter,
Y 21.95*
SBA-301-2, optional 400 Hz CW crystai fitter,

Tho o 2295%

229%

Heathkit SB-401
Transmitter

» Transmits USB, LSB & CW
with 100W PEP

¢ Built-in power supply

Here’s the high-performance fransmit-
ter that teams up with the 303" to
deliver full transceive capabilities on a
budget. The SB-401 covers 80-10 me-
ters; transmits USB, LSB & CW with
100 W PEP. A single front panel switch
selects transcejve or independent op-
eration of “401" and 300-series re-
ceiver. The optional SBA40QL-T crystal
pack makes the SB-401 compatible
with any receiver. There's also a built-
in 1207240 VAC power supply. And a
modular sub-pack packaging and as-
sembly procedure add to the ease of
building the SB-401. A hot competitor
i any ham shack — order yours, today.

Kit SB-401,36|bs. .......... 299.95*
SBA-401-1 crystal pack, 11b... 29.95*

WHEII‘H'IKIT
------------------- Schlumberger

HEATH GOMPANY, Dept. 8-5
Beaton Harbor, Michigan 45322

[[] Please send FREE Heathkit Gatalog,
[*] Enclosed i5 §
Please send madelis)

;00903 WSDY U1 0qQUIa3 3537110

I

S SRS |

, plus shipping,

Name.

Address

Gity.

Prices & specificatians subject ta change without notice,.
*Mail order prices; F.0.8. factory. AM- ZBGR

e e e e T e o ek A e e o . o s -—J
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HERE IT IS! . .. one complete U.S. Callbook
and one complete DX Galihook per vear and nho
change in price. In addition you can keep your CALL-
BODKS up-to-date through a subscription o the new
Service Edition Series published each March 1,
lune 1 and September 1 - each ane covering new
licenses and all activity during the preceding quar-
ter. Annual subscription to complete Winter CALL-
BOOKS pius 3 Service Editions only $14.95 postpaid
far the I1.S. and $11.45 postpaid for the DX

Over 285,000 ATHs
in the U5, edition

Over 180,000 THs | ==
in the 0X edition i

$6°5
These valuable EXTRA features inciuded in both editions!
o {IS[ Managers Around  « Frefixes by Coundries?

‘c‘" “’""‘:'-R i » Zips on all QTHS!
= Censas of Radio . ot
Kmateurs throughout :igﬁgblétl,’h'“’m
the world! D ot
« Ratio Amateurs’ License * Where To Buyl
Glass!  freat Circle Bearings!

* Werld Prefix Map!
« International Radio Information!

o Amateur Prefixes = Plgs much more!

See vour favorite deater ur order direct {add 25¢ for

mailing in U.S., Passessions & Canada. Elsewhere add

a_ 50 YEARS OF SERVICE
TO RADIO AMATEURS

GET YOUR NEW ISSUE NOW!

« International Postal

warr o R R

925 Sherwood Drive
Lake Blutt, ILl. 60044

Traftle this wsoath s down o bit from last yeur, Check the
enpiration date of your appoiniment, and he suze vou keep at
property wudotsod, Ve cotild use acbve (s and (OBSs. (3 mferested,
drop e o lime, BPL went to WIOL. Praffic sith the *indwating
PSHR: (kb)) WA U® 428, WA2LELD* M1 W2LER* 289, W20LE
04 WK (9h, WIRIE® [7), WIMTA® 115, KARTK® va,
WIFHX 75, W2RQE b9, W2B* 635, K2R 63, WRBZLOP 51, K2CU
A8, W2DBL 47, WAISIR 4b, WIMSM 31 WNIAOG 30, KIDNN
2T OWEBIHLV 26, K20V 25, WIEAL 21, WAZMPC 19, WIHYM
IR, KIQIW T8, W2PNW Ia, WAITLE 14, WB2YEM 14, WAILUE
13, B25P0 12, WAZICE 11, WRIQAR 7, KXBWR 6. K2IML 5,
WIPVI 4, WE2FPG 3. WAINPQ 3, WAJOMN 3, W2CTP 7,
WAZULA 2 {Jan.t WB2YTM 1, WAZEAT 10, WE2FPG S

WESTERN PENNSYLVANIA - 'M, Robert k. Gawryla,
WIMEM - S0 WIKEPL PAM: KSZANP, RMs: W3ILOS, WIKIIN,
WAL, WPA OW Net meets dasly on 3585 Kbz at $:00 PAL
KSSN meets Mon. through bricat 6230 P.M. on 3383 ke, All times
foval 1t is with the decpest megret we rooond the Silent Kevs of
W3IOC and WAIMOK. There were o oumber uf upgrudings this past
moath with WAIMWO to bxtra Class, WA 3s POF.PXA and QAY to
Advanced Class: WN3s OTO, PUX apd PMT to General Class.
WNSRDE and WNIROQX are new Novices, The Nittany ARU has
mne aew Novices as 4 vesult of their code aod theoty clusses -
WN3s SLY, BLZ. SMA, SMB, 8M{', SMD, SME., SME aini MG, The
Radie Asotiation of e honored W3YX s Ham of The Month,
Ihe RAF iy completely wbuilding their repeater shatinn and
wmstalling rhe wuipment 1n new tbstaltytions. They hope to have a
EW on shnrtiy, KJATZ condusted un op-the-air election for the
Metropolitan VHE net with W3YWL elected as the new net chin,
and WAIMALU as seoy-treas. WASNAL, FC for Green County, had
the lacat net actvated fog possible help duriog the W, Va, fload, The
Nittany AR mmstadled new officers at their annuwd Inangueation
Hanquet — KSRBEH, pres; W2EKATS, vice-pres.; WASIFC, sy
WISAY, freas; WINLM, trustee. WPA CW Net had 29 sessions ui
Frho with 37TE wattons QNI and 271 miessages hundlod. Public
Sevvice Honor Rofl for eh.; KIZNE 57 WASNAY 56, W5LOS 39,
WINEM 39, WaASPLL 3y, WIYA 3, Traffic: WASLPL 200,
WAINAZ 99, WINEM 184, WIKUN 181, W3LO5 144, KIZNP
133, WiYA 97, W3ATQ kS, RITICT bk, W3MI 56, KIANI 42,
KISMB 20, K3VOV 20, KISIN 19, WATHSR 13, WaAlrXa 12,
WAHYA B, Wil 2

CENTRAL DIVISION

ILLINGIS - SUM, Edmood A, dfetrges, WYPRN — SIC
WORYT, PAMs: WAOCCE and WAYPDI tvhith, BM: WARZELL . Cook
Connty FC O WeHPG,

Net Freq. TimetZlildays P
thiN 940 14Uy Hu +
LM 1nutE 300/0300 Dy Ien
NCPN ECDE Ao Koo M-8 141
1 PON [ERE 143072245 M- 740
t PaN 145.% 1200 MWE 7
I PoN SE2H n200 M 4

WINIM of ARRL Hy. will be the puest of the Starved Rovk Radio
Uik Hamfest to be held Sun Juae 4 af the 44 b grounds at
titawas, WYELE pussed bis Advanced Class exam. All instizctors are
ueyd to reyister 10 the ARRL Lnstruction Bists as mentioned n Jan.
UST, p. LU vor deepest sympathy o the tamilies and fricnds of
WAURNM and WWZDQ who woently pussad awsy, It was pice
meehing the wany at the Wheaton Hamtest, & great crowd was
prosent aud oy an cyehall (450 was held with this beirg the fimt
Uamiest of the year ia this seetion. WBIAUR sutfesed wind damage
B Wzad. KYI¥ER is mznaper nf Laod of Flectrones v Lembaxd,
15, twhich sponsors conde & theory viasses eveiv Wed nite at i "W)
wyt weat of Chicago with a very fine amatenr supply. New otfners
ol the McHeney County Radio Club are Wk DX, WBICET and
WEIHPX., WaCWIL 18 un the wir with a new Allied sihfew
transceiver, WOHRY, 9RN net men. reports that the net bandled 194
peces of trattie sluong the wonth. This colump’s sempathy o
WORRD (DX Fd. of USMwhese mother passed away on Feb, 24
WAEGE, RYDOVWBYALL, KIAUE and WYYME were elected ax
the 1477 officers of the Chicago Area Rado ©lub Council. WHYHFE
is u pew General Class Livensew, WNIEV L and WNOLZC have passed
therr General evams. WNWINX peeptly received bis colll [he pew
wificets of the Dupage Amateur Kadio $lub zre WAYLE L, WBIEXT,
WAILVE, KYESW and WHYEBE; their code and theory vlasses
praduated WNIGSS, WNYGST, WBYE XL, WBYGTO and WNILEG.
WYLDU repurts that s [ee County KACLS Net mects dady on
fd6.4 MOz ar (A, WEEYY 55 uow S9MLE in Glvmipta Feids
Ipreviously  KYAEIW m Jalieth. WYLNOQ suys more chech-ing ame
oeded for the 11 PON from Chwsgo, frequency s915 a0 23452,
‘the (ti-Town Radie Amatent Cluh hesded by s pres. K9YLE,
presented to the Homewood Public [ibrary the publication, *From




AHA!YOU THOUGHT GOTHAM

made ordinary, everyday, run-of-the-mill antennas. No, no, no. We make
winners through superior materials and desigh. WA1JFG won the New
England Round-Up championship with our 3-element [S-meter beam by a
margin of 5,982 poinis! In QST since "53,

UR4VIP, SM7DLE, XELAE, DM4SKE,

HUADS Totally watisfied with quad, Worked
CWESD

FLESR, FoAlM, H}\TVH m iru Ilt’lll‘ﬁ

Instructions breere

CUBICAL QUAD
ANTENNAS—
these two clement
beams have a full
wavelength driven
element and a re-
flector( the gain is
equal to that of
a three element
beam and the di-
rectivity appears
to us to be excep-
tional! ALL: METAL (except the insula-
tors} — absolutely no bamboo. Complete
with boom, aluminum alloy spreaders;
sturdy, universal-type beam mount; uses
single 52 ohum coaxial feed; no stubs or
matching devices needed; full instruction
for the simple one-man assembly and
instaliation are included; this is a fool-
proof beam that always ‘works with ex-
ceptional results. The cubical quad is the
antenna used by the DX champs, and it
will do a wonderful job for you!

10/15,/20 CUBICAL QUAD SPECIFICATIONS

Elements: A full wavelength driven ele-
ment and reflector for each band.

Frequencies: 14-14.4 Mc,; 21-21.45 Mec.,
28-29.7 Mec,

Dimensions: About 16" square

Power Rating: 5 KW,

Operation Mode: All.

SWR: 1.05:1 at resonance,

Boom: 10’ X 134" OD, 18 pgaunge steel,
double plated, gold color.

Beam Mount: Square aluminum alloy
plate, with four steel U-bolt assem-
blies. Will support 100 1bs.; universal
polarization,

Radiating elements: Aluminum wire,
tempered and plated, .064" diameter.

X Frameworks: Two 12/ > 1Y OD alu-
minum ‘hi-strength’ alloy tubing,
with telescoping %" OD tubing and
dowel insulator. Plated hose clamps
on telescoping sections,

Radiator Terminals: Cinch-Jones two-
terminal fittings.

feedline: (not furnished) Single 52 ohm
coaxial cable,

Now check these startling prices —
note that they are much lower than
even the bamboo-type:

10-15-20 CUBICAL QUAD. ....... $37.00
10-15 CUBICAL QUAD. . ........ 32.00
15-20 CUBICAL QUAD. ....... <o 34,00

TWENTY METER CUBICAL QUAD 27.00
FIFFTEEN METER CUBICAL QUAD 26.00
TEN METER CUBICAL QUAD. . ... 25.00
{all use single coax feedline)

‘Just « note to let you know
Ms that as a Novice, vour 3-E1.
15 Beamn gt me R Section

Winner and New England Division Leader
in Novice Round-up, See June OST, p. 57
for picture of ant. {helow). Tnx for a fine
working piece of gear. 738, Juy, WALJFG"

Compaure the per-
formance, value, -
and price of the foi-
lowing beams and
you will see that
thisoffer is unprece-
dented in radio his-
tory! Each beam is
brand new! full size
(36’ of tubing for
each 20 meter ele-
ment for insgtance);
absolutely complete including a boom
and ail hardware; uses a single 52 or 72
ohm coaxial feedline; the SWR is I:1;
easily handles 5 K W3 % and 17 aluminum
alloy tubing is employed for maximum
strength and low wind loading; all beams
are adjustable to any frequency in the

ey £

2EL20....... 520 4E110...... 520
3EL20......, 27*% 7FRI10....... 34%
4E20....... 34* 4EB16,....... 2
2EI15....... 17 BElG6........ 30*
JEN1S..... .. 2L IZEN2....... 27¥
4ELLS....... 27* *20-ft. boom

5 EI 15.

ALL- BAND VERTICALS

1 band vertical!”® asked one
skeptic. “Twenty meters {s murder
these days. Let's see you make a
contact on twenty meter phone
with 'low power!” So K4KXR
switched to twenty, using a VR0
antenna and 35 watts AM, Hereisa
small portion of the srations he
worked: VE3FAZ, TI2FGS, WK Y],
WIWOZ, W20DII WAsDJI‘ WB2-
FCB, W2YII]I VE3FOR, WABCZE
KISYB KZRDJ I\IMVV KSHGY -
KiUTL, WSOJ(_. WA2LVE vsi2
MAM, WASA’[S KIPGS, w2QipP, T
W4JWJ, K2I’SK WASL(JA WB2- o
KWY, W2IWJ, VEIKT. MoraI: it's
the antenna that counts! ‘1F'
FLASH! Switched to 15 c.w. and “
worked KZS5IKN, KZ50WN, iICI-
LC, PY5ASN,FC7XT, XE2I, KP4-AQL,
SMSBGK GZAOB, YVSCLK 0Z4H, and
over a thousand other stations!

Y40 vertical for 40, 20, i5,

10, 6 meters............ $14.95
V80 vertical for 80, 75, 40,

20, 15, 10, 6 meters. . . .. $16.95
V160 vertlcal for 169, 80, 75,

40, 20, 15, 10, 6 meters $18.95

How to order: Send money order only (bank, store, or United States) in full.
We ship immediately by REA Express, charges callect, DEALERS WRITE!

GOTHAM, 1805 Purdy Ave, Miami Beach, Fla. 33139



OPERATING

SUPPLIES

Rerord keeping can often be tedions. But not
with the {RRL Log Book. Fully ruled with
tegible headings it helps make compliance
with FCC rules 2 pleasure. Per book 75¢

M obile and portable operational needs are
met by the pocket-size log boolk, the Minilog.
Designed for utmost cunvenience

bl PASE L.l ieiisieraiaas 50¢

First impressions are important. Whether
voa handle ten or a hundred messuges you
want to present the addressee with u neat
looking radiogrum . . . and vou can do this
by using the officiul radiogram form.

0 blanks perpad, ........... 000 35¢

It vou like to correspond with fellow hams
vou will find the ARRI membership station.

ery ideal. Adds that final touch
to yvour letter. 100 sheets ...... $’. 75

and they are available
postpaid from . ..

The American Radio Relay League
NEWINGTON, CONN. 06111
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Semaphore to Satellite.” WHOBXC, WBOHRIY, WBYRKR, K9V,
and WEYERD were elected ax officers of the Southeastern 1. Ham
Society. WNOFCD is o new Novice in the Decatur arsa, WNITXW
and WN%JAB are aew licensees in the Chicago Amatenr Radio Club.
The Six Meter {Tub of Chicago will hold their Annnal Hamfest, Sun.
Aug. 6 at ficnic Grove, v route 45 m Frankfort, 11, The following
weinhers uf the Shawnee Amateur Radio Amsn. (SARA) handled a
large aniount of trathe for the Ceresbral Palsy Diiver WJL,
WAYZXT, KYWEN, WNYFZU, wAYGUU, WAGZRS, K9LXZ,
WNGIPA, RHUZE, W9OXQ and WYLKI draffic: (Leh.) WINKG
3, WAIZUF 314, K9AVQ 226, RyVEA 186, WAYOHRR 117,
WYFLE 85, WXV EI, WAYLDC 71, WILNQ 49, W9HUT 43,
WOMLE 41, WAIRTR 38, WHUAWY 24, WBOFHI 21, WNOEFVG 18,
WAYELT 14, WASLHG 7. (lan.y WYFLF a5,

INDIANA — SCM, William . Johnson, WIBELHD - SFC: WYHC,
RMs: WBIANT, WOFC, WOHRY, WA9ZKX. PAMs: L9CRS,
WAYOHX, (vhi) WIHWR, WIPMT.

et Freq. Time(d}/Davs  Tre Mgy,

ffeN dyid {330 Dy 448 WASUHX
2130 M-S
2300 Dy

QLN LT 0000 Dy 148 WEBIANT
MO0 Dy

WON Ieln 1245 su 2% WaolMH
140 88

IPONVHE so.7 0200 E-T D] EvAPH

50,2 6000/G200/

0400 Dy

IPONCW 3740 nono Dy wAsUMH

Hoosier VHF ia WePMT

With deep regret 1 report W9HIF and WAYQWR as Silent Keys.
Clark County ARC new officers are WA9YXA, pres.; WAYRLUP,
vice-pres.; WAYFCM, treas.; WOHRY, secy, WAYOKK reports the
Central Ind, AREC Net on 5014 15 closed, ne activity. WORE is the
call for the vleh station of Tr State ARC at Angola, WNSITB passed
his General in Feh, GIBARC AREC Net is on 50,58 M/ at 02007
first Wed, ol the month. WOKZN and K9STH ware the fiest J-meter
im o operate in Gibsor Couaty. The Indiana Repeater Council had
their first meeting Jan, 25, 197} Officers are K9LSB, chmn.:
WIDLU, vicechran,; KATUBF, secy-teeas. Members of the Councid
are fm repeater stutions WITNX, SWAYLAU, K9SIT, W9kl V, K9ISE,
WICSF, WAYWVC, KoLPW, W9APP, WAYGOP and K4TOV
associate member, WAALY, ex-WODEW is reported as a Silent Key,
The Lake County 1vth Banquet was as big as ever, Speakers were
WYHPCG, Central Division Dir, amd your 3CM WOBUG, WIPRN,
Wice-Dr. wua also there with hrs family, WA9T.GE has a broken feed
Irne to the tribauder, WN9LRY editor of Bot *N" Dashes published
by the Central Ind. Radio Assn, 1s doing & line job. (IN Honor Kol
WOET 65, KUPL 57, WIQLW 51. Amateur radio exists because of
sepvice. meadersd, Trathe:r tkeh,) WAYWIA 335, WIQLW 172,
WBYANT 140, BIUPL 173, WOBTIO 14, WBYEAY Rl WASDRX
T4, WREWH ah, WAYTES 46, WAYCHY 40, WaPMT 40, WOHRY
15, KRIQY 34, KYYRM 30, KICBY 19, KYRPT 19, WAYY XA 26,
WOLG 23, W9DZC 17, KYILK 17. K9DIY (b, WI9ULH ls,
WAYAXE 15, WIHWR 14, WOKWE 14, WALOAD 10, WYRDP 9,
WAIBEE %, KIEFY 9 WROLRP 8 WAIWME R, WONQA &,
WOUOZ 5, WAIBVIE. 2. 1Jan.) WAYYXA 3.

WISCONSIN -~ 5CM, Joseph &, Taylor. WOOMT - SFC:
WaNGT, PAMs: K9FHL WASDAY, WADQKP, WAIPEM. RMs:
WIKQB, KOKsA, WBIDXE.

Net Eren, Timegg)tilays QNI Q1C Mgr,
WEBN GRS 2300 Dy 1147 (30 KeBFHI
WiIN R1.T:% ) 0115 Dy s 127 WRIDXK
BEN KL L) 1800 Dy ni2 51 WASQKP
HWN Ieus 1245 -5 49 347 WAYONAY
WREN 3662 000 TTH 53 4 K9KSA
SWIKN 145.35 w230 Dy 140 5 WAUPKM
Wi-PON 3928 18071 M-F S48 105 WeEMC

The Wisc, QSO Party held this month drew many happy 050s along
with A4 messages went to your SUM. Don't forget the Yellow
Thunder Hamfest May 20 at Lake Lielion and WNA Picric Tuiy 9 at
tireen Bay. K9FHI enjoving mobile on .94. WAIMCC and WAYSWX
also enjoying [m with HR2A, porta packs and s couple of Honda
Wet cells. WITWR 15 building » new sulid-state ssh expiter fo go with
his homebrew soceivet. Mannette Club, M&M ARC, holds ew
practice every [hurs, Your 5CM would like to hear from any club
holdwg repalar classes, drop me a ling. Also encourage all tnateictars
and ators to register with ARKL instructor corps, See lun. QST .
Tu4. Congrats to KIPPL for ONT in the WI-PON tor over fhree years
without a onss, alse to WICXY for Jan, and beh, BPL.
WBYEOQUIXED savs it feels pood to he op the meeving end of a
pile-up when he operates XE2(TM, KKSA bas been reelected pres,
of WNA. If you would ke to yet involved with WNA drop KYKSA




grain Commercial duty HF antenna

systems don’t compromise HF efficiency

New from Hy-Gain... replacements for the old, inefficient whip and tuner combina-
tions. Now get maximum performance from two new high efficiency antenna
systems that operate without tuners or other external matching devices. Specifically
designed for commercial duty HF communications circuits. Connect your trans-
mitter, receiver or transceiver...and communicate with nearly 90% efficiency.

Check Hy-Gain features...and low prices.

Model V-4220 Vertical Omnidirectional

4 through 30 MHz (or 2 through 30 MHz}

* Tunes any frequency 4 through 30 MHz (or 2
through 30 MHz)

» No tuner required —50 ohm input

* VSWR 1.5 to 1 maximum

« True Ya wave monopole radiation patterns at all
frequencies

» Available in fixed station ang shipboard models
+ Installs with 2 men in a matter of hours

Price for 4/30 MHz version $1,100 U.S.

Model LP-1017 Log Periodic 6.2/30 MHz

* Only 36' x 40r, 320 Ibs.

* Covers 6.2 through 30 MHz continuous

+ Operates in all high seas HF fraquencies 6.2 and
above

* VSWR max 2.5to 1, (2.0 to 1 aver 90% bandwidth)

* The smallest, lightest LP ever built

* Fixed azimuth or rotatable

* Available as complete system with tower and
rotator, or mount on your existing support
structure

Price $1,100 U.S.

Write for complote details an these and other communications antenna
systems avaifable from 2 through 1000 MHz.

HY-GRIN ELECTRONICS GORPORATION

Phone 402/434-4151

Lincoln, Nebraska 68505, USA Telex 48-6424

(International agents and distributors write Export Dept.)
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The No. 90901
One Inch
Instrumentation Oscilloscope

Minizturized, packaged panel mounting
cathode ray oscilloscope designed for use
in instrumentation in place of the conven-
tional “pointer type* moving coil meters
usgs the 17 TCP1 tube. Panel bezef matches
in size and type the standard 2” rquare
meters. Magnitude, phease displacement,
wave shape, etc. are constantly visible on
SCOp@ straen,

JAMES MILLEN
MFG. CO., INC.

MAIN OFFICE AND FACTORY
MALDEN
MASSACHUSETTS

a card, Traffic: (Feb.) W9CXY 519, WODND 440, K9CPM 381,
WERSCTL 273, K9KFHI 101, WOUCR B3, WOES] 68, WBOARF 42,
KSIPS 38, WIKRO 36, WORCH 35, WBYDXK 34, WOIHW 30
WAILAZ 30, KIKSA 29, WASOAY 28, WOAGUW 26, WASBZW 25,
WIDXY 16, WAYPKM 14, WOZBD 12, WYIR 10, WBICMD &,
ROLGU 7, WORTP 7, KYUTQ 6, WAYMCC 4. (Jan.y W9CXY 531,

DARKOTA DIVISION

MINNESOTA - 5CM, John H, Halstead, K$MVF — SEC:
KOLAV. RMs: WOZHN, WAQYAH. PAMs: KQELT, WAQHRM,
WPKUL, K@SGK and WHSYG are Silent Keys. WBOBYV urges ali
instructors and tutars to register with ARRL Instructors Corp. See
Tan. ¥972 QST. WAQVTZ, in Rochester, Minn. had a patient n the
Methodist Hospital on her phone patch hooked up on 75 meters to
WAQVAS in Minneapalis, who, in turn, patched to WAQVIK in 5t.
Lows Park, Minn, WAOVIK was in contact with WAZRKU in
Sanbarn, NY. on 20 meters, The net result being the Rochester
patient through three phone patches tatked to WA2RKU and
nce-versa, WNGGKH reporting traffic handled on MIN, Mitch also
vhecks into the Handi-ham System via WAQRRA, Tnaffic: 1Feh,)
WAGVAS 690, WYZHN 311, WASYVT 246, WAHGRX 203,
WAGLAW 132, BOZRO 130, WBOCNM 120, WaAREPX 117,
WBODZA 112; WADTHC 76, KPMVE 63, WOWEA 60, WAOYAH
56, WBPDYZ 54, WADSG) 48, KPPIZ 34, WOATO 32, KGZBI 29,
WADYWA 20, KOFLT 25, WADHRM 25, WBPDST 20, WARVUP 19,
WOBUC 18, WARUWT 15, WBEDHG 13, WAGVYE 13, WARIPR 1],
WADURW L1, KOZXE 11. WAGYGE 10, WoBUO 9, WQOBE 8§,
WOKNR 7, WBBBRG 6, WNACWC 6, WAGDCQ 6, WNOFMR 6,
WADMMY 5, WBODDH 3, WNOGBX 3, WNOGKH 3, WBATE 2,
KQICG 2. {Jan) WAPURW 16, WAQVHX [ 1. (Dec.) WABURW 10,

NORTH DAKOTA - 5CM, Harold L., Sheets, WDM ~ SEC:
WAQAYL. OBS: WBQATR. QU WOBF. WAPAYL and W9¥DM
ameng others were relieved of some severs noise problems from
powsr lines, WAQAAD/® back in the woods has werked 90
countries on 13 meters with a 15-ft. dipole while at the same time
swilling his DXCC count. WAQRFELO it trving it the hard way by
working DX on 40-80 meters with some seccess. WBRCMT was in
the hospital. KOPZW, the Vaitey fr. High School Radio Club of
{rand Forks recently lost their mast and antenns. WBRFDT a new
Conditional in Grand Forks is on with ap NCX 3 and doing UK,
WADBMLE has just moved to the Minot AFB from LIi. He has been
very active in the NTS pets and is the asst. mgr. for the Central Area
Net. WAPELD has been working with WANSUF on his Advanced
Class license and reports the code test has been pmssed. Vou
remember KGPZK from western NDAK — he turned up as WTHFE]
on the YL WX Net and renewed acquaintences with » number of his
old friends. WARSIB took a trip up in VES- and VEG-Land. He
reminds us that the Intemational Peace (arden Hamtest will be on
the Canadiar side in the Centennial Pavillion july ¥, 9. Cantact
Pept. Communications, 600-266 Graham Ave,, Winnipeg, RICOK7
for application blanks for permit to operate mobile in Canadz. Be
gatly fellows befure the rush is on. WBAGBW, ex-WBIHYC and
WOIKK are new calls in Grand Forks. WBODTI/® is leaving the
USAF and wall be in Pueblo, Colo,

Net - kHz CST)Days Sess.  {NT QTC Mgr.
Goose River 1990 4900 Su 4 a3 : WeChOo
YLWX 3994 0730 M.F al 380 367 WAYGRX
WAQMND
PON 3994.5 M Su 12 1 15 WAQSIB

1830 55
NDRACES  1996.% 1730 M-F 42 694 81 WB@ATI

1830 M-F
ND OW 1640

Traffic: WAQAALY® 171, WRMLE 137, WAGELO 120, WAQSUF
72, WODM 30, WoWWL 30, WAEF] 26, WAGREW 25, WoCDO 24,
WOBHT 23, WAQIZF 20, WAQIPT 18, WBPBUF 15. WAGSIB 13,
WBOCCA 11, WPMXF 10.

SOUTH DAKOTA - SOM, Ed Gray, WAQCPX — A repeater
meeting was held at Brookings in regards to state-wide repeater
planning with Civil Defense personnel prasent at the meeting,
WOKXZ and WPSIR made presentations. Plans are in the works for
two and possibly more repeaters in the state. Dick Nesh $4-5
Marday, Sioux Falls, $.D. 57503 will serve s coordinator and 1f you
are planning 2 repeater please inform him so frequencies can be
cootdinated. Net reports: Morning WX Net — wverage 24 QNI NIQ
- 544 QNI and 9 OTC; Early Evening — 303 QNI and 30 TC; Late
Evening — 1401 ONI and 51 QIC; SDN CW — 209 QNI and 4%
QTC. Traffic: WHZWL 393, WOMZL 349, WHHOJ 125, WAPUEN
6ll, WAQFUZ 52, WAGTNM 50, KOAIE 25, WAPBZD 22, WOEOP 3,



. .with- Robot, the whole is
substantially greater than
the sum of its parts. |

As you know, it is entirely possible to build
a slow scan monitor by using surplus parts.
But Robot equipment uses NO surplus
parts. Instead, when we designed our Slow
Scan camera and monitor, we engineered it
for dependability, performance, and to be
trouble free. In so doing, we specified com-
ponents of the highest quality, and in some
cases had to develop some compenents from
scratch to meet our specifications.

The results have been most satisfactory.
Of the hundreds of Robot monitors and
cameras now in use, not one has developed
any major problem, and less than 2% have
experienced any difficulty at all,

But more important, by having parts of

such high quality, the Robot Monitor and
camera, give remarkably high performance.
And that, after all, is the name of the game.
As we said. .. with Robot, the whole is sub-
stantially greater than the sum of its parts.

ROBOT MODEL 70 MONITOR. . . .$495
ROBOT MODEL 80 CAMERA. . ... $465
25mm 1.9 LENS............... $ 30

[ROBOT]

ROBOT RESEARCH INC.
7591 CONVOY COURT, SAN DIEGO, CA 92111
(714} 279-9430

Seo the complete line of Robot SSTV equipment at your nearest dealer.

Birmingham, Ala. 35233, James W. Clary Company, 1713 Second Avenue South, (205) 322-2486 e Anaheim, Calif. 92804, Henry
Radio Company, 931 North Euclid, 3714) 7729200 e Los Angeles, Calif. 30064, Henry Radio Company, 11240 West Dlympic Boule-
vard, (213} 2720861 = Dakland, Calif. 94607, Amrad Supply, 1025 Harrisan Street, (415) 45)1-7755 ¢ Denver, Colo, 80202, W
Electronic Systems, 1401 Blake Street, (303) 244-5523 w Miami, Fla. 33137, Amateur Radio Cenfer, Inc., 2805 NE Second
Avenye, (305) 374-4101 = Honofulu, Hawaii 968D3, Honolulu Electronics, 819 Keeaumoku Street, {808) 949-5564 e Baltimore,
Wd., 21211, Amateur Radin Center, 1117-19 W, 36ih Street, (301} 889-5214 e Wheaton, Md. 20902, Electronics International

Setvice Gorp,, 11305 Elkin Street, (301) 946-1088 » Reading,

* Muskegon, Mich, 49441, Electronic Distributors, Inc,, 1960 Peck Street, (615) 726-3196 ¢ Butier, Mo,, Henry Radio (815

ass. 01867, Graham Radic Company, 505 Main Street, (617? 944-4900

679-3127

* 5t. Louis, Mo, 83132, Ham Radio Canter, 8342 Oliva Boufevard, (314) 993-6060 & Las Crtices, New Mexico, 88001, Mannies Elec-

tronie and Photo Supplies, 802 5o, Solano, (505) 524-3646

ark, N. Y. 10012, Barry Electronics, 512 Broadway, 512)

g25-7000 e Ashville, North Carolina 28801, Freck Radio Supply, 38 Biltmere Avenus, (704) 254-9551 e Cincinnati, Ohio 31

Queen City Electronics, 1583 McMakin Ave,, (513) 931.1577 « Cleveland, Ohio 44
Ave,, (216) 4B6-7330 e Dayton, Ohio 45404, SREPCO, 314 Leo St, (513) 2240871 e Portland, Oregon, 97205,
Supply, 1234 5. W, Stark St., {503) 228-8647 » Pitlshurgh, Pa. 15
47, Hamtronics, 4033 Browasvilie Rd., (215) 357-1400 & Fart Worth

Travose, Pa, 190

8o. Freeway, (817) 526-5221 e Houston, Texas 77002, Madisan Electronics Suppl

112, Amateur Electronic Suupl% 1&923 ERucéEd'
artfand Radio

222, Cazmeradio Co., 2301 Lliberty Ave. (412) 391.7400 =

Texas 76110, Ed Jluge Electronics, 3850
1508 McKinney Ave., (713) 224.2668 ® Spakare,

ke
Wash, 99206, HCJ Electronlcs, E. 8214 Sprague, (509) 924-2343 e Miiwaukee, Wisc, 53216, Amateur Electronic Supply, 4828 W.

Fond du Laz Avenue, (415} 442-4200

CANADA: Fredericton, N, B., Audio Lectronics Ltd,, 79 Prospect $treet, (506) 454-3380

* Toronto, Ontario, VE Amateur Radio, 37683 Bazthurst Street, (Duwnsviewg, i416) 536-3636 » Montreal, Quebec, Payeite Radio
fo

Cempany, 730 $t. Jacques, (514) 886-GE81 ¢ EXPORT AGENT: Chicago, Il

Lincoln Ave., Caltle ULLMAG, Telex 253503,

5 60645, E. D. Magnus & Associates Inc., 5715 N,



62! HAYWARD STREET

MANCHESTER, N.H. 03703 ]

DELTA IXVISION

ARKANSAS - 5CM, limmie N. Lowrey., WASVWH - SEC:
WIRXU, RM: WASTLS, PAM: WASOMQ. We were al? sorry {0 hear
of the passing of 4 great man, wnateur, and friend to many,
WASEFL. WBSCEL now has a TR-4 for mobile cperations.
WRBSBRD is on the air with a new Conditional Class license and a
Tempo 1. With the hetp of a nonfham sewy. in preparing
announcements for a new Novice class, WASAWA is going to be
teaching the hopeful new Novices something called “Morms $iodde,™
WASWMD fas 2 new TR-22 which he hopes to use marine mobile
this summer. WBSBID now has a Swan-230 on 6 meters.

Ner MT Day Fredg, Mer.
Razurback 0030 Ly 399% WASQMCG
DX Infa ae4s v wWes WEOYH
LK oiud Py Ry Ll WASTLS
Ark Phone 1200 M-8 3937 WeaVEW
Ark Teenage 2100 SSu ElL L WASZKE
Ark RO, 2130 M-F 3025 W50EO
Ozark 2330 Dy AL WASTKE
CAREN g ¥ 146.34/94 WERXTI

Repeaters: WASSNO Fayetteville, 32.550/53.020; WBSFEF Forrest
City, 146.16/76; WASYUT Fort Smath, 146.54/94; WSDE Littie
Rock, 146.34/94; WSRHL Jonesboro, 146.34/94. Traitic: WSNND
202, WASEVW 51, WASZKE 25, WASHNN 7,

LOUISTANA — HCM, 1. Allen Swanson, Jr., WSPM - SEC-
WHOR RM: WASQYE, PAM: WASNYY. VHT PAM: WaASDXA. Do
not forget the Baton Rouge Hamfest May 6 and 7. Incidentally, §
sincerely appreciate the many get wall curds and feel confident that
within a fuw months will be back to normal. The Dwlta DX Agsn,
and other GNOAR area clubs recently entertained Max Aenold at
dinner. Although not attending personally we understand the
Lafayetie Dinner was 2 fine affair with a very good tumout,
WASIVL is putting up g tribandes. WSSPL has carned his LAN Net
certificate. The new Ruston Area Amateur Radio Club has elected
KSLXZ, pres.: WASQAL, vice-pres.: WASYRM, secy.-treas. WSELA
veporis activities on the increase. The GNOARC participated in the
Mardi Gras parades and proved their valize to the NOPD, WESAEH
has been elected vice-pres. of the GNOAR replacing WSHUT who
wsigned. We hear via the grapevine the GNOARC heloed the NO
Golf Toumnament on the Westbank. LARC has elected ESLPG,
pres-t WHEX, vice-pres.; WASQOR, treas.: K3ARH, secy, KSUNT
has tully recovered from recent surgery. WSMPX is building un ssb
for iafl. Again do not forget o vote your chotce for SUM. Tratnc!
WBIUEFGSS 252, WASVOE 132, WASBZ 38, W5EA 14, WASQEK
1.

MISHISSIPPL — SCM, Walker J, Cotiey, WSNCB - 5EC:
WASIWD, RMs: WASYZW, WBSDLK, PAMs: WSIHS, WASKLRY,
K3MDX. Our Navices need vour continued mterest and help,

Net freq. Time(Z)ilrave NI TC Ner Mgr.
MTN 3665 nn4s by ek 191 WASYZIW
NN 3133 2400 MW 62 7 WRSDEK
GCRRN 3928 2330 Dy — — W2IHR
CGUHN EL RS a1aa by 174 I8 WASLZE
MSBN JURT.E Q0TS Dy A88% 124 WASTWI

‘Fratfic continues at a high level with wmore than 1300 messapes
handled this month. MNN certificates to WNSDCY and K3TYP.
WHSBKM receved his OPS appointment. KSVVM and WASVOR
were endorsed as OPSs, WASYNZ Jdoes a ting job as NCS of the
SWIN., W3AO is active on all bands through I in his 4lnd vear of
ham  cudio. WSSBM und WBSDEK agan  wiade PSHR  and
WRIKZM/S made RPL this month, WS5AO0, WESCAY, WSPDG,
WSTAD and WASSUFE are participating in BMT mins with good job.
Now is the time to get set for that bigeest ever  biekf Day. Traftic:
WSEHEM 389, WASYZW 282, KSTYP 208, W5SWZ 123, WSNCB 74,
WSEDT A3, WBSDFK fd, KSYTA 32, KEYUWSS 30, WASKEY 19,
WSAMZ 18, WHSFIN 15, WBSBUE 10, WSBW 9

TENNESSEL — 5CM, O.D. Keaton, WA4GLS — 5EC: WB4ANX.
PAMs: W4PLP, KAMOL, WA4EWW. RM: WEB4DA).

Net Freq, limepZifDavs  Sess. ONT (7O Mer.
TEN 980 1245 M-F 9 1748 MGl WaPEP
L4000 S-5u
VPN 3980 1140 M1 21 820 16 WASEWW
TON WK 000 Th 3 an N WHMPI
TN 3645 2100 DY P A7 194 W4LY
KVHEN LT 0200 T I 27 0 WHAMPI
MTTMN 8.5 200 T&F £ i1y o WEPSN
FTTHN MR 000 WEF RAIQXC

THARUN TZ6H 130 WETE

: 4y 4 WBIQNK
ETVHFN A4 0100 TTh&S t

8T o WR4I10B

ETVHEN 45,2 0ton Wil RS o WB4I0H8
THSBN 3940 0030 M-8 2 J
I'NN V120 1000 Dy PR 10 ¥ WBAUSG

w

1

.4
% 1472 186 E4MOL
4

THON J980 NO30M 149 9 WB4ABHZ
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j e cwcomer . .

UNDERSTANDING AMATEUR RADIO is written for the beginner
and explains in simple language the elementary principles of elec-
tronic and radio circuits; fells how transmitters, receivers and antennas
work and includes complete how-to-build-it information on low cost
gear—receivers, phone and code fransmitters up to 150 watts, v.h.f.,
measurements, and easy-to-build antenna systems, It is profusely
illustrated with hundreds of clear-cut photos, charts, diagrams and
tables. ‘

The 320 pages of this helpful publication contain a great amount
of down-to-earth information unavailable to the beginning radio
amateur in any other single publication,

its 16 chapters cover:

1 Setting Up a Station ? Accessories for Your Receiver
2 Some Needed Fundamentals
3 How Receivers Wark

4 How Transmitters Work

5 What You Shouid Know About
Phone

e |6 Antennas and Feeders

o |7 Workshop and Test Bench

¢ |8 Building Receivers

10 Building Transmitters

11 Tfu'rismifting Accessories

12 The Power Supply

13 Modulators and Speech Amplifiers

* & & 8 »

14 Making Measurements
15 Antennas and Masts
16 Operating Your Amateur Station

UNDERSTANDING AMATEUR RADIO is o “must” guide for

the newcomer in setting up and operating his amateur station.

$2.50 Postpaid

7,8, 4, o $3.00 Elservhere

The AMERICAN RADIO RELAY LEAGUE, Inc.
NEWINGTON, CONN. 06111

—— ——— m——
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(« < DIODES £ <)

STUD-

TOP-HAT EPOXY EPOXY MOUNT

PV L5 AMP 1.5 AMP 3 AMP & AMP

50 04 06 12 15

100 06 08 .16 20

200 0B 10 v 25

400 A2 14 28 S0
600 14 16 3 .5
800 - A0 ;

20
24 £8
All Units Tested And Guaranteed

40D MILLAWATT UNITS — 3, 3. 3, 3.5, 3.9 43,

47, 56, 6.2, 68 7.5, 8.2, 9.1, 18, 23,2

olts.

1 WATT UNITS — 10, 11, 12, 13, 15, 16, 18,

20, 22.273033 394347 51 56 62, 68,

75, 82, 91, 100, 110, 120. 130 l5’0 150 180,

Voits. = ALL UNITS 1 — 4 for ;1.00 ppd.
— 3 for 5100 ppd.

MOLDED 1% AMP BRIDGE RECTIFIER
-4 1200 Volis PIV Per Leg. Ideat
L~ For P.C, Board Use. Size Ap-
I proximately 1/27 Square «x

e 3/16" Thick.

- 1.00 each 3 for $2.50 ppd.
JUST ARRIVED! Fully Shmldud 63 Volt @
115 Amp Transformer. Very Nice.

$L.50 Each ppd.

3000 MFD. @ 30
Volt Capacitors.
Size 1/ Diameter x
3 Lang, 75¢ Each
or For $2.00 ppd.
Highest Quality, American er.le. Disc -~
Ceramic Capacitors. -

All Full Leads. )
.01 MFD @ 1000 Voits //
001 MFD @ 1400 Volts

005 MFD @ 1000 Voits

Miniature Size: .01 MFD & 500 Voits
.001 MFD & 500 Volts
005 MFD @ 500 Velis
20 For $1.00 ppd.

Your Choice!

113 YOLT TRANSFORMER

32-0-32 Yolts At 1 Amp Secondary. Also Low

Current 6.3 Volts Secondary For Pilot Lights.
$2.50 Each ppd.

3 AMP BRIDGE RECTIFIER
400" Volts PIV Per Leg. Manufac-
tured by Semtech.

%1.00 Each or 3 For $2.50 ppd.

115 VOLT TRANSFORMER
170-17 Volt @ 150 ma. Secondary
With Tap At 6.2 Volts For Pilot

Light. $1.50 Each ppd.
HIGHEST QUALITY, 9
AMERICAN MADE f
POWER CORD Y
6 Foot Gray Cord. Good = &

For At Least 7 Amps.
Plugs Into Auto Ciga-

ratte Lighter. A Hard
To F'nd tem. ﬁﬁmm\-w
P

=3

75¢ Ea
3 For 12 00 ppd. ¢

r&"”f ﬁ')
ASSORTED CARBON RESISTORS
All Standard Values. 100 For %$3.00 ppd.

T1 IN914 16 For $1.00
IN270 5 For $1.00

SEND STAMP FOR BARGAIN LIST
Pa. residents add 6% State sales tax
ALL ITEMS PD, USA

m. weinschenker

K3DP) BOxX 353 IRWIN, PA. 15642

‘The Novice Net has 4 inew mgr., so please support im, operations
are paining. Logs from the Tenn. 50 Party afill are cuming in;
appears to have been a great success. Please gel vour station
activities reports to me early. Your support of net activities is
greatly appreciated. Be sure to attend the Humboldt Hamtest to be
held at ‘rentan May 21, hape to see vau there, iraffic: W400G
%6, KACNY 248, WB4DAD 238, W4ZJY loR, WHB4ENIR 142,
WHEAANK 70, WRB4NEG 57, WARUW 54, WHALISG 39, WBAMYZ
b, WAPEP 33, R4AMC 33, WAWBK 33 WA4TWL 28, WdCYL 13,
WAYAC 22, WALGLS 21, WB4BZC 13, WA4YTG (8, WB4DYJ 14,
WEAKZX 13, RAUMW 11, K4MOA 11, WRAMP] 10, WALZXYL 9,
KASJV 6, WHATPS 6, WB4YCV 4. WAACGEK 2, R4MLC 2.

GREAT LAKES DIVISION

KENTUCKY — SCM, Ted H. Huddle, W4CID = SEC: KAYZTL
Endorsements: KAUNW and WA4DY L as DRSs; KAMAN as OFS;
WA4CGHC as PAM (vhi). Appointments: WB4AUN as PAM-MEPN.
RPL; WB4PSP.

Net [el'g o Aet g 31
KRN 367 3 KTN idin LN
MKPN 3 ENTN 7Y an
EYN 166 KHEON 94 |
OVEN 104

WAAZY und W4TLU are now Silen? Keys. Bluegrass ARC held thew
annual auction in Lexington sduring Feh, and had a goud turn out.
Your SCM atfended the annual dinner aieeting of the kenduckuna
RC ip Louisville and renewed old acquantances. & new club s
operating in Southeast Ky. The Mountain Area RO’ (MARL) has
been westing in Pineville and looking for new tmembers. WA4UAZ is
now GMSAKO while he is stationed in Scotland. K4TRY retires this
month as mgr. of MEPN. WA4AUN is assuming duties as the new
mgr. Many thanks to RB for a job well done and good luck to Glen.
Araffic: WB4PSP 16y, WB4UGU 142, WAAVZZ 136, K4PW (31,
WABAZ Y8, WA0YT v5, W4OXM 838, WB4KPE 73, K4MAN 72,
WBAPS] a7, WNAWCM 55, B4TRT 59, W4CID 54, WA4ENH 52,
K4TXT 51, K4AVX 37, WB4EDR 37, WB4TPT 33, WBSAUN 28,
WAAGHQ 28, K4YZU 73, WB4ILE &1, K4HOL 20, K4LOL I3,
KAVAL 15, WA4AGH 14, W4BTA 14, WAGAVV 12, WACDA LI,
WAGFAF 11, WA4MXD 11, W4IQZ 8, K4AFPW 4, WB4GCV 2

MICHIGAN - SCM, lvorv §. Olinghouse, WRZBT — Asst. SCM:
B. Peter Tremi, WSKBZ. SEC: WEMPD. RMs: WBIYA, WEWVL,
WHRTN, KEKMO, WASDUL, PAMs: WABTAN, K8MIE, KRPVC,
VHE PAMs: KBALM, WABWVV,

Ner treq. Lineflaays oMl e Sess Mgr.
CQMN 363 2300 Dy 1132 2N w7 WHIY A
weESe 3935 0900 Dy 83w h] APV
BR{MEN Win 213D 8-k ThA 5RO 2R WAKTAN
LIPEN 3920 2230 Dy 496 ol 2 BAMIK
GLETN 3932 n230 Dy a2 &2 1 woeKHK
PON 3uss 1ROV DY 4 342 10 BALNE
PON/CW 3645 2300 M-S ts1 A 2% VEIDPO
Mi.6M 50.7 D000 M-Y 1E00 (6 2 WARBLRU
Mi.Nov, 3720 21900 Ly 0T 4u iy WNRIAD

The Ciakland Ca, AREC Net held 4 dells with ONE 58 and QFC 6.
%, Mich. 2- and 6-meter nets report 12 sessions, QNL 158 and
OTC 3. Silent Keys: W8DXM, KEVEE, WBPXT and WENZ. SRARS
clected officers for (972 WABLIZ, pres.: KBHSN, vice-prees
WHBEEXY, sevy.. WABSSY, treas, Red Bud ARC elected WRICU,
pres.; WEDXP, vice-pres ; WENLO, secy.; WABLKC, treas.: WEPLC,
act, mgr, tor 1972 The Mich. Novice Net has resumed operation
with WNBJAD as Net Mgr. WNSFXT worked KS6BZ un the Novice
rowndup. WNEICG made WAS after wven months of hard hunting.
fifty-one members of OMN traffic et made the Hopnr Roll lor
1971, The BARA gang (WSMALE) scored 12,570 paints in the */7
1 meter contest. 15 mohiles hulped make the Mothers March for
MD a suceess 1 Lansing. SEMARA Old Timers pight was a big
wiceass with almest g hwndred attending, KBDX hized up his spark
ag to bring back oid memornes. WESIYW 20d WBBGKE une now
General Class icensoes, WASEIV has 2 vomplete new station. WELN
is flew Stote Director for MARS. The Cadillag swap and shop will be
May 13 at the National Guard Armory, They always have a good
tumout. See you there? The Mich. PO Net Amateur of the Month is
WRSHKQ with the spectal award to WBBRYB. WABULG is en 220
with 151 watts but nn contacts as vet. WASMED and WABULG are
both working 1296, Traffic: ibeb.) WABWET 479, KRRMOQ 368,
WHIHY 353, WASPIM 248, RRZIU (93, WABSQC 141, WEIYA
113, WASLXY 100, WSGLU 91, WBKBPY %2, WHABYR 81, KBDYT
71, WRZBT 70, WENOH 57, KRPVT 46, WABZAY 56, WBRIMT 48,
“8WVL 48, WNBIAD 45, WRRHHG 44, WRTZZ 30, RELNE 39,
WRSDTI 37, WRRTN 37, WABONZ 34, KBMJK 31, WLUC 28,
WaBLNW 27, WBTRP 2'!, WRRBIL 2h, WEDT 26, KAJLD 16,
WESANR 235, WASKEHB 24, WSVWY I3, KBHGA 22, WBISC 21,
WEMLY 21, WHEICU 20, WBSDKQ |14, WARBGIL I8, K4WRJ 18,




Hiking, hunting, fishing. For a lot of
peopie, a lot of fun.

But we know another kind of guy. A
ham, He heads for the hills o fish for
a rarer species — those elusive, far-
away QSO’s.

For him, we make the FT-101 trans-
ceiver. It puis a new kind of recreation
into a recreational vehicle {or the fam-
ily bus, for that matter).

The FT-101 weighs only 30 pounds.
Bui we didn't wasie an ounce. We
packed it with 260 waits PEP SSB. 180
watts CW. 80 watts AM. Plus 0.3 micro-

SPECTRONICSWEST

[yept, (3, 1497 E. 28th, Signal Hill, Ca, 90806 / (213] 426-2593

SPECTRONICS EAST

Dept. (} Box 1457, Stow, Chio 44224 1 (216) 923-4567

volts receiving sensitivity with & 10 db
signal-to-noise ratio. Both 117 AC and
12 VDC power supplies are built in,

The FT-101 includes a noise blanker,
to lop off ignition spikes. VOX. 25 and
100 KHz calibrators. A =5 KHz clari-
fier. A built-in speaker. We even sup-
ply the mike.

All of thai, and more features, too,
which are detailed in a brochure we'll
be glad to send you. Sl

Of course, we'llbe glad to
send you the rig. If you'll i
send us a check for $559.95.
Then go fishing. From your
den, or from your dune
buggy. Really, your
competition won't have a
sporting chance,

['1 Please send detailad information on all Yaesu
products.

[] Enclosed find $

Please send modal(s)

Clty. State. Zip.
All prices F.Q.B. Signai Hill, Ca.
Master Charge and BankAmericard accepted. Q- 5

|
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L/C/F
CALCULATOR

EVER TRY TO DETERMINE COIL
DIMENSIONS FROM THE FORMULA

2n2
a + 10b

?

L=

Then you can appreciate the
L/C/F Calculator. It will tell vou
at the flick of the wrist the
number of turns you need for a
particular coil, and determining
the resonant frequency of a coil
and capacitor is a snap!

Save time and be accurate
with this handy calculator.

$2.00 Postpaid

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn, 06111

WRDCN 17, WBBDIS 17, WRACW 15, KBKCF 15, WABVXE 15,
WRVEM J§, KRCPW 14, WBFX 14, KRPEE) 14, WBBHRZ 12,
KRGOU 10, WABMDE 9, WSFIL 8, KRIIHA 8, WASWVY &,
WRRETL 7, WAREXR 6, WASVOU &, WAHKL 5, KAMXC 4,
KBACOH 2, WREZ 2, WASLNE 1 1Jan) WEEL 20, WASVXE 0.
WBHANR 12, WASLNE 12, WARKME 7, R&PEO 7,

(HIW — S, Richard A, Egbert. WEETU — Asst. SUM and BM:
William Clausen, WBIML S5EC: WHOUU, PAM: KEUBK. VHF PAM;
WARADI

Ner PNT e Mess breq. Time(Z) Mgr.

OhSBN 304 14 79 3ATLE 1530/1345 KATIRK

RN wo0 o 827 SRO3TT O puOnyasan WARWAEK

LiadtrN 532 Bl 55 30,61 00D WARADU
50,16 w2100

BN RTTY 351 181 k] LT H] PR ] WASYUR

5N 245 T FL) 3§77 s WABWAK

WABWAR assumes the Net Mgz, post of BN. Note the change n BN
and USN - trequency. BPls were earned by WARPTX, KBONA,
LENUW, WABMCR and WRBFNL. Welcnme o new appointees:
WOLEX/B and WECHT as OPSg; WRZCQ and KITAE/S as Oidsy
WRIBL as ORS and WARWVX as FUC af Jackson, Gallia and Meigs
Coo OBRS WRAN has been transmitting bulleting for 18 vears.
Trafficker KARIH writes be i with the U8, Army in Germany
wigning NE4PK and active in MARS, K8UMO reports that Miliord
HS has formed a club with WESIPEH as pres, with WBEMAG as ciub
vall. OVS KETUT tells about o-meter openings to Okla., Tex, and
La. Warren ARAs Q-Match reports WBSEMI now 18 CT2BG in rhe
Azores. Wa regret to teport the passing of WABAH. Harry was
founder of Amatenr Radio Fditors Assn.. and writer of 2 new<paper
column “Ham Antenna.” Cantoy ARus Feedline says the Stark Co.
Historical Society is starting a ham radia display and will nse the
spark ng that was owned by the late former SUM WHAL. Ham
Shack Cossip reports WBGD is the {972 Toledo Ham of the Year,
interested in playimg chess over the mir” Call "0 cheys geme™ un
21370 kHz Tue, ot 8:00 PM, EST. The Apricot Net elected
WARQFK, pret.; KRONA, NCS traffic mgr, and pub. wl: WAY-
ZUE, secy,; WEUDG, treas. The Mussillon ARC reluctantly passed
the Sweepstakes trophy to arch tival Canton ARC for the first time
W theiy tive yearss of competition. Watch for ARRL's ¥M and
Repeater Handbook, Iateresty RO Bulletin reports 153 attended
their aaction. Westpark Radiops had “Fxperiments in Flectronic
Telepathy” by WHALL for itx beh. program. Warren ARAj (472
otficers are WHGEG, pres.: WEBKAK, vice-pres.; WBHBZI, seev.;
WHMKE, freas. Sciuto Valley clected WAHPZE, pres.; HRSUB,
vce-pres; WARAYV. ooy treas. Dayton ARAs RE Carmier an-
nonnees the formation of 3 Novice net on 21,1 14 kEHZ . Details from
WNSILW, This is my tortyighth and fnal column. I'm sure that
vou will give Bill Clazsen the same fine cooperation and support 1've
cojoyed dunng oy term of oftice. | look forward, now, to serving as
your vice-direntor. Traffie: WABETX 323, WAPMI 465, KHONA
320, KANDW 321, WARMCR 316, WEMOK 250, WAREIPT 235,
WERIEL 220, WRRGFD 218, WBBALL 216, WARYP 216, WAS-
WAK 201, WRQCU 197, WAIMI 195, WRIMD (87, WABLE(W |79,
WRBRGYT 154, W8CUT 153, WBECWD 152, WABHGH 148, WBUIDG
FH), WASBKFQC 128, WRILC 126, WASQEFE 124, KARPX 112,
WRBDRU 107, WRBFNC {05, WAZASM 102, WEGVX 100,
WANSED 100, KRUBK 93, WIFAF/8 82, WBERLH 79, WREHUP
79, WRSZU 7R, KRMLO 77, WARWPQ 76, WBCHT 72, WRLT 70,
WRID 68, WROLM a4, WBBFCT 39, KRMZY 33, WAsAIX 52,
WRQZK 52, WBOE 51, K8ZYX 30. KBGYR 49, WREPBS 48, WRETD
17, KRLGA 47, KBDHD 42, WBUPD 41, WARZUK 37, WABADU
M6, WABYXB 35, WBHEXD 34, WASVWH 34, WABDWL 2,
WHEELOI 31, WEGOE 31, KEBYR 30, WAKYIR 30, WBRHL 2R,
WARCOA 27, WRBGNL 26, hHDHI 25, WABMIH 24, K8BNL 33,
KBCMO 22, KBRXD 21, WABHUQ 20, WABROF 1), WARVEF 20,
WABKPN 19, WENAL 19, WAXSSE 17, WBARW 15, WRGRG 1S,
WEBBRK] [4, KBMPR 14, WASROX 13, WBBAZN 12, WE(RT 11,
EAVPM 11, WBHAJC |0, WBEDNZ 10, WEYND (0, WEMGC 6,
WHLZE 4, WBHCTLE 3, WARLAM 3, WBEAYC 2, KBCKY 2, WSWEG
20,

HUDSON INVISION

EASTERN NEW YORK - 3CM, Graham G. Berry, KI3IN —
At BCM: Kenneth M. Kroth, WB2VIB, SEC: WIURP. RM:
WAZVYS PAM: WB2ZVIB. VHF PAM: WB2Y(U. Nets: £55 2300Z
dady at 3,540 and 10 wpm (mavbe change with Wi AW moving);
NYS 0001Z and 0300Z daily on 3675, NYSPT&EN daily 23002 un
3925, BCs meet Sun. 18002 on 3950 with SEC present. On the
vick circuit; Hudson Cennctl THARC) well along i plane tor
permanent Hq. in New Yurk City providing — i detmls pan out ~ a
mneethng nlage for yisitng armatenrs, pormanent stahion, sic. Over
200 students enrolied in first Council classes tor newcomers. Clihs




FLdx 400: $339.95

FRdx 400: $399.95

FL-2000B: $329.95

Triple threat

We don't have to threaten our compe-
tition. They're well aware that we offar
more value per dollar than anyone else
in the amateur radio field.

But what about your competition? {f
you're not getting through to those dis-
tant CQ’s, you need the triple threat —
the Yaesu FTdx 400 series.

The FLdx transmitter gives you fre-
quency spotting, VOX, break-in CW,
$5B, AM, even an FSK circuit. Plus a
built-in power supply, metered ALC,
IC and PO, and an FET VFO. The rig is
conservatively rated at 240 W PEP
SS8B input, 120 W CW, and 75 W AM,
80 through 10 meters.

The FRdx receiver covers 1860
through 2 meters, including WWV. Four
mechanical filters provide CW, SSB,
AM and FM selectivity. Plus separate
AM-S3B-FM detectors, squelch and
transmit monitor controls, a noise lim-
iter, AGC, a notch filter, WWV-verified
calibration markers, an FET VFO, and
a direct-reading 1 KHz dial for read-
outs to less than 200 Hz.

Now comes the big bopper — the

FL2000 linear amplifier. 1500 W PEP
S8B input. 1000 W CW. With superbly
requlated filtering. And dual fans to
help the 572B tubes keep their cool.

You can buy the units separately, of
course. But, oh, what a beautiful trio
they make! For $1069.85 vou can own
the triple threat. The rig that keeps all
the promises we've made.

SPECTRONICS WEST

Dept. , 1491 £ 28th, Signal Hill. Ca. 90806 / 1213 406-2593

SPECTRONICS EAST

Dept. (1. Box 1457, Stow, Dhio 44224 7 (2160 923-4567

[Zi Piease send detailed infermation on all Yaesu [
products.

|

|

| 71 Enclosed find s._ .
I Please send model(s)
i

|

|

|

I

ity State _Zip

All prices F.Q.B. Signal Hill, Ca.
Master Charge and BankArmericard acceptad.
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JOIN THE SSTV CROWD

i
gEr THE FINEST FOR oKLY $339.95 dipsing

WY RTeTiaesTR 4w LR ovex

SA UNIQUE MAGIC EYE SYNG TNDICATOR S¥51 EM ELIMI-
“ATES 5YNG PROBLEMS, PROVIDES SIMPLE EASY TUN-
NG

SMESIGN EXCELLENCE - 1] ICH, 3L 'TRANSISTORS, &4nD
312 DIODES FOR TOP QUALITY PIGTURES.

SUERSATILLITY - COMPLET £ MODE $WITCHING FROM
ERONT PANEL CUNTROLS.

14R ELECTRENICS

1646

-Send for free
information
BOX

Poughkeepsie, N.Y.
(12501)

ast. manual $1.00
w/coler photo

SILICON
SINGLE PHASE

BRIDGE RECTIFIERS
FROM RCC

FEATURES ;

s Two 1.5 Aav bridge rectifier in one standard 8 pin octal
“plug in" base,

* Yoitage ratings from 50 to 800 volts.

® Extremely good reliability resuiting from the use of fully
glassivated silicon diode elements which are intercon-
nected via welding.

» |deal for use in maximum serviceabla applications.

® Direct factory service with delivery of 19% quantities
either oft the sheif or within 2 weeks,

BASIC RATINGS
I fnutpl.lﬂ 1 surge
ab JAmEBSC [ (1me, 42w} [ a3
TYPE NO. {par slamnent! | {each bridge « tper PRICING
V peak simultsasgus #lament) 3

operation) A av A peal
DBRPL.500.5 50 1.5 50 2.95
BERPL.501 100 15 50 370
DBRPLEO2 200 15 50 420
DBRPL.504 400 1.5 50 4.85
DBRP1.506 600 15 50 5.20
DBRP1.508 800 1.5 50 &6.00

RECTIFIER COMPONENTS CORP.

t24 ALBANY AVE. FREEPQORT. N.Y. 11520 TELEPHONE: 516-868-0470
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in ez with classes or plans wwhide Harmonde Hills ARG
Communications Club of New Bochetle: othezs notily SCM, please!
HARC ufficers/directors include K28I0, secy.; W 2!"(‘1 dir. for

-year term. Note HARC Biennial Convention Oct. 21, 22 at Hilton
Inn in Tzmrytown, plan now to be there, Hudson Division to sponsor
National Convention on its 30th Anniversary m *74. Albany ARA
heard Allan Dorwin from the FAA on airline satety, navigation,
communications, ete., at Feb. meeting. Hammonic Hills ARA, hetd
session on ATV — slow-<can and broadband at Feb. meeting, Classes
now in progress under WE2UYD, with WB2ISL, W2VH, WALQIP,
W2KGV, WAIKIF, WB2KDL ull sharing teaching assipnments. At
RPE, new club elections: WB2ULS, pres.; WA2EUX, vice-pres;
WAZRAL, seev.: WAIFBT, treas.; WARBLSAS L, equap. super. w252
having antenna problems — lost thewr I0-meter and part of the
15-neter beam. Soow storm cost Communications Club of New
Rochelle a speaker in Feb, so W2110 due for newxt meeting.
Individual activities: W2URP fighting power line noise. K2UIR
taking over from WAIVYS us Net Mgr. for ESS. Congrals to Ruth
an her S-year service! W2{TX now has K2FW as call. Welcome to
WAZUDW as Advanced Class, Loapg-time RS station KS¥HEU now
{2 in Scotia; welcome aboard. New Director K25JO out in the
Divislon and section {or club visits, All stations note: colurnn due m
mail 7th of each manth, get your activities reports, traffic caunts,
clzb bolleting, ete. 1nto mai aceordingly. Many arriving too lats for
inciusion i colummn Thanks, Trattie: {Feb.) WAIVYT 1L,
WAZVLS 100, K2FW 78, WAZHHO 59, WB2LXC 42, WB2VIB 10,
WIURP 28, K2UYK 17, K25IN 16, WAIYGX 14, WA2FBI 12,
WB2IXW 12, W2SZ 6, WB2AEQ 4, WB2AJID 3, WAZUDW 3. llan.)
WAIVYT 103, -

NEW YORK CITY AND LONG ISLAND ~ SCM, Fred 1.
Brunfes, K2DGI — SEC: K2HTX. RM: Wallwa. HF PAM:
WAZUWA. VHF PAM: WB2ZROQF. The following are major AREC
Nets, join one!

Bronx 1%.64 MHz W, 38 MHEz 146.17 MHz
Brooklyn 25,64 MHz Fin,35 MHz 146.26 MHz
Richmond (46.88 fm
New York 29,50 MHz 50,48 Miz

ueens 10.50 MHz 50.20 MHz 145.62 MHz
Nassau 18,77 MHz 145.10 MHzx
Sutindk 28.73 MHz S350 MHz 146.81 Tm

Noter Nets usuvally open 2000 Tocal, Mo Congratulations to the
Staten Island ARA for 50 vears ARRL aiffiliation 119221972}
Springfietd. Gardens HS RU sew uffivers wre WAZAJI, pres.;
WAZAOL, vice-pres. The newly-formed Radio Seciety of Creater
Brooklyn is rounding up new members in the Braoklyn-Queens (or
whatever) area, Contact WALYH, 2539 West St., Brooklyn, N.Y.
for further information, Some new guody type gear at the CGreat
Neck HS R{ appears to e giving the Novice members the inceative
to get their General Class ticket, bravo! WB2WTJ and WB2LZN have
been awarded BPLs for their Feb, traffic, congratulations! A big
104 (ugh} to WB2EKK for making General (Class. He was
WNZADH. Glad to see our fm Repeater groups have gotten around
to frequency standavds and cocrdination at = recent meeting. Latest
changes atfecting this arez are: WAZYY(D 14628 to 145,88
WAZSUR 146,13 to 146,73; K2LTC 146,04 to [46.64; HARC
(WALKECS2) 14640 to 147.00; WAZUWR [46.19 to 148.79:
WAZPDF (LIMARC) 146.15 to 146,85, This change will standardize
the entire Fast Coast from Maine io Fla znd west 10 Onio. For alt
vou RTTY enthusiasts, WaA2PMW reports the Tu-Koro RC RTTY
Net has an open keyboard tor 2l comers mghtly on 145.61 Miz so
“mark" your activities calendar. WA2CXT takes over as Net Mgr, of
NLS =~ Slow Speed Net meeting Mon-bri. [845 EST on 3730 kHz.
Heres @ real opportunity for those intetested in traffic, but were
spowed under with the high speed nets. The NLS is for beginners to
give you the opportunity to see what treffic handiing is all about, so
why not ONI some everung you just might like the change!
Correction to Mar. column: SCHC secw. is WEB2IYP not W2MGY a
indicated, my apulogies! WAZPI reports upgrading to General Class
and now active with a 14AVQ and the Kenwood Pair. Glad to see
the word coming in trom the troops! Keep 'em coming the news of
your activities sure beats wy editordals ‘nes par! The Hudson
Arnatenr Radia Council has snnounced the 974 ARRL Natinozl
Convention witl be held in the Waldort Astoria Hotel in New Yurk
City. This decision came after many months of investigation in the
Hudson Division area. Also the Division Convention sponsared by
HARC will be held agein this vear at the Hilton lnn, Tarrytown,
N Ot 21 and 220 T wonld like to receive up {0 date information
from all of gur section clubs, | receve many tequests from amateirs
loaking to joumr # rziiQ ¢lub in their ares. Here's an opportunity for
those ¢lubs looking for members to help themselves aod others at
the same time, Traffic: (Feb.). WBIWFI 607, WB2LIN 516, W2EC
465, WBZUFG 252, WB20YV 124, WB2CHY 51, WAICNY 32,
K2IFE 22, WA2LIS 18, W2PF 11, WBZRZF 11, WA2PLE 8,



SB-errs
increase talk power, cut “splatter™

Qur 44¢ base stalion microphone not only gives you increased talk power,
but cuts “splatter” {and QRM complaints} to an absolute minimum! It has
superbly tailored response, with sharp cutofis below 300 and above 3,000
Hz and a rising response charactsristic for maximum intejligibility. The 444’s
rugged, reliable Conirollad Magnetlic element has bsen proved In salely
communications, and other tough professional communications applica-
tions. It delivers a clean signa!l to the transmitter at levels as high as crystal
units! (And, unlike crystal and ceramic uniis, the element Is totally immuns
to the effects of temperature and humidity.) The 444 also features an adjust-
able helght stand that makes for comforiable “ragchewing” sessions, an
opiionai-locking bar for push-fo-falk or VOX operation, and a practicafiy
indastructible Armo-Dur® case. Write:

Shure Brothers Inc.
222 Harirey Ave,, E\:amlon. 1l. 60204 g’
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RANDOM WIRE ANTENNA TUNER

All band operation (80-10) with any wire over
guarter wavelength. Absolute 1:1 SWR. Fuii
amateur legal power. Furn counting cial on
rotary inductor for exact resetability. Ideal for
portable or field day operation.

B ALL BAND OPERATION
HMUNITY STANDING WAVE RATIQ
HIDEAL FOR PORTABLE
WCOMPACT, 5" x 6% x 107

BFULL YEAR MONEYBACK GUARANTEE

SOLD FACTOQRY DIRECT ONLY - $63.00
Wwé's add 5% California safes tax, Send check or
monay order ($15,00 deposit on C.0.D,'s)

Price .08 tactory.

te: 7 BRODUCTS GOMPANY
i003 SOUTH FIRCROFT STREET
WEST COVINA, CALIFORNIA 91791
TEL. #13-331-2430

Home
training in
AMATEUR
RADIO

NRI, leader in Communieations, Television, Elees
tronics and TV.Radio home training, now affers the
first in Amateur Radic courses, designed to prepare
you for the FCC Amsteur License you want ot need,

Don't lose your favorite frequency

The ¥CC has said *“either-ar’” on licensing, but to
pasy Advanced and Extra Class exams, you need
the technieal guidance as offered by NRI. NRI
Advanced Amnteur Radio is for the ham who already
has a General, Conditional or ‘Tech Clasx ticket.
Basiz Amateur. Radio ix for the beginner and in-
cludes transmitter, 3-band receiver, ende
practice equipment, Three training plans
offered. Get all the facts. Mail coupen. No
obligation. No salesmsn will eall on yhu,
NATIONAL RADIO INSTITUTE, Wash-
ington, D.C, 20015,

sesesasnsanng MAIL Now Tesssiarenns

- L4
+ HATIONAL RADIO INSTITUTE 50052
+ Washington, D.C, 20016 .
. Flease send me information on Amateur Radio |
» training. .
- -
: Name Age :
* Address .
s City State,_ O] B .
L] :
L] L]

ACCEEDITED MEMBER NATIONAL HOME STUDY COUNGIL

AR R RN R LR N N N RN N N ]
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WADBO 4, WARIZX 4, WB2CUN 2, WA2GTE 2. iJan) WB20TV
M

NORTHERN NEW JERSEY — 50M, Lows 1. Amoroso, W2ZZ -
LB KIRDQ. RMs: KIRXOQ and WAZBAN, PAMs: KIKDO and
WATALR.

Net SHzTimeiPM) Davs Sess. N1 e Algr.,
NIN 3698 700 Dy M st sIn WIRXQ
NIN R 10;:00 DY 29 147 4R K2RXG
NISN 5740 it Sy WALV
NIEFTN 3usn Gl Dv ™ s31 3 WATEAE
FVTEN 145710 7130 1y L] g5 62 WAIINQ
FIYTN 45800 4230 Dy a7 108 4 WR2LTW

bndorsements: b IHXQ, W2ZEP and WRBIRKK 2s ORSs. W2LIK
wend W2TPI as OOs, The new club officers Tor the Wayne Amateur
RO are! WINDY, pres s WILVT, vice-pres.-treas.; WAZNAM, secy,
WAIMAP is xeting RACES officer for Upion Co. WB2KNS still i
lookinyg tor his tirst KL7 QSO to corpicte hrs WAS, WB2KLD has a
new HW-100 gnd 99er. WARUDT is QRL with college, WBXETW is
still waiting for sumcone to dsk him 2o try gut s new phone patch.
WN2CPM joined ARFC, W2EJK has s new Classue-33 and 35-1t
tower proiect camnpleted, | recerved a report that the tm repeater
groups in the section are all shifting their frequency in order to have
a unifurm 600 kEz spread. | sucgest thut the vanons groups notify
ARKL Hy. of the new frequencies. KEE has 2 wew keyer, The UK
vontest was 2 big success in our seetion with a good turnout from
NNJ. Be sure to keep SASE wrvizdits sirrent at the €57 Buyeau,
The (RM has been cieared up at the salt mine sid we are back at a
normal sk, T expert to hear from tisre of you naw, Please check
youy appnintments and send them nof they are due bor greiorse-
went. Hs greal to be back and see yau o the O party. raitic:
WAZEPL 743, WRIDDQ 371, WAZEUO 349, WB2BCS 0,
WHIRKK THR, WICU 139, WBXARH Ui, WA2UDO 14,
WBILTW 99, WAINPP 85, WIZEP 81, WAZOCF no, WA 2ING 59,
WAZCAR 57, WA2ZFVH 35, WAOWT 15 WRIKNS 27, WaINLP
Th WALBAN TR, W2OVIW 13, W2IWOI 1}, K2POP 9, WIrT T,
WaCIe h, WHIWNZ A W2ZFT 4, W2FIK 2.

MIDWEST MVISION

FIWA - SUM, AL Culbert, KEYVU - 550 KBLVE. Mark your
calendars now tor Sun. Aug, 20 which is the date of the lowa 7%
Meter Net Fienic at Marhalltown, maore details ib 2 later 1sue. The
Cedur Rapuls repeater while now operating 34 - Li6 with 2000 Hy
aceess will suon be on 16 - Th. The Waterloo repeater i nee 200
Hz acewas an it < FR9d WOKUS, WABPTX and K@Y VL at Charles
Uity are now un 2 fm iyep, 1 finally made it up there), Sorry to note
that WPKD hus teft the grav-box factory in Codar Hapids tor
employment with thitt black-box tactary in (hio. Your SEU spoke
to the Northeast lowa ARC in Watcrloo un Feb. 12 on emergency
preparedness, ap ares in which this group has Jemonstrated its
aheftty severdl times. WBRIPHD is a new ham un the qir trom
Westtield. WARW recontly spent a week in F Ad-Land, KRGXR holds
classes for General ass hAopefuls in linton, RGLKH has a oew
(T-5304. KOOOD 38 sporting a new R4R/T-2XB combn nn the
hands lately, and savs that kw type puic of shous s next if the XYL
doesn’t cuteh om, Beware the time changes coming up,

ey Freg, time ¢4} tDays Qe e
Iz 75 meter EX ] 1004 M-8 i4%3 49
| LN {rw) 38560 BOIU Ly 184 P54
14 75 meter 4,010 TR M-S L4049 K

Traffic: WOLCX 737, KPDDA 238, KPAZS 178, WAQAUX (21,
EAOOD T, WOMOOQ 100 WAGYIW 46, k@Y VLI 20, KPMST 14,
WBPAVW 12, WHE) 4, KQJIGT B, WOBW 7, KBQKD 5, KPCNM 4.
KPLEH 4,

KANSAS — 50CM, Rabert M, Summers, KQBNE — S1C: K@LPE.
KM: RUMRE PAM: ESJML. VHF PAM: WAPTRO. The ham
traternity will rass WEMAE who joamed the list of Silent Keys.
frrom the KVRC Monitar we ind the new iub officers tur 1972
WARFZY . pres.. WAPPUN. vice-pres.: WONSW, seev., WAQTZAW,
WAPSON, WOBXJ, WAOKBW, WOWIZ und kOBAL, Jdir Br
prepared for tomado alerts. Contact your B amd be ready tn o
the Jocad ARLC group in any effort they might snter mto. AREL
Sones 130 44.5,0,10,02.14 and 154 alf nepothng to SHC KALPLE

| this monrh wath activity, AREL memburship stards ¢t 585, The

Kairs, Weather Man of the Monzh is KOMRI, WAY IR reports more
Ianeter actoaty m the state, WHGEFN hos renesd and working a b
of 20 mefers, Mid-Srates Mobile Monitor Senice reports [ood ONT
wciuding S+ moliles that wore pided 1n some wav, 47 patches of
phone walls, 57 L1 in &7 hours of operation, KIC Net QNI 24,
GTC T tn 7 sessinpe: RWHN CONI SRI OTC Bé 1n 2 sessinns: URS
ONT 529, OTC 201 in S& sexsions with 1005 participation in 11N,
HEN (N1 Seboin 21 sessions with 43 CV0C, ESBN ONE 1221, TC




A NEW BREED

OF SUPER HIGH-PERFORMANCE ANTENNAS ¢

¥RPATENT PENDING

» 4 Bands 6-10-15 & 20
« Higher Gain
» Higher Front to Back Ratio

o Small Size —
(Turning Radius 7

o Lightweight — 15 Ibs.

THE

HYBRID
QUAD -

A brand new jdea for superior re-
flector operation. A high Q Quad
reflector element using Mini-
Products new multiband High-
Pot Loading* properly phased
with a linear driven element for

* 50 Ohm Feed maximum gain and maximum
* Wind Survival — 75MPH front to back ratio. Here in one
o 1200 Watts P.E.P. small package ts performance

never before thought possible
with miniature antennas.

AM. NET.

MODEL HQ_-" —_ $7995

= MULTIBAND COAXIAL ANTENNA 3
" for 6-10-15-20 METERS

# Needs no ground plane radials, Full electrical
5 Lo wave on each band. Excellent quality
of the popularies: construction. Mount with inexpensive
10-15-20 Meters Eezv‘v@ ﬁ'“s tRe%EE Y hardware. Patented.

Fower Rating 1400 Watts P. £ P. Fiavtoy > it : 1400 Watts PEP.
Total Boom Length 1 t T i 6 Ibs.

Turning Radius ¥-10% ¢ 11

Total Weight 23 Ibs. ) £2 ghm

Single Feed Line 52 ohm

SWR at Resonance 1.5 to 1.0 max.

B-24 - RE-3 Combination Het $94.95

SEE QUR ENTIRE LINE AT YOUR NEARBY DISTRIBUTOR . . .
OR WRITE THE FACTORY FOR FURTHER DATA 3 LITERATURE
MINI-PRODUCTS, INC,

1001 W. 18th ST,, ERIE, PA, 16502 — CALL 814/454-2171



“CHOICE OF THE DX KINGS"
N

the CUBE X
\ WV

v / \
 FIBERGLASS

N -
QUAD KKS
All models availlable “WIDE-SPACED”

2 ELEMENT-—3 BAND KIT SPECIAL
CONTENTS ONLY

¢ 8 Fiberglass Arms—skyblue color ’

® 2 End Spiders {1 pc. castings) ¥ L] 95

® 1 Boom/Mast Coupler—h.d. } .
#luminum re

® 156 Wraplack Spreader Arm Clamps aa4g7 50fr PPO

@ 1 CUBEX QUAD Instruction Manual Frt. Cent. U.5.

2-3-4 or mare element Quads availzble
Write tor FREE BROCHURE and Price List

CUBEX COMPANY

P.0O. Box 732, Aitadena, California 91001
Phone: (213) 7988106

YOU CAN'T SAY “QUAD™ BETTER THAN “CUBEX"

ek 2

CAMP ALBERT BUTLER RADIO SESSION
13th Year . . . 600 Graduates!

Courses taught: Generul theory, code, Advanced
Theory and code: amateur Extra Theory and Code,

Golf privileges at New River Country Club, and
fishing. Truly a Vacation with a purpose!!!
Inly 29-August 12

People usttended from following states: Nortb
Casollng, South Carolina, Missouri, Tennessee,
tah, Florida, Oklahoma, West Virginia, Alabama,
Wew Hampshire, lows, Dist, of (olumbia, Arizona.
indiana, Ghlo, New Jemey, New York, Massachu-
setts, Maryland, Virginia, [linois, Michigan, Geoy-
218, Kansas, Mississippi, Nebraska, Maine, Ken-
tueky, Calfornia, New Mexico, Arkansas, Texes,
Wisconsin, Lowsiana, Oregon, Connectiernt, Min-
nesots, Pennsylvanmia, YVermont, Cuiside LUS.A
Puertn  Rico, Suskatchewan, (ntario, Quebee,
Granada, Spain; London, England; Geneva, Swit-
zerland, the Netherlands, Aatilles, 81, Croix, V.1,

ey e i ki e S T TS L e S e B T T PPy P et
Gy b Peters, R4TINY a5
Corneval Secrelary

Gilvin Roth ¥.M,CA.

Fikin, Morth Carolina 2862l )

ilease send e the Booklet and Application Biank for the
Camnp Albert Butler Radio Scysion,

i o e

,.______
l

CLLY . iivinmasrnrsrerersreree - 3TATE L a2l 00,

115 in 26 sessions and KPN QNI 234 in 16 sessions with 14 QTC,
Trathe: ROMRI 30K, WHINH 279, Wil 244, KQIME 74, KRBXF
f2, WAQITC 61, KPPST 47, WAPLLC 45, WACELT 44, WABGX 41,
WAPTAS 30, KOZHO 27, WAQLBB 735, WBACZR 71, WOGCI 19,
WEPB 17, K@FPC 14, WAFDJ L3, WOMCH 12, WBOBLY 10, KGO
10, WAPSRQ 10, WAGSLY ¥, WARDWE 3, WARDZP 3. WAGTRO
1.

MESSOQURIL — 5CM, Rubert 1. Peavier, WOBY — SEC WYUENW.
New appomntments: WHGRI as KM KPDYM as Class 1V QO

Net Freq. Time(ZilDays Sess. QN OTC Mg
MON 3383 aonn Ty RE N 1 b3 WQEH
MON 2 R 345 Ny 28 |28 S WRHH
MoCIMCW 14318 140y su + 14 3 k$RPH
MSN 3703 2100 MTh H 3Nt KUBIX
Mol N RELE R » TN R 25 aye 44 WAGATAA
MEN 3963 20 MWE 1% T il 1.4l
MokHg Jond 2300 MR T4 IgTD 3% K@REH
! WEN I9E0 0150 M ¥ I + Keul¥
PHIY GiL4S (30T 4 ind 4 WARKUH

WNPGTIY aunounces the fnrmation of the Central Missoun Neviee
Net, which weets (1307 Sat. un 3740 kHz_ 1 am gl to yeport
WNBERH (s it of the hospita? affer sunnery. WEORTT nassed 1irst
Phone exam. WARIOG seports fhe farmation of the firet bam vinb
in the Tr-Lakes arca, winck mects the first Mo of wonth at
the Peoples Bank in Branson and on 247 MUz at 3 P.M. on
ofher Mon.; officers are KAHOW, pres.; WABSFS, sire-pres.:
WAPTIW, ey treas; K@LXE, NCS. WROGLD and WBOGLC,
father  and  san,  respectively, dre bew smateurs n dopling
Congratudations fo: WERABR, who passesl Generul; WEBCKC, who
pawsed  Advanced;, WNOGNE.. who  passed both General s
Advanced; WNOGEY/CP3BY, who wou the () DX contest trom
Bolivia: WABSHC, who wraduated trom the University of Missoun at
Columbia in Dec., und new Novices WNOGOC aind WNOGVE,
WOGUZ, tormerly of St Churles. now is WTDXT in Anz, {Tarhic:
tFehy ROONK 1534, KOYBD 239, KOALM U5, WOBV 4o,
WAQUL &5, KPBIX &d, KORPIY 53 WARITAA 13 WAQWOL 20,
WAPKUH 16, KPSG) 12, WNGURY 8, WROCKN 4. (Jan.) hOALM
249,

NEBRASKA - 5CM, V. A. Uashon, GOAL - At SUM: Velma

Sayer, WABGHZ. SEL! KOODE, Kenewod appoiniments: KPBRS as
U WAPOOX, WABIBL and WAPSOP as UPSs,

Net treq. oM Daps vt T Mgr.
NSN 1 ZHR2 (030 |y P41 14 WASLOY
NSN T ECLY BN LN 1047 ha | wagLOy
Neb, 10 995 DL 30 1549 WARLHI
NiB 5940 1I00 Dy s +2 WeTOD
NMN 39872 £330 1y P28t * WAL
WNN jusa 1499 M- Bl ia WENIK
ARELT EUL B P RTEENT HALS L2 WeIRZ
CHN 3980 (830 Dy Plen 31 WARGH
DEN kg 200 M-b 429 ! WARAUX

1 bave been asked to [ist the times and meeting places of Nebr,
vtubs, Forward a posteard with this information and [ wali be happy
to fill this sequest. Our sincers syrapathy to WOVYX unthe loss of 2
foved one A speedy recovery to WOYVY. New officers of the
Central Nebraska ARC ave WAQZOQC, pres.s WABYGZ, vice-pres.;
WABLWE, secy. Lreas, WNBGUS is & new Nowice in Chadsen on the
ait with an HW-16. Box Butte Coo ART.C *.meter net reported ONI
17, QTC T Teaffic: WOLOD 119, KARIP 90, WADSCP 89, Wil hy
A, WADCE) §7, WATOD 400, WRHTOP 38, WRACATD 32, WoVLEA 31,
WARYGEZ 10, WBOEVS 28, WHIAY 27, WALWS 24, WaSGAa 21,
KBJEN D0, WAGQIX N, WOCSW 19, WONIK (5, WADYGE 15,
WHFGR 14, WOEWE 13, KODGW 17, WARIKN 12, WiDMY 2,
KUODF 9. WAPBOK ¥, WARIUF & WHGIEQ A, WARGHZ o,
KOOAL 6. WAPPCC 6, WARPIE 6, WHIXB 5, KOMUT 5, WABIH 4,
WAPLRQ 4, WAPQLE 4, WEQCWD 3, WADFEL 3, WAQGAT 3,
WOVYX 5, WPAGK 2, WRIGAK 2 WAGIAL 2 WA 2
WOLIRZ 7, WRIOP 1 WANDTH | WARLOY 1, WiMW 1, WABRL T
FWRYFR |,

NEW ENGLAND INVISION

CONNECTICUT - 50M, lohn 1 MeMNawor, WIGVT — uikh

WIHELR, KM KITR, PAM: K1YGS. VHE #AM: KINKF,

Nef Freq. timelDays Hesho NE et

N 3adq 1D Dy 58 330 A9
2200

PN AQn% | Bipy M-S A I drd
11HH) Su

VHE 2 145,98 100 M-8 21 R L 4

VHE # B 210 M-S M Bl 8

High ONL UN — WKV, WASISUS L, WIKUO and WICTL. OPN —
WIGV1, KISKRYF and KEYGS. We ovtend our st sacers
svinpatiy to WIHIHE duning his fime of sorraw the death of his



Why wont
Don Wallace

listen
to anyone

else?

W6AM doesn’t have to, since he began
using our professional quality VHF-
FM 2 meteriransceiver with exclusive
Astropoint. 'The precise und powerful
Astropoint system actually blocks out
all interference. So when one of the
nation’s number one hams is having a
2-way conversation he won't have un-
wanted interference.

Astropoint is featured on all standard
transcetvers including
the rugged, 12 channel
SR-CR26M.

It’s not only a compact
mobile but even fully
portable with the addi-
tion of a battery pack.
And there’s a lot more
that appeals to Don
about the SR-C826M

than just Astropoint. All silicon semi-
conductors with solid state circuitry.
Ten waits of R.F. output power com-
bined with low power consumption.
MOSFET R.F, Amplifiers and mixers.
And the list of features goes on.

Which is why Don Wallace hasn't been
listening to anyone else latelv. Not that
he’s choosy about who he listens to.

Just whose equipment he listens on.

FFor complete specifica-
tions and the name of
vour nearest Jealer,
write;

STANDARD
COMMUNICATIONS
CORP.

639 North Marine Ava..
Witmington, Calif, 90744
{213) 775-6284

145




ARGONAUT

BORED

WITH HIGH POWER?
N GET YOUR KICKS

with the
A

NEW TEN-TEC

A
R
G

T ARGONAUT

YFIVER" {5 watls, 5 bands, 5 Ibs.)

3
+

IN STQCK AT

ELECTRONIC DISTRIBUTORS, INC.

Communication Specialists for 32 Years
1960 Peck St., Muskegon, Mich. 49441

ARGONAUT

* Selt completing dots and dashes.

» [int memory for easy keying.

* Precision feather-touch key built-in.

» Sidetone gscillatar and speakser built-in,

* Relay output keys 300.V @ 100-ma.

*» Keyed time base. instant start,

¢ 550 wpm, Pertect dot-dash rato.

« Send QSL or posteard tor free brochure.

PALOMAR

ENGINEERS
BOX 455, ESCONDIDO, CAL. 92025
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XYL, Also with decp regret we add WIGV] to the Iut of Silent
Eeys, Do WOV would appreciute meeting yon ulb the 1'ri-City
Hamfest in New London, Apr. 2 hope you can make it UN
Bulletin de RI1EIR nates '72 very sugeessful and thanks to
WIAW and ARRL stalt who hetped with Ha, SFT trattic, Amateurs
are willing in beip in un emergency -~ SET participation with
ovrganized TrdTic Nety van peovide the ability to bhe suevesstpl,
WA3JSUSL, Net Mar. B ASN, mvites juaners at 7:30 PM, on 3726
kHz. DYS aperatars, chek vht Tetter from WINIM ~ yuch food
for thought, your zction it make vou a leader and 2 winner! Please
talk 1t up on vhi. ARRL Instrectors {lorp details Jan, QST p 104 -
please register. Conpratulations to: W1DQJ for Extm {Tlass:
WNIPPY and WNIPSD new Noavices, and WIFFW for #eb. BPL the
long way zgain! Danbusy { ARA will apain sponsor the (onn. Q50
Party May 1%, 14, « we QST for details, vour active support wil be
appreciated, Traffic: W1kbW S24, WAZISLIL 190, WAINTR 177,
KISXT 149, WATGEH 128, WICTT 113, WALGGN 113, W1LXV
[0, WIAW RS, WALHEW 71, WIGVT 64, WALKVT nll. WAIOPG
50, KIYGS 44, WALPHE 42, W1DGLS1 39, WAINYU 39, WIKY
24, W1QV 20, WATOPB 14, WIRML 34, WiBDI 13, WICUH 9,
WIWEL 8. WIYBH 4, WALIGA 3

FASTERN MASSACHUSETTS ~

[CM, Frank L., Haker, WIALP

Net Freg, TimmelLavy LINT T Mgr.
FMN 3660 1vp Dy 447 510 WIOYY
o0 Dy
EMIMN 145.8 20o0g M-k IS8 147 WAILVWY
oMU BN MhAS 1330 M-F 51 BIOKE
MPON BI.63 2unu Dy KhIATD
NENN AT IR MW in T KIPNEB
NFEEPN ELLR us i Su KT 9 EiLERPL

The following are Asst, Dir, ta WIQV: Wis ALE, LJQ, BON, AOG,
VRE, R, ¥N, LE. WATHPS. WIAUG coovine bla, WIGM was
mined i Fia, WIEZV on 2. WLPIC, Wentworth fnst, RO heard on
75 RISAY hus cull WALPTG to be used at N.U. WINF been a bam
FO vatars. WAIPTD isa Y1., also WNIPUY, Wis MPT, SAlL showed »
tilm A& Liyvnamic Envitenment Simulztor” at the South Shore ARC.
WIATFL, R1YMW on 2-meter repeaters. WLAELU has » Kenwood 500,
held an auetion and iast dish for moon hounce. T-9 Club met at
WITYP's, WiAUQ doing Q0 work. WAYAC back m Tenn, KISYT
maving to Denver, Colo, WIQFN received a1 vommendation irom
the C'ommissioner of Veterans Affairs of Mass, [or his phane patch
wark to the Nouth Pole, WA IMPP working DX, WAINSE is asst. BOC
for Ne. HBellingham. WAIKEN/L working K, WIBGW in FMT,
WAINRY D¥ing. Mass. Amatear Radio Week 15 June 1§, 17
including City & “Fown Conzest, send SASE to WALDEL tor details.
WAIMWN bas an eleven-fement bean For 2 and six-clement £0-it.
boom for &, Wls QYY, PEX wade BPL. Officers of the Swampscott
HS ARC, K18CL - WAINPVY, pres.; WNIPWP, vice-pres.; WN1PSE,
v, WNIPSF, treas, kndorsements: K EDIG us OPS. O0; WIOQEN,
b for Ball River; WAIEYY as Gy WIATXK, WALECY us UKSs;
WILAKX a OPS, ORY: WIDOM as LBS, kafly 20 Free Net Mer. 18
WAIROZ, on 3133 at 11182, 12187 woek ends. W1BE sent out his
[a0-Meter LX bulletin. New officers of Norwood ARC: WALIHQ,
presd WALLCD, wice-pres: WNIOUX, sooy.r WALEOT, treas.
Whitman ARC held thedr annual banquet at The Alamo. KIIBD
sy Amny MARS, WIALP maintans the “Ravtheon™ list of
hans, aid aisa a list of former members of the South Shore ARC.
WM and WISCS on vacation as VPIML aond VPIMS. Kls RTE,
AU talked on repeaters at the Framingham RC. Capeway RO met
bt WALNLX's. WIHOT has a skeq with WASED, W1IPB has bis
TAESD back and DXing. W1kYP gave a talk un Maritime Mobile
Dperations af the Quaonupowitt 8, WIBIO i5 un 73 in NH.

WAIMXY, WATMYE have ap HW-T01, WICE made PSHR, W1DEY
endursed as EC for Chelmatord, WALKHB is the uall of the Weston
pepeater. Tratfic: (keb) WIQYY 1000, WIPEX 601, WINTM 415,
WALEYY 343, WAITMSK 244, W1CE 122, WI1EMG 138, WAIOWOQ
LY, WIDOM 105, WALIMWN 99, WAIMYK 66, WAIMSHE 59,
WIABC 54, WALIEER 51, WALOMM 43, WIATX 29 WI1AELD 26,
WAIMEG 317, KIkPL i0, WIMNK 9, WALFNM B, WIDKD 6,
RILCY 4, WILE 7. (Jany WIABC 103, WALMSE 40, WALMXV
i, KIOKE 2 iDec., WALKFI/L T,

MAINE SUM, Pefer Jo. Sterlipg, KITEV - SEC- K1CLE.
PAM: WALECM. RM: WIBJIG, K1RXS is bnilding 2 new linear as is
WAIPEN, WB4OLUEY ] has been promoted to Wareant Otticer. e
Morth Fuat Arest Barnyard Net reports Feb. énd check-ing, | trafiic,
A5 seenions, WA IPEN broke fus leg skiing. Ses Gull nef certificates
acre Tssued n WATAIL, WATPEN. We want also to welcome
WAIPEN as new NUS oo the SON. [he Sea Guil MNet operates Mon,
through Sat. on 3940 kilz at U700, The Pine Tree MNet meets Jduly
wie 3396 kHz at 1900, WILUE auhs as g momtor on the Bamyand
Net and = of preat help to the pet cantrol stations, New lums in
Muaine are WNIPSZ, WAIPSI, WAILPTP. WAIPTT, Congrats.
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\ THE D-104 MIKE

STILL REIGNS
SUPREME

When you convert your Astatic G Grip-to-talk Stand with
a TG Adaptor Kit, or UG8 Stand with TU Kit, you obtain
impedance match and gain contrel. A complete, new
T-UG8 Stand does the same thing for you. Without buy-
ing a new mike, you still have the finest that money
can buy.

» Kits and T-UG8 Stand provide sufficient level fo fuily
modulate transmitters with any Astatic “Plug-in” Mike.
¢ Volume control under base adjusts with screw driver
fo prevent over-modulation from absent-minded fiddling
or fampering, atter you find the sweet spot.

 Rugged Silicon type transistors in a printed circuit.

» Noise-free, click-free switching with silver contacts
which do not need cleaning.

¢ |nternal slide switch for choice of relay or eiectronic
iype contro! (Avaitable in T-UGS Stand only).

& Powered by internal, 9-volt, readily available battery.

FOR FULL DETAILS,VISIT BOOTH F-11 AND
HOSPITALITY SUITE 2730 AT THE 1972
NEW SHOW, INTERNATIONAL HOTEL,

LAS VEGAS, OR WRITE.

(A7) THE ASTATIC CORPORATION

Conneaut, Ohio 44030 U. S. A.

in Canada: Canadian Astatic Lid.,
Scarborough, Metro Toronto, Ontario

AVAILABLE NOW AT YOUR DISTRIBUTORS



ADIRONDACK Proudly Presents . . .

e 1G-21

24 Channel capability,
- A new high ~—- very useful in these days of new repeators
going on the air constantly,
® Front panel - PA. tuna contral — & real xdvantage lo get
maLimum eutput,
#® Separate § and discriminator meter -5 KHz ~- panel.
o R.LY. ~ control on receive =-- sither 1 watt or 10 watt
cutput,
5 and SWR meter combined,
Remove VFO plug. X
12 valt DC or 110 volt AC nperation.
AU and DC cable supply,
Discritminator meter — a real addition,
Grystals — supplied with 4 channels,
This is an entirely new approach in 2 meter FM gear. Just
imagine 24 channel caplblitty SWR meter and § meter, plus
natting an dach t it and iva crystal, pius
many othar features original with this unit.

Manufacturer by Inoue (Communication Equipmens Corp.
of Osaka, Japan, already well known to 2 merer FM users,

Sand your order today.
Authorized Inoue Distributor.

APDIRONDACK RADIO SDPPLY, INC

185 West Main Street, Amstardam, K.¥. 12010

$399.95 Net

......

.

QTC de W2KUW

WANTED FOR CASH

RI90A Receivers EIMAC/Varian Tubes 618T3
T/R 304t] tubes, WE445AKlystrons 4907 Antenna
Tuners. Colling 51RV 5151 514 31Y4 5124 621A
728 860E 618M, ur any other Colling item.

SPRING SPECIALS

Tektranix 107/I108/109 ea. .......... % 65.00
Tektronix 127 Preamp P.S.

with 2 CA plug lns ......... 350.00
Tektronlx 190 8.G. . 75,

P202A . ... .-vs0uvr 125,00

HPAO0AR VM ....... 65.00
HPAG5B DVM ....... . 0ovuvs 95.00
HP13510A Trans. Test Jig 50.00
GRI2IICOsc. ... vicinns 125.00
GR723C Tumn Fork ...... 50.00
GRI1E05BA Imp. Comp. ...... 175.00
GRI1650A Imp. Bridge .............., 350.00
MELLA RF Wattmeter ............... D00
Transistor PS5, ... iienaenaas 25.00
Krohn Hite Band Pass Fifter

Model 330A .......coruuranasrrian , 150,00
Fiuke §01/803/825A ea. ..., ... .cuue 100.00
R3G0A new ... ., .. raiarcnrernan , 750,00

Siarra Electronics 340B
Envelope Delay Test Set Corrent Production
ftem ... ... Cost 5, OOO—Our spectal—ﬂ 250
Msasurements Model 80 5.G. ......... $225.00
Heath 10—12U scopa ......ciave.an $95.00

{This is a partial Ysting of hundreds of test items
available — Write for specific requirements) »

We will huy for cash any tube, transceiver, receiver
or test gear at 5 percent over prevailing market price,
The Ted Dames Company
308 Hickory St. Arlington, NJ 07032
{201)998-4246 Nites (201)998-6475 -
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Traffic: (Feh.y WALIFCM 415, K4BSS/1 188, W1BJG 175, KITEY
15, WALICN/] 5. (Jan.) WB4OUID/ L 21, W10TO 13,

NEW HAMPSHIRE - 5CM, Robert €. Mitchell, W1SWX~SEC:
KIRSC, RM: WIUBG, Endorsements: W1RYS ax OPS and WiswX
w00, Welcome to WNIPSW, WNIPSR, WAIPST, WALPUG,
WNIPTE, WNIPTV, WNIPTW and WNIPUC. K10XD and
WA2C00/1 from Vt. axe domng 2 fine job as NCSs and faiton on the
NHVT Net, WALISD says that WAECET is a confirmed phone man,
WIUBG S extensive NNVT Net meport shows 995 of NH tmttic
handled on cw. Bob reports 193 cheek-ins and 230 tratfic. W10V
keeps scheduies with O gang in Finnish, K1VXX is pres. of the
newly-tormed Kearsarge Amatenr Radio Club, News items are short
this month. Trafsic: (Feb,) WIUBG 186, DILUSIW] 158, K1BCS
150, WAIMXT 127, WALGCE 15, K1ACL 12, WiSWX 9, WIRYS
2. (Jan.) WALGCE 39, R1YSD 4. (Dec.) K1YSD 11,

RHODE ISLAND — 5CM, John k. Johnsan, K1AAY = BEC
WIYNE. RM: WiYEQ. PAM: WI'TXL. YHF PAM: K1TPK, RISPN
teports 29 sessions, 502 QNI, 57 trattie, The W1AQ Club bas started
preparations for ¥ield Day and equipment 18 bemg checked over at
the clib on meeting nights. It 1 hoped that with more activity this
vear the ulub score wili be larger. KITHE tormerly of the club has
beer: in the hospital and wil) retumn to his Former activities soon.
W1WAC hopes to have his G-meter station on the air for FD. W1EI
has been working mobile to England on 10 meters. K1LII has
started to move his station to his new home and hopes to ersct his
werfical tower when the weather permits. KIPEL is working for his
General Yicense and hopes to move up from b meters. ‘Lhere hat
been soine interest tn forming 2 ew net. I you want to participate
vontact the RM or SCM. Traffic: W1YNE 210, K1QFD 28, WiTXL
2 BIVYC 6,

VERMONT — SCM, James H, Viele, WIBRG —

Net Freg. Time{Z}Days QONT QT Mgy

Vi, PO 3909 2300 S 63 %5 WIRQHB

Camer 3445 1400 M-S 487 14 WALIFAN

VTSB 390w 2300 M-S 384 85 K1YGI
130 Su

NHVT Jois 400 Dy 193 230 WIURG.

The NHVT net needs moge check-ins and suppori from ¥ statlons.
Copgrats to new  awmateurs WAIPCX, WNIPDN, WNIPEC,
WNIPFY. WAIPGL, WNIPHN, WNIPIF, WAJPME, WA]PNS,
WN1PQG, WNI1PQD, WNIPRF, WNIPRM, WNIPSU and WATPSK,
Welcome to Middlebuwry College ARC now affiliated with ARRL.
New Engiand Emergency Phoue Net needs a VT tep, Check in on
3945 at 13302, VT Green-Lp day becomes VT Green-lp week this
veur, Check nets for details, Save Avg 13 for Anpual laternational
Field bay. Complete information will follow in later issues. Traffic:
K1BOB 181,

WESTERN MASSACHUSETTS — SCUM, Percy . Nable, WIBVR
~ SEC: WALDNE, CW KM: W1DVW, PAM: WAIMEB. VHE &
THE PaM: WIKZS, The SEC reports the Sun, morming ssction
ARFC net held 4 sessions with a2 ON] of 40. Berkshire (‘ounty Sun.
2.meter net 1t going well ¢2:00 P.M, via repeater Ki1+FK}), WMN had
ONI of 155 wath fotal of 171 messages handled. Top five in
sttendance weps: WIBYR, WITM, WAILNF, WA1OSK and
WAILPY., WAIFBE and WICSF petting repeater WAIKHC in
operation for AREC use. KIVPN busy constructing o-meter gear.
Congrats to WI1CSF for fine bulletin. Our West. Mass, SEU is CO
Dir. for Belchertown. Navy Matine Corps MARS is looking for new
members, Drop 4 line to Donald Leinhauser K1ZKH/NPGAX at 46
Dovle Ave., Springfield 01104, CMARA reports K1HIS, pres.
WALKRG, vice-pres.; WNLOAS, secy.: KIRNG, treas. W2NSD/1
was theu Feb, speaker. The 2-meter repeater recewes tn N. Graftor
at WAIKRI on 146.37 and transmits in Worcester at WISPG or
146.97 (finked on 445.1). The repeater also operates un 32527
monitored by WIlHL, WATKRI, W1SPG, WALFIH and WALFNN
HCRA reports the club ¢elebrates its 25th anmversary with
banquet., The month™s speaker was Mr. Emery from the Yanke
Atomic Electric Co, MARC reports WAILZ) and WAIMWT luckily
escaped injury when the tilt-aver arcangement on the 50-ft. towe
they were working on suddenly let go, VARC reports with regre
the passing of K1PRX, Hro. Bemard (former member of the club
taok a bad fall while mstalling new tower at his new OTH it
Providence, R.I. Mt. Tom Repeater Assn. elected WALINV, pres.
WIRYL, vice-pres.: WAITKF, secv.: WIPHU, treas.; K1EBQ, act
mgr. Repeater WALKGR is giving excelient coverage from southen
Conn, to well up into VT, The Fourth Annual Mass. Amateur Radu
Week 15 June 32, to 17, Details have heen sent to all West. Mas:
chebs, Traffie: K1SSH 287, WAILPJ 174, WEBVR 162, WAILNI
D4, WI1TM 93, WISTR 37, WALINIC 34, WALFBE 17, WAIMIE ¢
KIVPN 4, WIKZS 3.



FOR THE HAM WITH THE

- BEST OF EVERSITHING
THE TURNER H500.

You put a lot into your rig. Not just
money, bui time and ensrgy as well.
You really should have a micro-
phone with the same kind of qual-
ity. That's why Turner created the
cardioid dynamic H500. Every one
survives arigorous series of checks
and quaiity tests, or it never [saves
the plant. Each has a high output
level with a tailored frequency ra-
sponse to give your voice needed
punch. A tight cardiold pickup

ECE L

e !

pattern to cut out unwanted back-
ground noises, Push-to-talk switch-
ing easily adaptable to Vox opera-
tion. Made by Turner, the world’s
largest producer of communica-
fions microphones. Give yaur rig
that final touch of elegance. Buy
the H5Q0 today. Amateur net price
complete with G-7 desk stand.
$59.95. Turner Division. Conrac
Corporation. 909 17th Street, N.E.
Cedar Rapids, lowa 52402.

Avajlable mail order ar aver-tha-coun-
ter from these exclusive distribuiors
only.

Harrison Radio Corporation
20 Smiith Streat
Farmingdale, L.I., N.Y, 11735

Henry Radio
14240 West Olympic Boulevard
Los Angeles, Ca. 90264

Amrad Supply, Inc.
1025 Harrison Street
Qakland, Ca, 94067

Electronics Center, Inc,
2929 Narth Hagkell
Dallas, Texas 75204
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NEW from
TONE BURST ENCODERS

t P to 5 fixed tones
(factary set)

+ ADJUSTABLE:
~--Dutation
—Dutput

* NO BATTERIES needed.
+ FULLY ADAPTABLE

- EASY INSTALLATION
- CONTINGQUS TONE POSSIBLE
* FULL 1 YEAR RP Warvanty

PRICES:

TB-5 5 tone std. encoder . . ) .
{1800, 1950, 2100, 2250, 2400 Hz.)

§T-2 Single tone decoder . . .. ... $37.50

(Specity 1300, 1950, 2100, 2250, or 2400 Hz.)
Special tones — Inquire

Add §1.80/unit for shipping (ill. residents add 5% tax)

TONE ENCODER

... 337.50

FREE SPEC SHEETS
NOW AVAILABLE

I1:; Electronics

BOX 1201Q
QRDER DIRECT QR FROM CHAMPAIGHN, ILL.

AUTHORIZED DEALERS 61820

180

NORTHWESTERN DIVISION

ALASKA - 5CM, Kenpeth R. ¥Jopt, K1L.78VO —~ High winds
damaged the GNG repeater in Fairbanks temporanly and KL7BIL
depped n with o standby repeater immediately. Yhe GNG repeater
I dyain 1N operation. Some of the barbanks bams die converting
Lommisoators and rwoerd bo work on b by femoving the
wodulating power fram the final and applying the sudio from the
wodilatar to the soreen pridd f the vrystal oseallator state through
an of decoupling Blter 1le or re). In the twaer a SOUK pot is added
hetween the first and second audio stages to serve as 2 deviation
eopitral, The recetvers are left as is using slope detection tor the tm.
Hoth conversions cun be switched in and out so the nigs can be used
wn tm oot am. KL7AG has purchased an aceessory swhich plugs wnto
the communicatar vtystal socked to generate im. bt rubbers the
crysial at on audio rate by weans of an sudio amplifier and vazicap.
R LTGNP in Anchorage is interested in a possible J-meter octnt to
Fairhanks. KLTAG. VE6ADPIKLT and WLTHTH have the {awbanks
Aipine Club inferested in ham radio. They’H use it on thetr vlimbing
expeditions and trips, 8(tmeter QRP has proven rehable fux a few
hurndred male runge in the interine. KLTHGP teports usage of the
code practice sessons on 3738 kHz G600Z 1ThS in the 5t Marvs
fepon,

IDAHO - S0M, Donald A. Crisp, WTZNN —~ SEC: WATEWV,
[he ARM Net mects sach day at 020N GMT op 935 kHz, lhe
Litho KACES Net meets week Jays at 1518 GMT on 3990.5 kil
The fdaho .01, Net meets at U130 GMT an 3940 kHz ou fue.,
Thar. awd Sat. (GMT), WATOUL lost his 64-ft. tower 1 a wind
sorn. WATROD wantly graduated from  the Novice ks,
WATBRE (s recuvering from an operation. WATSIN wd XYL
WHBOERL. are new hams n the Mountan Home area. FARM Net
teparts 1 sesyans, Y82 chevk-ing, 89 tritic handled. (duho PO,
Net 13 sassioits, | 33 check-ma, 22 tratiic handled. Traftic: W7GHT
4, WATRDD T3, W7LY 37, WIZNN |4

MONTANA — 56M, Harry 5, Roylance, WIRZY - Asst. SCM:
Rertha A. Ropfanes, §7CHA, S0 WIEYN, PAM; WATTZR.
Wa P20 was appointed as FU for Butte and WATOBU endorsed ag
GBS, Have been usked by WAWL TT to bave clubs nobfy Ha. if they
are holding classes for new atateurs, See page (04 Jan, OST. Helena
has thewr repeater license, cull WATKZZ and will be aperating on
ib-76. Be sure to attend the Glacier-Waterton hamtest at Badey
tandmg neat Somers, EMO Sparkeap Soviety has ther beams up
16llt. The paty in the #ozeman arss furmshed communications Yor
the Snowsnobile sace. oty o mwport the passing of K7000,
WIFGN and WINDS. Tratricc WA7ZIQS 315, WATORH 20,
WATLIZR 11, WILBK .

OREGON — 50M, Dale ', Justice, KTWWR — Sk WIHLF.
KM K7GGO. PAM: ETROQZ. WATGTX reperts for the ARIC Net
~ tFehy semions 1%, checkeins d6S, teatfic ¥ .ontacts I
masimim no, of conpties 17, WATKEU reports for 15N, sessions
24 check-ns 147, traffic 106, Uregonn State (cwi net nuw 15 mevting
daily. EARS prxctice net swarded 2 wpm certdication to
WNIOVE. 13 wpm 1o WNTORC and WNTOVD, EARS meets 1sl
annd 3rd Wed. in Springtield. K7Dk now runs a R4 and RV 4
with a pair of 4-4008 staniding by, WATHTN handled 211 patches ta
S.E. Asia. Director Thunton sttended o wectng of the Portland
ARC, with 4 boud meetmg dscuaston, shde and tape show uf
hendquarters, wind LM plague for your SOM. Traffic: R701'G 240
KINTS 146, R70O0UE ¥y, WATBYP 26, KTWWR 12, WATMOK 16,
WATRRH 14, WATNWV 13, WILT 13,

WASHINGTON - S0M . Arthur Henoung, W71 - SECWITIWT
wM: WIOYF. PAMs: WIGVC. WIMCW. VHY PAMs: RIRRBO
KTLRD. £C KSZDKST 1s enondigating AREC achivities with CD anc
L% Lept, Apncntture. WAYDBC in Lanada at school,

Net Hreq. fimeidi o NE e Sese Her

YWAN 23wl nids et 123 da RTOY
MM FT0n0 ozog 172 14 R ATIUY
NN v IR P L [ 0 BIVAR
NWSER ings Ao wnd & MORTRPC

Don't forget ¥akima tlamiest, hua, May L WZLEC canduging
wade practice vn 3728 kHz Mon, through bn.. savs correct startin,
fime 15 930 A M. KTGGD in Novwer Rotndup made 200 contacts
RM WIGYF and WSN Mgr wants more ¢w ups ta check-in on WSt
i 3590 kilz at 8143 M. More outlets necded o deliver trarfic
RSN members are espevially ingited 1o work WHSN amd pieas
renwmber WSN gecommoddates vode speed to sait vou, The L
hlacd of any net, fone or ow and zbe fuy BRI operators s teaffic
Lets urnanate more written traffic — ol of us. HAMS Club provide,
communcations for Boy Swuut Camvores. frestern Washington 1
Club, new AKRKL arfiliate, bas £ 30 members and growng lust. The
e Llih call 5 WTF R and vout can expert to hear i prominently




MAGNUM SIX

RF SPEECH PROCESSOR FOR .
COLLINS 'S’ LINE & HEATH 'SB'/'HW’ SERIES

KWM-2 SB100
325-1 SB101
325-3 SB102
SB400
SBA01
*LW100

INTRODUCTORY ® TRUE RF SPEECH CLIPPING
OFFER ® > 6db AVERAGE POWER GAIN

2 $129.95 "' @ DUPLICATE 0.E.M. CRYSTAL (HEATH) OR MECHANICAL
{COLLINS) FILTER

Postpaid U, S, ® HIGHEST QUALITY SOLID STATE COMPONENTS
(Add 5% in Washington) ® REGULATED FAIL—SAFE POWER SUPPLY

Send for FREE Brochure
Communication Technology Group
{ A Division of Bitcii Systems Inc.)
31218 Pacific Highway South
Federal Way, Washington 98002

"W, Commuricalion Yechnology Group
( e

A Dingion of BHC Syatems Ing;
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V- 7/U ELECTRON TUBE TESTER

PORTABLE DYNAMIC MUTUAL
GONRUCTANCETYPE

\lsed 1o test and measure the performance
capabflities, amd to sdeterming the rejectinon
limits fue M¥lectron Tubes used in Re-
velvers, fow power Transmitters, & in many
nrher electtohic suyliDhient. The tests made
ate for dyramic muttal conductance, emis-
ston. shorts, gas, noike contimity, pilot
lamp, ntr Test sockets are OF lJoctal, octal,
4 oA, 8 win, Norval 4. 7 pin minlature,
¥ sub-inin, rd & Hat. acorn, ete. With spe-
rial ndapler& {THAT ARE OPTIONAL)
HEN. RMY. 2¢80 apd gub-min, tobes with
wmE gy uiso can he tested. Power re-
auired: [IH Yolt 50 to (o eyeins, Tube test. data churts, test feads
and pin straighteners fur 7 & % pin are included. Hime Y% % Kig %

15%~ Wt an |bs,
PRIGES: iised, anicenhle = §19.95 Cheched = $25.00
$5.08  fior sub-min. Lg.

Adapter Py VS0 = §8.00  For Kuo/xsd =
Fead = $3.00 All prices FOB Lima, 6.

R- 516/URR 27 RECEIVER

R-5T6/THEIE-27 Ke-
UEIVER — UL H,

Wi e Jun H(‘
rantitluves  tuning
et Lhey catire
cange. ervstal eon-
trol  ob une e
determined fra-

areniey, &AM, SICYY
& fune  cecepbion,
(LA e wldth,
Sranning vrovi-
#i0ng  fur oan-
Bl ohims, audio 60 ALY
Phooe Juk 80 MW mux,
Powey Henq.! 116 ¥, 4N
85 Lhx. Irires bpged IR,

adapter o KO bandwidih, input Imp,
into Ll uhm oer doo MY fnto g0 b
into 60N ohm, Bench wr juck monnting,
vyele, Mize, KM s 17l ¥ 19%"7; Wi
Ldmp, (hio,

I'rioes: T'4ed Hervieeuhle: $123.00~haked: $25.00 Exteal

Dept. QST ® SEND For Our Big FREE Catalog!

FAIR RADIO SALES
LIMA, OHIO - 45802

P.Q. Box 1105 -

| upcoming Fb in June. WTQUV passed Advanced the hara way -
Conditiona to Advanced In one juy — wwdag all test elements,
EHET AREL Net duning SEY exercise aveiaged one messaes syery
three minttes during directed session with three NCR. vicht NTS
relay statians, 3N pactictpating stations, 231 meswymes handled,
Wk pmd the Si-vear mark as simateny. Vratfic: WTBA U272,

WL 322, WiDZN IT6, WATDZT 154, WiBO 131, WTHIEY 136,
KICTP '“1 WHEYTF 23, KTOZA 7%, KTVAN 7o, WIAPK all
WIMCW 61, K7PER S, WTAKT 32. WiFOQE 31, WATOCV 49,

KTOXT 48, WATKNW 34, WIBUN 29, WaATORT 4 WTALB 22,
WTOUY 70, WRAYSU/T (3, WATHCL 11, WIZHZ 10, WITED &,
WITIM 7. WATGYB 7. RTORC S w4ZDKIT 3, W7IvINT 3,
WATOXLD 3, WTLID 3, KTBBO 2, WAZAVL |, KTIRE 1.

PACIFIC DIVISION

EAST RAY — SOM, Pawl ). Packer, WHEEMIH — Ryle: WGIPW,
WAGDIL. Al those who hold appointments aee urged to bial Form
I cands 1n ar tose their appointment, W&TTS built an tm recewver for
2 ootetem only (o $ind thut the repeater fic wanted was ot the mr for

2 imnths, WalPW reports (40 us active as ever. Tradhic: WelPW
414, WHOVEW 35 WaslYB 14,
NEVADA - SOCM, LM, Norman, WTPKY — 30C; L.L. Mike

Hlair, WATHLU, 364 Cherry St Boulder Caty, KV RODOS. Mark
vaur calendar now tar Siria Hamfest o Aug. 5. Additional details
trom KYZAL. W7LLX 15 FON manager fior Nev, K7ZOK helped host
the 264 Natonal Convention in Las Yepas. WATBEL hay a aew
sacaton trader, fis XYL says “watch thase uaderpasses,” The
RTUGT gung has started planniig Yor bFefd Day and the snow Tiasn’t
started to melt m the Reno arca vet KTICW hos completed an
HB-432 MH2 linear. WINIM vavationed over pight i Las Vegas
vpoute to KELG-Laond frr an estended vacation, W7PRM has retired
an ut Apr. b3 dfter many vears with the US Bureaz of Mines
Boulder ity test aml fesearch facility as a metalturgst enginesr,
WAIMEG 7 completing his heteh i the Alr Foree his returned
home to start working with New Sorsev highway putivl, Mobihing in
the West try WOARSST285 duvhight hours und WItS%-395% night
hrme, RFLGE 1 Roulder ity and K¥ZMA in Kingman, these fm
tepeaters afford good coverpe 1 Southern Nev., Anz., Calit, and
Utab; KTUGT fmr repeater provides coverage i Reno aie o on
a4, Vrafic WHIK 36,

SAURAMENTO VALLEY — SUM, fohn . Minke, [1), WaRYA

RF SPEECH PROCESSOR
&,

Y

TREIAT Ly,

o ey,
Sty

| ® INCREASE TALK POWER TYPICALLY 5db

| @UNIQUE PLUG-IN UNIT— NO MODIFICATIONS |
NECESSARY TO THE RIG . ‘

@ SPECIFICALLY DESIGNED FOR THE 328-1,
328-3, KWh-2

® S-LINE QUALITY

@ PRE-ALIENED — NO ADIUSTMENTS

© IN-OUT SWITCH

®SMALL SIiZE—BY USE OF PIEZOEL
DRIVE MECHANIGAL FILTER & SOLID
COMPONENTS

*California Residents add 5% Sajes lax

DX ENGINEERING

2455 Chico Ave., So. El Monte, CA 91733
213/442-7952
182

I WeNMU, Our seation Bus waguired o new EC, WAGPCT of
Crescent City. Those interested in paritcipating M eingipency
commncihons amd Ive i that ages, cobtact im. WAGIR] receved
his General Class teket and has becn appainted as an OPE. RUKWN
T inereased his traffic participation by joining PCN (Pacific Coast
Net) which meets at 06072 on 7120 daly, KeliG mised his fiest
EMT in seany @ veur because of the Hul The GFARS in Chien
moved therr meeting place just agross the ereck at the stafe colicgr
in the pew Industey and Technology Budding. They now sport 33
mEtubers, Sav, would you hke to get more oot of your amateur
rudio hobby? How abou? visiting one o alote of the <lubs rear vou
1see §Y news for Mar. for a clab istingp. You may enjoy the peopie.
Field Day sn’t far away, Stat prepuring now for that big Jjune
event. Think FD! Trattic: (Feb.) ko YZU 59, Wabb GU 47, KaKWN
A0 edan WBGOZZ 21, K7AFL/G 2.

SAN JUAQUIN VALLEY - LOM, Ralph Sarovan, Wodpl -
KOPKO = active on 200 MHe aad alse o playing with BTTY.
WORPH wus active m the DX contest, as welf as WieIR1 aad
WALWKE. EuQOPE acted as Net Contyol Tor JD1ACH. WAREXV &
muntauep  tropo skeds with WoEZL and WARHXW on 432 Milz
WABEXY Tias 4 K& on 432 MHz using a par of 40X-2508 tubes
WAHANN Das a 39U recetver, WOPNQ) s on 75 wb, WeUBR has a Swar
AU an b, WABIDE s boilding 2 uew OTHL with hant shack
WNGREH v wow an Advaaced Ulgss beensee. WaRZH 18 active o0
the Confusion Net, WAGCPP is biulding a new 0TI 10 Calavare:
County. Wawsl moved to Sazramento, The Delta Amateut Radst
Llub meets g the 3ed Phar. of ench manth, « & P.M. at the Danie
Webster Jr. Thgh School. WABSZS v conducting Dmeter bunts
WolYZ has a new Collins S line, WAGEZY has an R-594 und a
I-399. WBALAY bas aa R-3599 peceiver, Keservatiops are bein
auepted For FO West to be held June 2. L 1%72 at iropcan
Lodge. 4061 N. Blackstone Ave. Suml reservanons to WHOOSEH
Trafin: WARIDB 37, WALLPE X

SANTFA CLARA VALLEY — SCM, Jumes A, Hauser, WAsLE:

SEC WARRRE, HM WhRVR. Wel ZR s warking on
swonhokne station, capects s antenny t b ip soon, WNROD!
18 new Novice ui Sunnyvaie. RCORS just completed vacation in SU°
from True, WAONHD looking for DX. WeALIC is active an phor
rets, WHTQE 12t actwe ot NCNZ, WEREE is oa NUN. Wel) is almo:
ABWAYN, just pewds b USLs. K4ABVTHE 18 anve WGUAT, leard




Every time you tune up, you'll he glad you have an RF-875
(the compact, efficient Antenna Coupler for military, commercial,
ot professional users of 100- to 200-watt PEP SSB transceivers),

You'll be glad because the 675 has a built-in dummy load to
accyrately tune up your transceiver. You'll also be glad because
there’s a built-in 8-dB attenuator that keeps VSWR to a safe
level . . . protecting your valuable equipment during tuning.

That's reason enocugh, aside from the fact that it simplifies
and speeds up the job of getting you on the air at a wide range
of frequencies, with a wide variety of antennas: whips or wires
of 15 feet or more (between 3.4 and 30 MHz), wires of 50 feet
or more (betwean 2 and 30 MHz).

Operation is extremely simple; LOAD and FINE TUNE con-
trols have digital readouts so you can log your settings and find
them again. The meter reads: Forward Power, Reflected Power,
Transmitter Qutput Powar.

Btyling is two-tone gray to complement today's papular con-
tinuously tuned transceivers, such as the KWM-2/2A. Size is
10V: x 742 x ¥; weight is under 9 pounds,

Write today for complete specifications.

HARRIS
RF COMMUNICATIONS, INC.

(880 University Avenue
Rochester, New York 14610, U.S.A.

Tel: 716-244-5830; Cable RFCOM Rochester, N.Y,; TWX §10-253-7469

A Subsidiary of Harris-Intertype Corporation



vamment the other night at a local club mecting that 3CV SCMs are
partial to uw vperators wnd inctude httle phone mivmmation m
wotumn. This is not camplefely true however: | only include what s
sent m to me. Send itom it will be imciuded. Traffic: WeRSY 711,
WoYBY 224, WABVE [R7, WeNW 140, WAGLEA 131, W6DLV K2,
WaVET A3, WoAUC 45, WalOU 2K, WaKbI 12, Wek) 9 WeZRI 5,

- ham - WoUAT 7.

. pnmRTAEns ROANOKF DIVISION

NOKTH CAROLINA — SCM, Charles H. Brvdoes, W4WXZ -
SHE WAL VN, PAM: WBAIMG. KM: WB4PNY. The Buncombe

temhnoingy

County ARC “Sitake Test™ nefutes club history to 1947 mught bea

poud project Tor vour club, kO WBANXS reports WHRAORU is

B s hievole mobile on Y with twelve uther AREL members backing him

thrs month ap. WHABGLL & getting The anfenna bach, up. The Fden AKC rall 18

wow WATE, 10 s my ded duty to report Silent Keys WACD and

. WAVEL RAMC and WAIRT gave grograns un NTS to the Raleigh

Verticals and  Winston-Salem  clubs, WB4PM[ is Advanced Class w5 is

9 annual FM colinear | WNAPLY. R::leig}rx, ARS merabersinp now to;:;l» Ko ;:.NRF;JL ruras
| uit o be WAETP from lenoir, XYL is WAEIQ, WAATC, State

qnfenna Bad%aa?;ure R tollege, operator WB4LM v UK and France for Noel aod had
issue ments : Chmstmas biner with G3UML and tanuly, WB4SXX repotte his
Hrst 50 with China, The Mecklenbure ARS ineets in the Charlotte

Loops Red ¢ ross Blde last Tue. of wonth, WAIRE Forsyth C1 RO reports

and Much i vompletion ol aktenma installubots and  vircuit descriptions,

WB4AMFI, w Comme Chief i Nam and we all send 75 and KR
trefurn rapidivy. K4THL fas uo cleven-viement 2-meter heam at 100
tr. Cape Fear ARS fad 31 sctpasts iy SET. 15 mubiles and 2
sations un geaerator, and congruts o kO WRAMTG oo fine
showing, The annual HumIn planned by W4DEO and K4VLR took
place in Halegh on Mar. 4, About 10$ attended the hanquet. hudos
t WHAMXX for anuther great show. As ol this wnting the atnual
L0 tnecting v soherduled for Greenstaro, WG, o May 13, Teaftic:
1Foh 1 WHAPNY 519, WALVN 234, WHIWZE 170, WAWXZ 4.
WBANRZ 11, W4AUY [0, WBATNC &, h4bZH K, KATIN 7,

Mare

Just 75¢ at your favorite radia store Warh L 4, WA4AWLQ 4, K4MC 3, WALRKWC | ddang WEB4O0Z L4
or from 84, WARWL 64, WR4 INC 13, WB4SPLI4 (2.
HAM RADIO Greenville, N. H. 03048 SOUTH CAROLINA — UM, M. Elizabeth 5. Miller, WA4LEFP

— sk WALEC), st sSECT WAWOM, PaM: WaMTR. RM:
KALND, WHNAYTM 1= u pew Novice (o Spwtanburg, Welcome
aboatd. WHAQR2 will soon be an the aiwr from Mepkin Ahhey pear
Mioncka Corner, Aetivity reports 4re almost nogp-eastent this mooth.
Mease pive vour SOM suppoit by setuding in news dems and tralfic

r CRYSTA'_ BARGAINS TpOrts, The mmn Vnret:s ro att t.}:}vitg;h't S;:vt:ltg“i'rmn'\. please note

the changes. SC SSHN 23002 (7 M, EDT) 3935 KHr, mgr s
WAMTE. SCPN 1600 117 poon 0T Men. throuph Sat, L2302
and (9304 (%30 A and 3 P, BEDT) 3930 ke, <N iearlys
Depend on... TR0 Jaily 4T PMLEDTY 3573 kHz. mgr. 5 K4LND. ON tiate)
02007 Jwly (Lo PM EDT) 3573 kEl2, mer. is WB4FTE, 85BN 140,
We supply crystals from rattic: WANTO 42, K4OME 4.
18 KH; to 100 MH; in VIRGINIA — 508, Robert 4. Siagle, K4GH ~ Asst, SUM: AL,
many types af holders. A{ngf, vlr" ,'“’”fw' SEC: WASPHG. “vtf Sﬁiisf w}}:;m.
Over 6 million crystals BEEHSRSSRA [ 1 LUS0l SN XK Rulss s 10 Wes va. ths month tar th
in stack. We manufac- WHAN & SON marvetous viay they handled the Jum dsaster. Also buadas o
ture crvstals for almost  ELECTROMILS, INC, WAAKN aod WB4EDT who led the suwcesaiul fight on getting the
1) d se NERS incremsed  feex Tor hain hoense piates killed 1o the fepslature.
all model ANNERS, 2400 Crystal . #B4FIK splitting time between Winehexter and Blacksburg Wetiy
MONITOGRS, 2-WAY Fort Myers threatens sathout interest. WB4RNT trying to uet a Novics Net
Florida 33901 wiing, ‘The Vagnia Radioteletype Net (VRN started this month
RADIO' REPEATERS' ETC (813) 936-2397 under puidance ol new RM, ROPIV/4, WEYDA/4 is now a member
Inguire about special of TCC Fastern, WAYZC made 280 OS0s in Novice Xoundup.
guantity prices Order Send 10¢ for new WB4RDV repurts DX contest much tun. WB4SKT has vfo troubles.
« N - catalag with Dircctor. WAKFC lost bis power the week end of our bhizzard and
direct with check or oscillator cirevits had {0 wwove o 4 notel for the mght tof the cw DX Codtest!l.
maney order. and liste of K4IM repurts nothing new. WNAWLK bad bis fint X contaet,
vt . 73, i i 5
far First clags mail add 166 per thousands of Business ]nfutercd with IW4TIF\. 5 hammmg_‘ ULVJ |_W RAIBA
crystal...tor airmail sdd 206 ex b ieported 7 intruders this wonth; 00 W4HU still reporting wug of
' frequencies in band sevand Rarmonics. W4kX lunited to VN anly, Regret 1o note
stock, the passing of XY 1. of W4MK. W4JLL has 2519 counties confirmed.
W4KAD bopes to recoyer trom work soon, WdDM cw and phone
SPECIALS! CRYSTALS FOR: 13X Luntested. Eastern Shore ARG, WBSMTN, pres. is really active
F[E“'ﬁ“d}f"xﬁt"}?fé{jifun s4.50 salt Mine Net fCEY) HT184& 1610 Dy
z E VSHN MR 1 SDBOK& 3200 D,
1090 Kh, (HCS/UL 450 vont ek oot
Almost All CB Sets, Frans. or Hec, 2.50 N Tabin 19410 10
ICB Synthesizer Drystal on request) ; 3
h ! 5 VRN 3947 1410 Py
A et i metigss |  for 5.09 VRN InzS 3000 by
80 Meter pﬂange in FT-243 750 BPLs: WBAEIK (beb,) WBARNT tJanoy Lrattie: ckeboWBAFIR 474
KAKNP 471, w4bQ 313, WR4RNT 257, KQPIVI4 208, WHEKS(

197, WBASIK 1b4, WRSKIT 160, K4 L. W4TF 101
WEVDAM 102, K4FSS 83, K4GR 67, WAKGC 66, WA4PBL: 58

Caler TV 3578545 KH: {wire leads 1,52
4 for 5.00
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In a time when transceivers
are a dime a dozen,

ours costs an arm and a leg.

The signal/one CXTA will set you
back $2,195 - but set you way ahead
in amateur radio operatioh.

That's because the CX7A has just
about every feature you can think of.
Including the most sensitive receiver
made, the most “talk-powered”

300 watts of power you ever heard, and
much more. Like an extra receiver,

an RF clipper, a buili-in power supply
and an eiectronic keyer,

Suddenly, $2.195 sounds more like
a bargain than a bundle. Because
you're getting, in effect, a room full
of gear in one compact desk-top unit.
A unit that features the industry’'s
highest quality control standards, the

finest components obtainable, the
mosi features, the best performance . . .
we could go on.

Better yet. you go on over to your
signal/one dealer and see the rig
for yourself, Or write us for a detailed
brochure. Once you ses the CX7A,
you'll be willing to give up an arm and
a leg for it. Or at least $2,195.

J: Srrsl orne

4 subsidiary of

COMPUTER MEASUREMENTS, INC.
1645 West 135th Street

Gardena, Ca, 90249 (213) 532.0754



A complete line of world '
famous British equipment
Transceivers : separates,
and auxiliaries: 160-10M

KW ELECTRONICS
10 Peru St., Plattsburg, N.Y. 12901

NOWintheUSA

GROTH-Type

COUNTS & DISPLAYS
YOUR TURNS {
Sy

e 99.99 Turns
e One Hole Panel Mount
e Handy Logging Aree

e Spinner Handle Available
Cuase: 2x47; shaft ¥ 7'x3"

Madel TC2: Skirt 214”; Knob 13%”
Model TC3: Bkirt 37; Knob 2M"

R. H. BAUMAN SALES

ELECTRONICS

LIMITED

self-supporting, crank-up
rotating mast of high strength
galvanized tubing. 35 to 66 feet.
Superior in every way. Other
sizes and models also.

heck vour focal

dealer or write:

RISTAO TOWER GO.

P.0. Box 115, Hanford, California 93230 /

THE “HIi-Q-BALUN"

For Dipoles—Yagis—Inverted Y-—Doublst
Puts Power in Antetinz
Full Legal Power 8-40 MC.
Small—Light—Waather-proef
T:1 Impedance Ratio—Coax Fitting
Takes Placo of Centor Insulator
?{ui{lt-llal“'l.lgh‘t:in vAlrrutnr

olps minate
Full; guzranteed $9'95
VANGORDEN ENGINEERING
Box 5I3, Brislls, N.J. 08730

Tetters prondly Io &
Dia Cast  Aluminum

PPD
U.S.A.

Tiress up your shac. Show your Call
rew wnert kold distinetlvs style, J
Vettars with & salin silver anodized fnlsh. Glant %" sz,
"‘Phres dimensional effect, Fsally rotutited on Wood, Plastic,
Metal (3 premently unavailzble. $1.00 each character, plus
a0¢ PP Hush your nrder today.

SIGNA-CREST, fnc. 78 Washingten St., Broaklym, N.Y. 17201

WBAEAE 51, WBOBXX/4 35, WB4KBI 33, WAYZC 32, W4IIR 30,
WB4RDYV 79, WAKFC 5. WB4SKT 25, K3VIV/4 24, WB4PCK 23,
WALQO 12, WA2BEX/4 11, K4IM 1D, K&YM 8, K4MLC &,
KALME 5, WN4WLK 3, W4THV 3, K2HBA/4 2, W4KX 1. iJan.)
WHARNT 218, R4JYM 14,

WEST VIRGINIA - SUM, Donald B. Moms, WBIM — S
WASNDY. RM: WBRBBG. PAMs: WRIYD, WRDUW, KECHW.
Phons Net Mer: WABPOS, (W Net Mgr.: WBSCYB. CW Net on
3570 daily at 0001Z 2nd new frequency For phone net, J48Y kiz at
1300Z daily. | oregret to report the passing of WEMLX und
WEGK/WRDIP, State amutenrs wera active 1m the Logan County
ftood emergency with WASEKC first on the air. WNSIFU has new
21 MHz heam. Phone Net with 325 stations handled B6 messages
and the ow net with 123 check-ins passed 51 messages. WRALL [ost
zll antennas during wind storm. WBEFVE has new T4-XB and
o-meter trapsmitter and receiver. Eairmont area amateurs installing
meter fm tepeater, with KEOFQ, RBHHV, WRHAX, K#MYU,
WASMRE, WEIM, WBEBMW, WBRBEMV, WSTGL, WABNWN and
WAHNPA, WESBMY made PSHR. Roanoke Dwision L4} meeting,
Greensboro, M.C. on May 13, 14. West Va, State ARRL Convention
at Jackson®s Mill on July 1 awl 2, WNSITT bad 514 contacts and 72
sections in Novice Roundup, 1ragfic: WBRCYB (71, WBEEMY ile,
WASPOS 89, WASNDY 65, WABDXF 63, W8HZA 39, WABLKW
58, W8IM 29, KEQEW 25, WRDLIYV 19, WABKC) 18, WABDXS 13,
WNBIEU 13, WAROKG 13, WBAKC 12, WARWCK 12, WBEAKQ 5§,
WNELGF 4, WBEDOK 3, WARUNP 3, WBBARR 2, WBBEMG 2,

WBEGAA 2, WNSIL 2 WABIMY/8 I, WHEETE ). WEEZP I,
WASLEZ L, WABTHX 1, KBZDY 1,
ROCKY MOUNTAIN DIVISION
COLORADD SCM, Clyde Penney, WAPHLOQ - SEC:

WANDOY,. RM: WALRN, PAMs: WEPAWG, WOHCKW. WHLRY,
WAPWYP, Newly-elected oificers fnr the Pucblo Ham Club are
WOMOQH, pres.; KQPHF, vice-pres; Betty Melrary, secy.s WHRSA,
treas. and editor of the club paper "“Trrid Leak.” Newly-ctected
officers for the Longmont Amateur Radio Club are WABQOR, pres,;
WBODEZU, vice-pres.; WABSLX, secy.-treas. I is with deep regret
that we add WOJED io the hist of Silent Keys. He will be sorely
missed by his fellnw amateuss throughout the region. Columbine
Net ceiebrated its tenth anniversary on Feb. 26 with a (SO party
which was well attended by members and guests throughout the
Kacky Mountain region, WABWYP is the rew Net Mgz, for Hi-Noon
Net. He teplaces KPIGA who resigned. Net traffic, Feb.: Hi-Noon
QNI 1068, (JTC 52, informals 70, phone-patches 56, phone calls 10,
time of 918 munutes for 27 sessons, CTN QNI 258, QTC 28,
informals 43, time of 586 minutes. Columbine QNI 894, QTC 93,
informals 171, time of 1186 mioutes for 2& segsions. Columbine
(Jan.t QNI 997, QTC 103, informals 101, time of 1389 minutes for
27 sessions. CON (Jan.}) ONI 260, OTC 116, 31 sessions. Traific:
(Feb,) KOZSQ 1u44, WOWYX 280, WALQ 135, watlA 134,
WOLRN 04, WABSIG 71, WITBV/H 71, WOLRW &5, WOSIN 63,
WBOCCE 58, WANZL 49, WAIW 44, WBODLE 37, WADTMA 29,
WBYCD 28, KOLGA 24, WARYGQ 22, WAQTRE 16, WAPHLO 1.
(Jan.y KOONV 141, KPJSP 49.

NEW MEXICO — SCM, James K. Pring, WSNUL ~ The section
ow net NMN 1750 is doing very well with regionul coverags.
Additional check«ins are always welcome at 0L30Z. Plans have been
completed for the awarding of certdicates to stations outside the
state for working 15 New Mexico stations. The 135 confirmng USL
ards should be sent to New Mexico Ham P.O. Hox 14381,
Albuguerque, NM 87111, WBSAXC participaied in the UNM open
house Beb, 15 and also demonstrated their first RTTY vontact. The
rmeter tm activity is expanding with an additional repeater in
Albuguerque. & novel club sunouncement iD tape has been
developed by WSIDZ. KSMWN has u thunderbird beam with
improved signal on the higher frequency. WSUH 13 anticipating patts
delivery to restore phone section to fransmitter A iost dial cord on
the |6ikmeter switch precipitated a major overhaul of KEMAT™S
Yiking 1. RSOV is now active from Santa fe on 73 phone, Traifie:
FSDAB 223, KSMAT 129, WBSAXC 97, WSRE 5%, WSUH 38,
WEMYM 21, WSPDY 20, WSDAD 18, WSDMG 13, WASMIY 6,
KSIS) 3.

UTAH — SCM. Carroll F. Soper, K7SOT - SFL: WTWKE, RM:
WIOCK. K7CLO worked all states on BU meters i 15 hows 45
junutes. WIHEC attempting to organize 2 club in the Brigham City
area, WIIQU and K7PFB have started a traffic net on 145.5 MHz at
1200 and 1800 daily, “Busy Bee ‘{raffic Net.” The Qgden Amateus
Radio Club reports their repeater ou 146.11 mput, 146,92 MHZ
output, should be in operation 1n approximately £0 days. It will be
located on brancis Peak at an ¢levation of approximately 4500 §t
The Bee Hive tah Net operates daily on 7272 kHe at 1230 MS8T




Versatility plus!...in a

2 Meter FM Transceiver

Over-the-shoulder, mobile, or at home

Completely transisiorized, compact, portable.
Capacity for 6 channels. Built-in telescoping
antenna, and connector for external antenna,
Use barefoot or with accessory amplifier, Ex-
ternal 12 VDC or internal ni-cad batteries,
buitt-in 120 VAG battery charger,

Complete with: Dynamic Mike, = GENERAL: ® Freq. coverage: 144-148 MHz # § channels, 3
0-T-8 Carrying Case, 120 VAC o supplied @ Push-to-talk Xmit ® DC Draint Rev, 45 mA,
and 12 VDT Cords, Speaker/ <. Xmit, 450 mA ® Size: 5-3/8" x 2-5/168" x 7.1/8", 3-3/4 Ihs.
Headphone Plug and 10 Nj-Cad :

Batteries.

$1993>
Amateur Net

AA-2Z Amplifier $129.95
MMK-22 Mahile Mount  $6.95
BBLT-144D Hustler Apt. $27.95

R. L. DRAKE COMPANY | ™)

RECEIVER: ® Transistorized crystal-controlled superhet @ st
iF: 10,7 MHz, 2nd IF: 455 kHz ® Ant. Input Imped: 50 ohms
® Sensitivity: 1 uV or less/20 dB S+N/N @ Audio .Output:
0.7 W @ Built-in speaker.

TRANSMITTER ® RF Qutput over 1 W ® Freq, Dev. adj. to
18 kHz max,, factory set to 5 kHz.

540 Richard 5t., Miamisburg, Ohio 45342
® Phane: (513} 866-2421  Telex: 288017

VAL AAE 3:,' V2Vi N
Twa-tone test paitern with modulation W RO N G :
caused by carrier leak-through. L4

Proper adjustment of vour SSB rig is a must by today’s operating standards.
An improperly adjusted transmitter can create havoc on our crowded bands.

The Fifth Edition of SINGLE SIDEBAND for the RADIO AMATEUR has a
complete chapter devoted to adjustment and testing SSB equipment. But
that’s not all. You will find construction articles on everything from QRP
transistorized transceivers to high power linear amplifiers,

Fifth Edition $3.00 in U.S.A. proper $3.50 elsewhere
THE AMERICAN RADID RELAY LEAGUE, INC., NEWINGTON, CONN. 06111
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reporting Feb, QN1 977, QTC 31, average time 13.97 minutes.
Traffic; WTEM 302, KTHLR 94, WATHCQ 335, WIOCK 314, WL
19, K7CID 14, K780T 10, WIHKC 6, WATMBL L.

WYOMING - 3CM, Wayne M. Moore, WiCQL -- BEC: K7NQX,
RM: WIGMT. PAMs: WITZK, KTYUG. OBSs: KINQX. WISDA,
WATEHA. Nets: Pony Express, Suzn. at 080U on 3920; YO daily at
1830 on 360%. Jackalope Mon. thraugh Sat. at 1215 on 7260 calt.
4.920). Wx Net Mon. through Sat. 41 U730 an 3920, PO Net 1900
Mon. through Efi, on 3950, WATNHP lost his quad unienna during
the wind storms in Feb, WTHEB and KTWRS went to Mo. the first
part of Mar. HEB lost his father at that time. KT AQ vacationed in
Ore. during the first part of Mar. The hamfest planning is going well;
it will he in Thermopolis at the Holiday Lan July 15, 16. There will
be 1o Division Convention this year but it is assured for the next
two years. Iraffic; K7NOQX 480, WISDA 67, WITZK 33, WIGSQ
44. WATNHP 26, WTHANI 25, WIYWW 71, W7BHH 20, KTWRS 8,
WATOEC 7, KTBTE 4, WIBKI 2, K7TWK L.

SOUTHEASTERN DIVISION

ALABAMA - SCM, James A. Brashear, J1., WEB4EK] - ShO:
WaDGH, RM: WAHEU. The Birminghamfest will be held at the Ala.
State bairgrounds Exhibitton Bldg., Hun., May 7. Inquivies to
W4FEG. Another 2-meter repeater (.28/.8K) is on the air in the
Birmingham area. The K4TQR/KAHAL repeater s chanyng
fraquency to 146.10/146.70. Good to hear WOMLF 1ex-W4FVY) on
AENB. The Mobile ARC recently combined a fish fry with a
monthly club meeting. Hope all clubs and groups ate completing
their plans for Field Day. Don't forget the publicity angle 1o Jet the
public know what yon are doing and why. A special invitation to
your Mayor, Police Chief, Cl Dir, and Red Cross officrals to visit
yunr ED site should help cement relations between them atwd the
participating hams. The Huntsville ARC provided comumnications
tor a | $-mile march by Huntswille atea high school students for the
Mareh of Dimes. WA4WRU was HARC Project Chmn, WH4SVH is
starting 2 new AREC net for Novices which meeis on 3,725 Sun. at
2002, WNAYQX is a new member of AEND. Congratulations to
W4YNG on getting the Fxtra Class heense. He built a couple of he
power suppiies and now is building a 350 watt ammplitier to g0 with
them. WNATIX moved to Germany. Welecome 1o WH4YSH,
WNAYSL, WNAYSS, WNAYTA, WN4YUD, WRAYUR and
WB4YUT. Appointed WB4LNM as EC. Endarsed WA4AZC as OBS:
WADGH a2s OPS; K4PNK as EC. Traffie: (Hebo} WRB4SON 284,
WBASVH 239, WEHED 194, WB4EK) 95, WB4KDL BS, WAYNG 78,
WR4IMH 74, WB4SVYX 55, WASVFEK 40, K4AUY 38, WEB4THU 37,
WNAWB] 18, WBAVEW 12, K4HIM 8, WB4KSL 5. tJan) WEANLE
93

EASTERN FLORIDA - SCM, Regrs K. Kramer, W4ILE — SEL
W4IYT. Asst. SEC: W4SMEK. RM; WB4OMG, PAMs: W4OGK 75,
W4SDR 40. Fla. Amateur Sideband Traffic Net (FAST) certificates
were recently issued to WB2INGE/4, K4FSZ and WANEKO, BPLers for
Feb., were: WA4LTH, WAYPA, W4bDUG/4 (Tampa ARCH, WEaATON
{Hollywood ARCH and of course the Burkes WICUL{4 and
WIVR/4. The PSHR ‘“cats” included WB4V0S, WH4PNG,
WA2AFL/4, WB4NCH/4 and WB4PTH. Nice going gang! WB4NXR,
the West Palm PR gai, reports WNATDZ has 49 states canfirmed and
working on Hawas. KATFQ is a Sitent Key and WABRBE is lookiag
for a Mew World! WB4PTH i a new traffic enthusiast in South
Miami area. WB4AID enjoying iraffic net activities phes some DXing
now that he is reticed! W4IYT und Flonda Skip worked with
WB4GTY to get the Govemor's signature on the proclamution
declaring Jane 18, 24, 1972 ax Ha Amateur Radio Wesk.
WADUC/4 and company otiginated 2306 QTC from the Fla, State
Fair at Tampa, WAYPX works at WFGA-1V CH-12 YAX when not
on Gator Net. WAZHG is ex-GN member back tn {hio and publishes
the Ham Shack Gossip in Voledo area, Known participants in QUWA
(350 Party ncluged: WAYPA, WAHLY, W4ZF, W4NGR, W4V,
K4HS, WAHYT, WaJO. WAHHQM, W4OBR. K4GT,  K1AGH4,
WAFYE, GiGES/W4, WACHV, WATA, WAKYE and W4GJ. New
appointments: WRAVOS, WANTE, WAFPC, WBANCH and W4YPX
ax ORSs: WB4AID, WB4PTH, WALSR, WB4RLU and WB4NCH,
(PSs; W4BWS Brevard, WA4BGW Citrus, (s, Renowals: WALK,
KAFAC, WBAMIQ, WB4OMG, WAGDK, WN4RGHD, K4SC and
K4AVH. K4SCL revives his cw interests and is welcamed back ta
OFN, Knights of Kslocycles and their Ladies shilf going strong each
Sun. moming at 7:30 on 3v10. W4YS0 i3 present master Oscillator.
WN4RGQ is now WAS and hauling in DXL, WD 15 off ta ¥VOR
for ! months, WBATON/4 was QTC 114 with W40ZF aad
WB4HML doing the chotes, at the Campers Faix in Hialeah. W4ATA
wports K4BSS will be retinng 1n Fla. come June or July. W4LDM
100 ONL QFN/GN/HBN for keb, Wow! WAYPV s on 1296 Milz
with surplus APX-6. W4VIH watches closely for DX vpenings on &
Prepate now for Field Day und Husricane Seasonf Traffe: iFeb.
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WICULf4 3914, WADUG/4 23Us, WALLIH 948, WIVR/4 boZ,
WALDM 422, WB4OMG 95, WB4NCH/4 372, WB4JSK 315,
WAANBT 204, WA4SCK 278, WAEFY 151, WaYPA 214, WBAHIW
209, WAFRC 304, WAZARL/4 175, WB4AIW 168, Wallk 153,
WASDR 144, W4DOS 118, WE4TON/4 114, WAKRC 110, W4DVO
07, WB4PTH 104, WBIVOS 89, RK45CL 85, WB4PNG H3,
WR4SMA 23, WABM 73, WEBZY/4 68, K4TWM 34, WHA 30,
WALYT 49, WAAHDH 47, WB4AID 46, WANGR 46, WABINK/4 43,
WALSR 40. WA4RGW 33, K4BLM 32, K4FAC 30, W4OGX 1%,
WOUEM/4 27, WAVME 26, WANTE 27, R4EYN 21, K4LEC 21,
WATIM 20, WAACIQ 18, K4IEX 18, WA4RUE 16, WaYPX 16,
WaGU] 15, WRAUOC 15, WAGDR 14, W4SMK 14, WBAMIQ 13,
W4lAD 12, WBINGI/4 [0, WB4ICD 10, K4DVW 7, K4ETW 7,
KALZT 7. WBAHML 7, WBASKJ 7, WABCZ @, K4iBE 6, WAEH &,
KALPS 6, WAOOH 6, WA4YRU 6, WB4FLW 5, K4OFR 5, W4sCY
5, WA4WEM 5, WARKC 4, W4DEP 4, WB4ESE 2, W2Ji/4 2. WAKG)
1. WAMML 2. WB4NAA 2, W4DDW 1, KOECG4 L tdan.}
W3FENS4 139, WB4IPZ 18, WAYPA 10, K4GFW 3.

GEORGIA — 5CM, AJ. Garnson, WA4WQU — Asst. SCM: John
T. Laney, 111, K4BAL, SEC: WA4VWY. RMs: K4BAL WB4SPE.

Net #req.  TimelZ){Daye ONT QTC Mgr.
SN 3595 DOOD{O300 Dy 210 241 Kd4BAl
TN XA 300Dy - WR4SHS
Ca. 58l 3975 ood Dy 749 16 WR4DMO
i Cracker 3998 1300 Su - WASIQU

W4RSQ assisted by WB4RUA has a ham radio ciass going at Dalton
fr. College, Dalton, Ga. They have zbout 13 prospective hizture hams
catolled. WaIM reports he has 4% states confivmed toward his two
jetier WAS, He still needs Alaska znd N, Dakoia. W4REI EC for the
grzater Aflania wea is planning an ARFEC Jrll in the near fuure.
The Atlanta Radio Club plans to host the Georgla State ARRL
Cgnvention agsin this veat 1 connection with their annual hamfast
1o be held in June, We should have 2 firm date by pexi month.
Traffic: WAEEP 145, WB4KVE 126, WARNL 123, WA4RAV 113,
WEARUA 104, KABAL 5o, WIAMB 63, WAGWQU 56, W4CZN 54,
WaPIM 23, K4NM 20, WAREI 10, W4IM 9, W4r'DN 3, WB4VAF 3.

WESTERN FLORIDA — SCM, brank M. Butler, ir., W4RKH ~
SEC: WAIKB. RM: K4LAN, RITY: WAWER. PAM: WANQG.

Net Freq.  TimetZ) Days Sess. ONT O QIC
WEPN Just 233Dy 29 w17 56
{QFN 3651 0000f0300 Dy 55 -

Pensacola: New officers of EFARA wre: KPBAD/4, pres.; plus
WASODA/4, WB4JHQ and KAFKV. W4COT, 1s again active on (RN,
The &-meter VAF Net held a 24-hour QS0 to stimulate interest in
wif., WBAPKW and KP4DFY wore the orpgamzers. WE4KGW and
wthers hope to et up a mounbounce Mation. ihe tm repeater is
uperating wath a new wcelver site closey to towi. Milton: Nearly #
dazen hams snet to form a tadio clib and RACES group, WB4JRP
arranged for medicine to he shipped to Colombia, %.A., when
Informed there was nomne available tocadly for an emergency cise.
WB4END is 2 Catholic priest. Ff. Walton: WB4IPR was awarded
OFTN Net certifieate. ‘The WB4KLT repeater hos the first
touch-tone operated autopatch in NW. Fha., thanks to the skill of
W4SMS., Also inciuded is 4 le-number sato-dialer Bonifay:
WEAPIT has his Tech, ticket and 1s active on Z-meter M. WALGTA
has added 100 wpm RTTY capability. Panama Oity: WBALFL it 2
aew ORE, WACGU and KSKHV are active on 29,00 Im. Tallahassce:
WA4DCN built and demonstrated a cw audio filter 1or the club.
WE4RCL edits the club Newsipiter. Madison: W4RC fas 4 new
HW-101 and WAPBO a pew Swan 300-CS. WAWMA and K4WOI also
are active, Traffic: {Feb.) KYBAD/4 582, K4CLM 110, WANOG 24,
WBOKUZ/4 15, WAIZM 9, K4DOT 4. (Jan.) WB4NHH 7.

SOUTHWESTERN DIVISION

ARIZONA — SCM. Gary M. Hamman, W7CAY — S8EC: K7GPZ.
RM: KTNHL. PAM: WTUXZ, 'The Highway Dept. reports that only
abent 30%. uf those vligible for call letter license piates are huying
them and that If more plates are not bought, the rate for the plates
will Have to be increased (doubled) to keep Lrom losing maney, IH
vuu ate cligible Tor these plates. setd 1o your SCM or the MVD for
an application form. Field Day 15 coming june 24, 25, start making
gour plans and getting equipiwent ready to go. The ®t. tuthill
Hamfest at blugstait is scheduled for July 29, 30. The Amateur
Radio Councd of Arizona [AKCUA| s considering publishing »
monthly sheet of state-wide news. Lf vour club is not a member ol
ARCA but would Tike tn receive this sheet, send u card 1o ARCA
chmn. K7JWR, 133 L Piesce, Tempe B5281. K 7WUG{ mohile
reparted a bad aecident on (10 through the Phuenix 146.34/,94
wpeater. [xplorer Bost 710, spoisared by the Adz. ARL, i
planming to operate from Camp Lierammo this sumper and wl
aeed schedules with Phoenix arey stations for phone patches
WATNWE should be contacted for detmls. section net certificntes



N=]-7-\"<=3 EXCEPTIONAL QUALITY..,

V- VAF EM Transceiver

GENERAL » Freg, coverage:
144-148 MHz ® 12 channels,
3supplied ® Push-to-talk Xmit
® AC drain: Rev, 6W; Xmit,
50 W ® DC drain: Rev, 0.54;
Amit, 4A & Built-in Power
Supply: AC, 117V B0-60 Hz;
DC,13.5V10% ® Size: 7.7/8"
x 2:3/4" x 10-1/4", 8-1/4 \bs.

TRANSMITTER: & Transistorized with 6360 output tube @
RF Output: over 10 W @ Freq, Dev: Adj. to 16 kHz max. ®
Freq. Stability: £.001% or fess ® Qutput imped: 50 ohms.

RECEIVER: ® Completely fransistorized, crystal-controlled
superhet ® Intermed. Freq: 1st 10,7 MHz, 2nd 455 kHz
Input imped: 50 to 75 ohms ® Sensitivity: 0.5uV or less/20
dB quieting; TuV or less/30 dB S+N/N at 10 kHz dev., 1 kHz
mod. ® Audio Output, 0.5 W ® Spurious Sens,, -> -60 dB.

Including transceiver, 3
channels supplied, mobile
mount, dynamic mike and
huilt-in AG-DC power supply.

$2992°
Amateur Net

Accessory BBLT-144D Antenna:
Hustler 3.4 dB gain $27.95

R. L. DRAKE COMPANY

540 Richard 5t, Miamisburg, Ohio 45342
® Phone: {513} 866-2421 » Telex. 288017

7would like the following League publications shipped to me postpaid. | am
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A COURSE IN RADIC FUNDAMENTALS  $1.00

LRI S RN

ARRL HANDBOOK $4.50
The standard comprehensive manual of ama-

[

teur radiocommunication

UNDERSTANDING AMATEUR RADD $2.50
Written tor the beginner—theory and how-to-
build it.

YRF MANUAL $2.50
A new and thorough treatment of the amateur
v.hi. tield

LICENSE MANUAL $1.00
Complete text of amateur regs, plus Q&A for
amateur exams

HOW TO BECOME A RADID AMATEUR  $1.00
A about amateuwr radio and how o get
started

lse this in comjunction with the Handbook

ANTENNA BODK- $2.50
Theory gnd construction of antennas

SINGLE SIDEBAND FOR THE RADID AMATEUR
The hest s.5.b. articles from QST $3.00

THE MOBILE MANUAL $2.50
Tne hest mobile articles from QST

HINTS AND KINKS $1.00
100 practical ideas for yaur hamshack

OPERATING MANUAL $1.50
The techrques of operating your amateyr
Wation--DXing, 1agchewing, irafiic, emer.
gencies, et
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ANNOUNCES

DIAL ‘A'DEAL

NOW: Call your arder in, and we'll pick up the tab for the phane call. iMinimurn order $10.00 C
HOW: Place station to station cafl. When phone bill is received, torward copy along with our inveice covering
arder phoned in, we'll send refund check, DO NQT CALL COLLECT.
PLUS: We will ship your order PREPAID if destination is in our UPS surface shipping area. (Limit- 108" width
& girth combined and 50 Ibs, max wt.}
COMPLETE S5TOCKS ALL NATIGONAL BRANDS WE BUY-SELL-TRADE USED EQUIPMENT "‘
I masters charge ) ‘

WRITE FOR LIST
HAM RADIO CENTER, INC., 8342 Qlive BJ., &t. Louis, Mo. 63132 Phoge (314) 993-6060

q il 28 -
- Power rating 2 Kw. P.E.P, or over on BD, 40, 11

LRL-66 ANTENNA 4 LONG. 20 THRU 10M @  On 20 ond 10 1 Kw. PEP. Tranemitter ooy

F

}’rice OPERATES ON 5 BANDS AUTOMATICALLY
545-00 1. Loading coils for 30 & 40M doublet operation % Center insulator with fermele conx 2
in Cont 2. Adjustuble snds to sat 30 meter resonance connector to take PL-259 plug
1ISA ppd 3, 4. Decoupling stubs for 20 & 10 meters G, Flttings on inaulators to tie oo repe
LATTIN RADIO LABORATORIES . Box 44 . Owanshoro, Kentycky 42301

NOVICES 'F.C.C EXAM
Need Help For Your eneral? i MANUA'.'
K ecovded Andia. sl The Nriginal Test-Answers @cam manual

‘I HEORY INSTRUCTION :hﬁtsmpﬁm; ml:ge‘gm f?r l;lipFlrst
EANY — FAST - PROVEN A ses. nclutes up-

No Electronies Barkground Necessary ‘i:,,“;,ﬁ,ﬁj;ﬁ’lg,_;;““;wg’f“ e?.;ﬂsu‘:::
For Complete Free Information Abiltty Test,” -. INLY; §0.9% Pottpaid

Write: Asmateur License lasiructitn, v u
Fite: H\:x ntm'ﬁ T\,l.:.;“nlk VA 1EnR COMMAND PRODUCTIONS PO, BOX 26343, T
0% 6 3 VA L350 FABI0 ERBINE LT s 15C0, CAUF 94!2&

YEs!

| would like to become a member of ARRL and help support its many
services to amateurs and amateur radio. Here's my $6.50 (in the U, S.
and Canada, $7.00 elsewhere). Sign me up for a year’s membership and
twelve big issues of QST! Additional family members af the same U.S.
or Canadian address, $2.00

MYy NOME & oivvrunrrnoaresasesnassaessnaasnaCalloaia .,
8] 1 -7

1017 -1 T 4 | T
(Plecse sas the othar side of this page for a list of available League publicofions.)
THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 86111
Q8.5.72
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were earned by KIEMM, WATHIT, WATICK, WATRQE. KTMTZ,
WATNWT., WIOUE, WATOVN, KIRLT and KUK, Traffic:
KTNHE 184, KIMTZ 171, WATMAD B2, K7TEMM 72, WIDOS 33,
R7RLT 28, WB2HLI 21, KTRDH 0, W7PG 19, WICAEF 18,
WAINWL [3, WATOVN &, WATRQL 7. KYUOK &, K704 34,
WILLO 3, WIOUL 3.

LOS ANGELES — SCM. Fugene H, Violino, W6INH ~ SEC:
WAHLLY. BMs: WaL Y'Y, WBGZVC, Lt was broupht to my attention
that the Slow-Scan TV bunch tmay show up on any frequency. 1t
was sugpested they find a spot such as the RTTY boys have. Lhe
Santy Clarita chib paper fas 2 vew look. New utficers of the
Pasudena Ruadiv Club are WASBKZL, pres.; WBGZGL, vice-pres,;
WAKOKP, secy.~treas, The SQCON would like to have 2 tiaison with
NTS for traffic, please contact KeASK, Pulisades Ciub had about
150 members ad their Feb, meeting, one of the guest speakers was
WORW. The Soviety uf Wireless Pioneers now have over a thousund
members. They muect on 3350 kilz Thor, at 7 $.M. kowal time. How
about vou instructors registering with the ARRL instmctor corps!
Twenty members plus their XY Ls attended a traffic {SCN) meeting
to hash over net problems at the atouper home of KeUYE, in
Newport Beach, Crescents Valley Radio elected WAGSNK, pres.;
WABCTI, vice-pres. WoBHG is in the Naval Hospital. WAGMIEM
keeping skeds with WABLC'E and WBGFSE on 1245 MH2., WAMZW
tinding lots of uvitations on I&60 meters, WOUSY supgests that we
have miore prachice for cmergencies. WASZHR] savs thut KCGBK
wants maguzines. WASDHM is now building a new elactronic keyver.
Received my first copy of TRW radio club “Cross Talk™ and a very
fine bulletin it is, The TRW Club is very active. Hs pres, s KePSLL
WolPN piving tulks on radio interference, Those interested
winning the “lackumlope” award should work five stations in the
Antelope Valley, uny band any made, New ofticers of Telco Club
dic WOLYC, pres; WeTZ2D, vire-pres,: WNGPAZ, seey, WBSBBO has
vew vistical antenng, KEQPH participated in both phone and ow
DX contests. WORC'Y dmproved his Triband undenna. How wmany
O0)s would like to get together for a lunch and gab fest? Might be
sble to iron ot some of the questions with the help of KokA.
WHIVC well afrer long bout with flu. KoASK active as NCS on
SOCON, WSLPT now is Asst, THr. and also Chmn. wtf the Conrneil of
Radio Clhzhs. I you fiave any questions re antenna regelations gdvise
the Counwil. The new uitivers of Western Public Service ane doing o
great job, If you see J hat with 2 beam on it its WoMDQ, attending
the events., Teaffic: KOUYK Sle. WelNH 339, WhlSY 148,
WBOZVC K6, WHOECH 79, WBBRBO 77, WadAl 6., WBARKGK 33,
KoEA L6, WAGDHM 11, WollU) 9, WRo YIZ 9, WoDGH 6, WalLYY
6, KeASK 5. WoBHG 4, WAsMEM 4.

ORANGE ~ SCM, Jerry It VerDuft, WoMNY = Asct, SCM:
Kachard W, Hobeck, KeUID. SFC: WBGCOR. RMs: WBeAKR.
WoBNX., WB&JOT is a4 aew ORS for Riverside County, WB6VTK
again made BPE. Appoiniment renewals: WEBUK ay OPS, WeBNX
as BM, ORS, OPS WBaNRK won a Signai Oue at the Bresno IrX
Conventinn andl his OM, WBBUDC, is the new pres. of So. Cul, b
Clzh, WaMNY and asst, SCMs KoL, WeC'PB were puest speakers
at the Univ. of Riverside ARC. KSBWZ/6 has put up a 2+ amd
f-meter beam in preparation for summer DX, WA6NDA has been
working lots of DX with his new $B-303-401, W6BUK celebrates his
Sl year s a licensed amateur. His first call was 3AER in 1922,
WoBAM now tranamits Official ARRL Bulletins Mon., Wed,, bn. oo
3580 KHy at 1930 and 7080 kHe at 2030 incal tme. Copying Shelly
is i puod wuy to get the ARRL infu first hand ¢he copies em direct
from W1AW) amd improve your cw vapy ability “cause he has an
wvanellest fist, New input of the San Bemardine -meter ARPC
repeater is 146,253 MHz with output still on 146,85, 1800 cvele tone
accesy. The Desert RATS have a new meeting place the st and 3rd
Wed. (8:000 P.M,} at the Santa Fe Fed. Savings Bldg,, 300 So. Palm
Canyon, Pylm Springs. The Jollowing participated on 2 meters
dunng 5FT7 WAGPR, WASVEL, WEDRM, WBoVID, KeQGV.
KOIBG., WBO6GEN, WoTaAS, WeNZD, WReVIY., WHoHY,
WaLLGY, WAsHEKW, WAGQHH, WBoKQOD, WBeUGG, WAsDAD,
WEBEWOO  (ECY, WBReFIE, WASOIS, WB6VUS, WRoRAK,
WALTVA(ICH Many of these are members of the Anuheim ARA
who helped boost Z-meter fm activity for public service. WB6ASR
reports the So Cal VHE Club provided cummunications for the City
of Carson Parade with eleven nrobiles on 6 meters. PSHR; WARTVA
49, WaMNY 43, WHBeAK® 26, Taffic: (Feh) W&ISC 307,
WBoVTK 302, WoMNY J05, WoRNX 45, WBOAKR 34, WAGTVA
34, weiD 28, WeWRI 13, KeGGS 17, KSBWZ/6 A, WaBLUK, 2,
WASNDA 2. (Jan) KSBWZ[6 47,

SAN DIEGO - 5CM, Paul C, Thaompson, WeSRS — Asst, SUM:
Art Smith, WHENI. NIC: WeTAL 1t is that time of the vear, Getting
ull in readiness for the annual Field Day get together. This provides
us with a fine opportunity to practice somie of our emergency
procedures as well as have 4 lot of fun, Break out the old generators,

The ALBPHA SEVENTY
Power Ampllfler of the SEVENTIES
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Phone/write [Don Payne, K4ID for a
brochure and big trade-in on your gear

PAYNE RADIO

Box 525 Springfietd TN 37172
Days: (615)384-5573 Nights: (515)384-5643

QS0s Nty
EN & Ml @ AUF
ESPANOL  |pEuTscH

Courses in Spanish, German, and Japanese designed for amateurs.
Enables hams to exchange greeting and signal reports and to chat
with toreign hams. Each course has many typical (50s, technicat
terms, and slang, Marrated by native speakers.

Spanish course: 75 minutes Spanish dialogue with English-
Spanish manual taped on 777 reel 3 374 105 for $11.95, on .90
Cassette 510.95, on 5™ reel $9.95. For Germun course running 90
wins. add $2 fo sbove prices. Jupanese couwrse 30 mwins, same
prices as Spanish course. Dual language manuals alone $2.50.
Mailed 3rd cliass in U.S. PPD. Send checks to:

FOREIGN LANGUAGE (150s, Box 53, Acton, Mass. 91720,
TRy R RN TN R R R RN RN RN RN R R NN NN R F T F RN IN]]

QS0Os

SPRING SPECIAL

Increase your talk power without |
exceeding FCC legal limits. Clipre-
amp Model 372 preamplifier and
clipper. Solid state destgn.

WAS $26.25 NOW $18,95

See your dealer or write.
Barker & Williamson, inec. @
Canal Street, Bristol, Pa. 19007

- v,

RADIO TELETYPE EQUIPMENT

Teletype Maodels 35, 33, 32, 29, 28 ASR, 28 KSR, 28
LPR, 28 LARP, 28 LXD, 28 LBXD, 14, I5, 19, Page
Printers, Perforators, Reperforators, Trans-iist.
polar relays, tape winders. cabinets. Collins He-~
ceivers, 51J-3, 51J-4, R-388, HK-390A. SPa00IX,
Frequency Shift Converters. 1).C. Power Supplies.

ALLTRONICS-HOW ARD CO.
Box 19, Boston, Mass, 02101 Tel: 617-742-0048

UNIVERSAL TRANSMATCH MODEL UT-T.
Most flexible Transmatch on the market. '

oI
1|polu v hinals, ~epps, baainy, quads, Iong wires,

— up to ;[JB eftective Imphvement in
!

for gdditional details,

ANTEC COMPANY, INC.

67 Bnarchite Rd., Butialo,

(ppd. Cont, USAY

N.Y. 14328 Fat: 7 lo—~8 37908




(f vER TRY to find a back issue

of QST in the stacks lying
around your shack?

Are you tired of hearing com-
plaints from the XYL, YL or
Mom about those magazines

being such a mess? :

Why not satisty the ladies and

f make it much easier to use
yvour (STs by placing them
in binders? Each one holds 12
issues and comes with a nice
gold label to show what year
is inside,

QST BINDERS are avail-

able only in the 1.8, and

possessions for $4.00 each
----- -Postpaid.

AMERICAN RADIO RELAY
LEAGUE

Newington, Conn. 06111

portable antennas, ete., und head for the Held. Most of the clubs
here are participating this year. This is the reai test apuinst Murphy
who always 95 lurking to upset the events. Clubs: Neorth Shores held
their anzwad auction with a number of gondies up on the block
IVARA bhad a latge vrowd on hand for the eguipment display, Ei
Cajon had ax their guest the 11th Naval District MARS coordinator,
WARLK Y/NPWVW, SUBARS is chaiting the Spring Homeshow tor
the San epo Connctl. $an Diego and Orange Connty DX clubs Rekt
thelr annual get together in Oceanside. The Palomar Club has their
rew yepeater tn operation and it is providing many fine (JSOs
throughout the section. San Diegh fm is conducting transmitier
hunts on a regolar basie, Station activities: WEDEY has a new
frequency counter. W6TAT a new shack for the pear, WOLRU is
wrapping up another year of upgrading classes. KOBTO is testing
450 equipment. K6FC awarded SDDX Club Plaque, K6PM has
joined some new nets and is reading bulleting. PSHR: W6LRU 49,
Traftic: WeLRD 109, WeSOU 635, WaDEY 29, WESRS 5, KoPM 2,
WeTAl 1,

SANTA BARBARA — 5CM, L. Paul Gagnon, WASDEI - K6TS
spuke un shipboard arteana desigm at the Canejo Valley RC meeting
i Mar, K6V HEK and the HAMCON committees ave working hard on
the Southwestern Divisinn Convention to he held in Sanfa Mana
Oct, 21 and 22, Get your early hind tickets from WOPA, The
HAMCON hoard of dir, inclode KoYHK, WB6LECM, WAGGOR,
WoKW, WoDKQ and WBSIXL, The MAKRAC traveled to Morro
Hay in Mar. to hold a joint meeting with the Estern Club. The Paso
Robles and Satellite RCx also were repretented, Speakers inclided
SUM WAGDEL SO WeISTA and HAMCON chmn, KeYHE. The
Ventura County Club held its znnnal auction in Mar, The Taso
Rohles RC is agnin active. Contact WoMSW for information. They
are: planning ajoint FD with the Estero Cleh. WBOWKC advises they
wre plannung o RACES repeater in Santz Barbara. WAGPFE has
KYTY ruceive and will be transmit soon. WoITA and” WAGDEL
uttended the SCN picnic m Newport Beach, WoMUL is now on
S-meter fm minbile. WBOFLI passed his Advanced Class exam.
WABKRA is the new EC for Lompoe. WB6BWL is an avtive UQ,
wspecially trying to help Novices, WelDU has recovered from SET
and has s gensrator and 2-meter fmorig back on. WABFUA
completed apn IC0 kever to use un the iratfic nets. The Ventura
Cuunty Club had a goud turmnout tn view Hams Wide World at the
Feb. meehng. WoZAYT is again active, KAVRX has a new Swun
2-meter ng. KoCkJ completed mepairs un 2 Heath Maurader, AREU
Net on 3935 at 8 .M. Wed. PSHR: WAGDKEE, WB6MXM, WolTA.
Fraftic: (beb.) WHITA 227, WAGDET 153, WBSMXM &0, WAGPFF
4, WALJLK 1, WEBWEC 1. {Jan.) WeliC {7, WABKDA 5.

WEST GILF DIVISION

NORTHEEN TEXAS — S5CM, L.E. Gene Hardson, WSLE -
Asst, BUM: Brank A, Sewell, WETZUL SEC: WASVIW. BM: WSQGZ.
BaM: WE800. Following endorseients for (RS include WSPBN,
WIQLA and WIQU, also W5SPBN as 00, WSNFO 5CMs WesTex
argamizer working on future fring to WesTex clubs tfor WSLR.
Aslington ARC now holding code classes uf NoWest Labrary Yranch,

A8 Cooper 8t WASVIE nevds endorsement for UVS, Zone 3
MARS reports W50UU moving to Lake Whitney, B WASUOC for
4 counties turned in bR job in SET. Upcoming evente: Lake Murval
Hamiest, (Stovalls Landing) May 1%, 20, 21; 8TEN Convention
Vietoria June 14 OCWA Tyler July 1, 2. WEZU rehuilding
antenna, WSHT new trailer, WSPBN RACES liaison, WASPPF had
arous accident Dec. 16 installing 4-400s vontacted 3.5 kv ot 2.5
ampe cansing drd-degree burns on right hand. Temple ARC meeting
teh, 12, attendance 17 and tower leaning. W5SBOT, ex-Ft.Worth
ham pow PHD Fast Tesas State on ull bands, SUM attended state
D rconterence Feh, (4, 15. WBSEBC on SET jor 18 hows
Plainview TX bulletin known as “Farmers Wife” WASMER, pres.
WSQPX continues FB 00 work, WB2ZEU/!S interested in AREC ks
pres. Caprock ARC, What do you guys and gals think of daytime
nets as per WINIM? SCUM newsietier now in preparation. Comments
uppreciated, Richardson AR new officers WSPAQ, pres.; WSLUJ,
WASIMK, WSQWY, vice-pres, Club frequency 146,490 serves as
esvellent spot for locating the “rare anes™ in DX chasing, May [
slggest that we all support our Incal radio club. WBSATS worked
many stations in SET and WS5QU made BPL for first time. WASVIW
wow BPL Znd time. KM WSQGZ reports TEX cw needs support.
WASYKO new GRS, KSVOU RTTY vy active, XK3VRY on 2
meters. WNSFXK, age 12, new licansee. WSWLA has short in coax.
WS0GL RM and RS endorsed. Tralfic: WASVIW 1224, WSQU
543, WSTT 154, WSLZIT 135, W5DWY 43, WBSEBC 36, W5PEN 24,
W5SLR 21, KSQKM (0, WBSDFX R, WSGGZ 2,

ORLAHOMA — ACM, Ceril 0, Cash, W5S5PML — Asst, SCM: Joe
M. Schlosser, WASIMO. SEL: WASESN. RM: WSRB. PAMs:
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“W2AU” BALUN=

HANDLES FULL KW INPUT-—THEN SOME.8rcad-
Banded 3 to 40 M

gEé.P‘t.Si TVI PROBLEMS By Reducing Coax Line
adiation

NOW ALL STAINLESS STEEL HARDWARE. 50239

Double Silver Plated .

IMPROYES F/B RATIQO By Reducing Coax Line

INSULATOR. Withstands

[

Fick-lp

Mo v w

REPLACES CENTER

Antenna Pull of Over 600 Lbs,

BUILT-IN LIGHTNING ARRESTER, Protects Balun
—-Could Also Save Your Valuable Gear

HANG-UP HOOK. Ideal For Invecied

Vees, Multi-Band Antennas. Dipoles. Beam and

ads
NCM?BEING USED EXTENSIVELY 8Y ALL BRANCHES
OF THE U.5. ARMED FORCES, FAA, RCA, CIA, CANA-

BUILT-IN

-12-9%5

DIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS

THE WORLD OVER
BIG SIGNALS DON'T JUST HAPPEN-

GIVE YOUR ANTENNA A BREAK R
Comes in 2 models, 1:1 matches 50 or 75 ohm un.  We'll GUARANTEE
TS WHAT'S balanced (ccax line) to 50 or 75 ohm balanced load.

4:1 model matches 50 or 75 ohm unbalanced (coax

ANTENNA PATTERYE

JH

VAL SN

ne other balun, at any

THAT”c{ngI'TSI line) to 200 or 300 ohm balanced load. price, has all these
AVAILABLE AT ALL LEADING' DEALERS. IF NOT, ORDER DIRECT features,

UNADIELA RADIATICN PRODUCTS

MFRS. OF BALUNS
: 607-369-2985

UNADILLA, NY 13849

Dept. H

Sustained Availibility

Postage 50 Cents

12033 OTSEGO STREET
NORTH HdLYWOOD. CALIF. 91607

10 Mix 12 Mix
i Black ‘W' | Grn-Wh ‘TRN 8" Quter knner | Height

Diamster | Diameter
{inches) | (inches) | (inchas)

FERRITE BEADS: .126" x 125", p =
900. With Spec Sheet & Appllcuhnn
Notas Pkg of 12, $2.00

KILOWATT TORCID BALUN KIT: Stilt
only $5.00

EXPERIMENTER'S 2 CORE TOROID
KIT—This famous kit cenfains cores,
wire, and charts so that you can make
our own high @ modern inductors far
undreds of practical app"clﬁol‘ls.:$
1.50
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Technical Excellence
inElectronics.

On oiF silal, friendly campus the emphasts ts on Living as wetl
as Learning, EXtra-cilyoeelar socigl achivitles, student elubs, o
student opersted racio »tatian, student government, new dormi-
tory and a full sparts program help provide » world of voir own
in which o wrepare lor tamorraw . Assuciale Degree n BEhgineer-
. ing Blectronics. B8, ehtamable, .1, approved.
5

) VALPARAISO TECHNICAL INSTITUTE

Dept. A2, Yellowsione Trail. Valparaisa, [ndiana 46383

58 B-55B-55B-55B-53B-55B-55 B-SSB-55B-848 B-55 8
SIMON SIDE BAND COMPANY
Holland Mt. Rd., (rak Ridge, N, J. 077438
201 —627-424 ;
Dealer for Keowoeod, Tempo,
Henty Amplifiers, Standard Radio,
Dycomm and SBE

Service tu all makes of Ham Radio
Equipment. We seil, buy, and trade all
used equipment. Antennas by - Hy-
Gain, Newtronics, Cush Craft, etc,
Hours: Tues, ~ Fri, 4:30 = 9:00 M,
{mornings by appointment)

% Sat. - 11:00 -- 6:00 P.M.
@ Sun, — 11:00 ~ 4:00 P.M,
Proprietor — Bert Simon W2UUN
__SSB-BSR-SSB-SSB-SSB-SSR-SSB-SSB-S8H-NE
N e o o B
QUADS! QUADS!

Prices are for complete quads., Enjoy all the ad-
vantages of a [l sized quad. All quads complete
with hardware. Noisy locations our specialty.

SPECIAL DEAL ON A QUAD/
TOWER COMBQ, OR ON A TOWER ONL
Ppd to nearest freight terminal. |
% 2 element, 3 band (10-15-20) $69.95 o
% 3 element, 3 band (10-15-20) $99.95 p
% 4 element, 3 band (10-15-20) $129.95
F.0.B. TAMPA, FLORIDA

(813) 988-4213

SKYLANE PRODUCTS T.,,.,,‘.‘f%.:,;’.':?“';t"fsam
. 1 L]

WORLD QSL BUREAU

R200 PANAMA AVE. RICHMOND CA 94504 LSA

THE ONLY QSL BUREAU to handle all of
your QSLs to unywhere: next door, the next
state, the next country, the whole warld, Just
bundie them up (please arranpge alphabetically)
and send them to us with payment aof 5 cents
édeh.

TELETYPE -RIBBONS-TORQIDS
Lowest prices angwhere [ S

Fresh RTTY Ribbons 12/$3.50 ppd.
MACHINES — GEARS ~ SUPPLIES ~ TAPE

st VAN W2DLT 2028 Rassis e,
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WAME X, WASWHV, K45DLE and WASZRU. WasLiF is bunlding a
Jomteter g, We have a new OB in Ardmore WBSUWX who
tiansouts ARRL Hulleting on both hl wd v, Congrats to new B
ub Payne County WEOQIV wio wiso hulds the call WSZ TN, The ulsa
wigup recently held a conbined meeimng of thoee clubs to prepare
tor the upcomung storm season dod to wp-date ther emergency plan,
Muskogee atso veports therr euwrgenvy gedr ealy to go, WiJ husa
new wfanddaughter, Conrats to new Advanced WASLED und
Gereral WBSOXS, H30UCK is a repular on OLZ aud pleading tor
trate ONE and (TC on the net. M WSRE says he can use woime
mote NCUS wpd  ANCS. The Oklz, City VHF club furnivhed
tothinunications from 0R00 to 1300 Sat, Feb. 1Y far 2 wmarch of
about 20 riles wroued Luke Hetfner in support of rhe March of
Dimes, Check points were set up along the route nsing [46.94 Mz
fm manned by WASTRS, RSHOP, KSVRL, WASKET, WSHXL,
WBSECT WASZRE, SFC WASESN and | were honored to be the
euests und featured spezkers 4t the Mar, 1 meeting of the
Axronautical Center ARC, Most rnets are pioking up wery well
wapecially OLZ (the cw net. Trafhier RETEY sul, WERE v,
WBSDXE S0, WAERL 39, WASZ00 30, koWwPP 24, WSMEX 13,
WSPML 19, K2ZUK 15, WASESN 14, WASIMO 12, WHICWX 11,
WASNZM 11, WBSAZS i), KSOUX 10, WASOUV 9, WEADC &,
WASQUP &, WASWRC 4, W3SUG 3. WsIT 2,

SOUTHERN TEXAS — SUM, b lee [Direy, KaHZR — 5SRO
KAHXR. PAMs: WIEFTIA, WSKLV. RM: WISSE Renewed appotnt-
ments: WASARA, WSFRi, WSICIL. and WASTMN as T0's: K3SBR as
Oy, WSBHO as OPS. Visited amateur radio campers af Spring
Creek, (OBS KSTKV should he hack ar wir suon from Gopher Hill,
EC WSKR reports first mobile to nobile vhf fm contact n
Brownswille with KSMSQ. DRS WBSBWY and lex. Southmast ARC
pres. WEKFL and vice-pres, WASYRSE report about 12 students of
their radio cliss mady for exam, KSDIT wan annuad £ Pasa ARC
WAF contest with 5192 paints. Ruemor has it that EI Paso may have
4 new Repeater organization with repeaier sang, OO0 ESHUA buck
ufter being hoapitalized for a week, Enjoved visit with O0s KS5BR,
K3TER and ORS WRZHEY S, Congratulations to the boysat WIAC
von BPL and vhi activity., ORS WSAIR adwices Christmas present
tpew i) doing fine, OBS/ORS WSARO savs STEN cw wehon will
maye te G760 kHe <oon. 00 WASMIN now on the air from
Freeport, B WSTEW reports WBSDDW upgtuded to dsenerat and
lotferton Co ARC had snevessful auction. Rearettully we report the
passig uf STEN member WSAQN, Reeeived OO reports from
KSHEHA, WANGW, WSRBB, WIRIY R35BR, KSTaR aml WiVWw.
WIRKE amd KSRUZL afe apun au PSHR.

e hH2z Setak, AT Qi
PhX™ 1 L] +da L1
TTN* 39y 29 [ h] 141
s Iie 701y 43 1879 7K 1]

TNES. Traffier WESH 375, WHSHWY 312 WSAC 111, WIWAH:S
4h, WIRBE 43, KSROZ N}, WABQ 74, KAFIL 4% KAHZR 6n,
WASYXS 45, WSAIR 38, WSVW 52, WBSCUR 51, W300 49,
WASEIN 44, WBZHEY,S 43, WASTIL 35 W3IKLV 34, WASLNV
Il WSBGE 22 RALWL 27, WSNG 24, KSRYF 24, W3TFW 22,
WAHWY 19, WITIKN 17, RSHVYT 12, WaSIEZ LY, WasMUM 14,
WAHBHO K, h3TSR B, WISHN 7. RSHUA o, WASCRI 4. WASZIY
4, L5sBR

CANADIAN DIVISION

ALBERTA — SOCM, Don Sutherland, VE&EE - Gast. SUM: Mrs.
Donez Booth, VI6Y L, 5RO VAR, Remioder - Waterton-Glacer
Hamdest, July 22, 33 at Somers, Mont. about T miles of Kalispefl.
Pre-reguster by July (2 %450 each or 3K.50 per cutiple to 531
Solbery  Dr., Kalispell, Mont. VFOPAL reports actmaty by 23
memburs NARC VHFers in revent stow shoe tives, Congrats o
VESTK puow Alberta Qsk Mer, kU YEeALZ s back vn the mir
Asst, LO VESAVY carmied on the ket and kis line relay wurk for
APSN while VEGAGZ waa huspitalized. Spezking ot relaying; the
pruicipal of aet operation 1s the relay swstem. Much mare ethcient
than bhind calling. 1'¢e been very pleased with the recent imprive-

et i o it Ted] SATHLY CLATH WENLE KR ICNENE TNYRY. THINE: THIEY BT TN STRTRC NN TRTEY T — v

LOW SWR HI EFFICIENCY
- Ring transformers for Quads, Dipoles,
and Inverted Vees. Completely weath.
et proof. Sicgla band units $18.%5,
.. bri-band units $24.55. Pastage pre-
paid in V. 5. A

- .. H & H ENGINEERING
s P,O.BoxGE La Mirada, Calif. 90638




" Incomparable Cx7A by D SISl ore

Features: Specifications:

+ RELIABILITY IS NOW stan- SENSITIVITY: Better than 10db
dard equipment. Every ) . . .
CX7A  Vburntin"  and signal-plus-noise-to-naise ratio
cycled more than 48 hours for .25 microvolts at 28MHZ
in ail modes,

. QUALITY-PLUS. Every com- A { . ?E;‘icrlg_];;;b 2'4h‘KHZ?'idh’
ponent is instrument [ ~ i 8:1 (6:60db) shape factor.
grade,  American-made, S {16 pole crystal lattice filters)
hand-plcked, and individ- ™ . . B i B optional: CW-400 HZ 3:1 shape
ually tested. W5 W . factor; CW-250 HZ 3:1 shape

. ALL MODES 10 thru 160 | ; ‘ -7 factor; FSK-1200 HZ with 2:1
meters in full 1 MHZ | Mol & ; shape factor,
bands with pveriaps, Three

Défller 1 MHZ bands avail- ULTIMATE ATTENUATION: More
able. than 60 db.

., BROAD-BAND TUNING. In- .
stant band changes with- I¥'s Perfection CARRIER and umwanted side-

out tuning, for $2195 band suppression: Minimum
. TRUE BREAK-IN W with 60db,

T/R switching. ,
If you want to move up to the om0 e REIECTION: more

IFJHIFT—delne QRM BEST. pive DON PAYNE, K4ID,  than 60db.

CPREAF  NOISE-BLANKER a cull for personalized service, a POWER LEVEL: 300 to 500

that really works, brochure, and a KING-STZE trade- watts p.e.p. mlus, continuous

. RFENVELOPE CLIPPING in on any gear you have—one pigce duty cycle all bands, all modes
without distortion— : Output adjustable down to
sounds like 2 Kw. ar the whole station. Ie;tsm;han 1‘ watt

. TWO VFO’S.  Transceiver
Plus receiver, split op- "
i ; POWER AMPLIFIER: 8072 final.
;:::tjl[c;fs'two receivers, two P a Y N E R ﬁ D l 0 Campletely broad-banded driver
and final, 150 watt continuous
. BUILT-IN: Spotter, FSK Hox 525 dissipation rating.
shift, transmit  offset, Springfield, Tenn. 37172
v»}atttmet_er. %‘*R Eater, days Nites - Sundavs READOUT: Accuracy, linearity,
ileg/?;;)c AsG Selegtyrirri (615) 384.5573 (615) 384.5643 ta 100 HZ at any point in any
transformer for excep- band calibrated at any 100
tional reguiation, KHZ.

1S IT EASY TO LEARN THE CODE? |

Frankiy, no, Meither was it easy fo learn how to read without two things:
Braper instruction, and practice. CODEMASTER tapes, proven in over five
vears af sales of thousands af tapes all over the waorld, give you that essential
nstruction, No other teaching system offers you a more proven methad,
more accurate sending, more complete gdidance, Select your CODE-
MASTER tapes beiow!

23

_ Partsmovth RY 02871

Box

FICKERING RAD G €O

Past Olhice

CM-1: For the boginner. A complete GM-El4: An intermediate tape, especially GM-2: For Extra-Glass jicense study,
rourse of instruction is on the tape. for Ganeral Class exam study. No instruc- Mostly straight text; some code groups,
Practice material at &, 7, 9 WPM. Hon; just practice, 3% hr 11 WPM; | hr | hour at 20 WPM; 1% hour each at 25
Prepares you for Novice exam, In- 14 WPM; 14 hr at 17 WPM. Inciudes coded and 30 WPM. For real QRQ, play this
cludes <ade proups and punctuation. groups and straight text, tape at twice speed!

CODEMASTER tapes are 2-track monaural; available in two styles: F.inch reel {33 |PS) and cassetle, Re sure to
specity both the propram (CM-1, eic) and the siyle (reel or cassette). Any tape, $6.95 pastpaid USA 4th class. Any iwo
tapes, $13.00; all threw, $17.00 PPO. For air shipment n USA add 50¢ per cassette o 80¢ per reel. Immediate delwery
Mastercharga and Banlamericard honered; give us your account numher CODEMASTER lapes zre made anly by Piekering
Radio Gompany, PO Box 29, Portsmouth, Rl 02871, See vour dealer or order direct, Satisfachion guaranteed.
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67th EDTTTION

Reguiations change from time
to time, and every amateur
should he aware of the latest
changes. The best source for
the latest information is the
current LICENSE MANUAL.

Complete FCC Regulations
—in addition to sample ques-
tions for Novice, Technician,
General, Advanced and the
Extra (lass examinations.

$1.00

POSTPAID

She AMERICAN RADIO
RELAY LEAGUE INC.

NEWINGTON, CONN. 06111

ments on APSN in this matter. Many more stations are now willing
ta take traffle to anather net. This helps liajson stations limited in
time by other aet assignments, Traffic; YE6YL 119, VE&FK 76,
YEOALD 20, VESAVY 35, YTAAFO 23, YEAXT 11, YEGASL 17,
YEGSS 9, VEGYW 7, VEARS 4, VEGRBL 3, VEOCD 3, VI6AGU 2,
VFAAXH 2, VESES 2, VESFY X, VEAHF 2,

BRITISH COLUMABEA - SCM. H.E. Savage, VETER ~ iwn new
ECs ure VETAX] for Victoria and VETBXN, who had been i asnt.
BC {or shine mopihe, Old hets back wse VETCK wath an HW-101
and the fumous DXer VETEE, both absent for all of ten vears.
VETALL derailed his Bud Car, all 3s UK. YE7SR i& autive nn 2 and
20, VETBYVU recovered fram heart attack and 18 back on 2 meters
atal 20. Vancouver lsland's high winds totaled many sky wires.
YETS and YE7 & committee for Motor Vehicle license plates for
1973. ‘The 1971 Centennial Commitiee award 15 closed and reports
great success. Vaneouver Island Picnic, Naraimo Sun. June 4 and
OCWA anpual roeeting in Victoria June 10 and 11, YETNP holds
down the Western end of Traps-Canada Net, time 180DZ, 14140
kHz. VETHPK & RTTY. RM teports SET brought out many nld
timers ob ew. Traffics VE7BLO 120, YEILL ¥2, VETQOQ 34,
VETTT 24.

MANITOBA — SUM, Steven Fink. VE4FQ — ORSs: VF4NE,
VE4DL, VE4EA, VE4RE, 0ls: YESEW, VEASW. OVE: VE4MA.
OHN: YE4KE, Several VE4s were heard in the ©X Test. WARCS
ARLC provided communications for snowshoe races #t §t. lohn's
Rovs School and Festival dv Vovagenrn VE4AMA still keeps skeds
with WPPHD on 432 and plans some wilid stafe gear to improve
EAX stability on that band., VE4EA reports some FH (X on 1S
meters with an indoor wire, std VE4CUR ran Man, baison for an
Edmonton snowshos race Feb, 19, MTN; 26 seswions, 95 N1, 115
QTC, MEPN: 29 sessions, 1123 QNI, 38 QUTC. Field Day 18 next
ronth; prepure now for yaur ooting, Traffic: VE4RO 193, VE4LA
113, VE4RE 33, VE4CR 20, VELEF 14, VE4JA 12, VR4NE 10,
YEAYC B, VE4LN 6, VE4QJ 5, VE4E] 4, VE4HA 4, VE4OP 4,
YE4XN 4, VE4AFQ 3, VE4YQ 3, VE4FU 2. VE4JF 2, YE4RRC 2,
VE4TE 2, VE4YP 2, YE4RC |, VE4HR |, YE4HS [, VE4OM L,
VE4P4 ],

MARITIME - 5CM, W.D. Jones, VE1AMR — PAMs: YOIFX,
VEIYD., RMs: ¥EIRQ, VOLCAL it is with deep regret 1 veport
YEIADM, YEIOW and VEIVX as Sient Kevs. VELAPE and
VEIAIC heiped to set up The Radwo Mt Allison Campus Radio
station in Sackvilie, N.B, Three stations were operated by White
Camers in canjunction with White Cane Week. In St John, N.B.
VEIZW/1 operated o Feb, 11, asisted by VE1: TS, AVA and JE.
ln Moncton, M.B. VETAAR/] and VELACC!] operated on'keb, 12
assisted by VEls WV, aAMF, CX, EL and AMR, In Halirax, N.5.
VEIRQ/1 operated on feb, |2 assisted by Vs A0Z, AGU, OM,
GO, alH, ASN, TG, EU and FU. All operatinns were successtul, The
soviety of Newtoundiand Radio Amateurs “SONRA” is now acting
a2 Provinelal Society. VOIBH, active since the wearly 305 is
presently racking s memory of the early days of amateur radio
Newtoundland and puiting the story down on tape. « QNI 42, QTC
44 in 27 sesions. APN reperts QNI 131, QTC 128 in 29 sessions.
Traffie: YOTCA 164, YEIARR 156, YFIRO 9, VOGO 69,
VEIAMR 68,

ONTARIO ~ SCM, Holland H, Shepherd, VEIDV ~ Anvone
wanting to pick up QSL for the Searborough ARC?S Avward is urged
to check in to the YEIWE/3 pet at 1130 Sun, oo 38.4 Mz and
1145 on 3760 MHz. Congratuiations to YE3FIM on receiving his
Advanced Class lUcense. feb. had it's usual package of snow and
wind. Many twisted beams znd folded towers have been reported.
ONTARS s fast becoming the most important thing to happen on
the Ont, seene in many a year. It is most unfortunate that its
coverage is restricted by the wse of 75 meters. ALl Clubs are urged to
plan for their participation in the ARRL sponsored Field Day which
falls on the week end of lune 24. VEI'T, Canadian [hvision Dir.
spoke to the Hamiltor ARC in Feb. The HARC may host the 1974
RS0 Convention, All Onot. £Cs are requested to establish baison
with your local EMO cnmmunications officer it you have not
already done . Ontario’s only Region level NTS net moved to
3633 kHz (alternate 7040 kHz) Mar, [, VE3IGFN has taken over as
mgr. of QUN which meets at 0001Z on 3533 kHz daily. VEIGOG 8
new ngr. for NWON 3730 kHz at 0015Z daily. Traffic handlers are
urged to obtain telepbone numbers when possibie. it makes delivery
50 much easier. Congratulations to new QRS appotntees VEIEHE
and VEISH. Iraffic: 1Feb YEIDY 184, VEIDPO 140, VEILRL
133, VEIGFN 118, VE3SB B4, VEIFXL 74, VE3IAWE 73,
VEIEWD 73, VEIGBR 47, YEIATR 53, VEJFUE 44, VE3GIG 34,
VEIGTE 30, VEIBPC 28, VEIFGVY 23, VEIEHE 31, VEIASE 20,
VEIDU 20, VESFRG 14, YEIUGNW 5, VEIDVE 3, VEIDH 1.
(Jan.y VEICRW 9




QUEBEC -~ SCM. lae Unsworth, YEIALE — The RAQL 1972
gonvention th he held on June 30 and Iuly 12, 1972 ut Cite Jes
Teunes al Vaudreuil Quebet please participate. MARC dir, Yor 1972
aee WEZs PCL ZH, NB, HI BGR, 54, AD, 1, BYS, G8Wand DEL,
Change of calls are VEIALL to YE2ZX and VEIXE to VE3UH
Sorey tn bear that the XVL of VEIME passed away. VEIXW est
cettainment gre des sepetitrices los plzs nocupees 2y Quebee aiss
icur rescan dlinformation fe dimanche soies, ausa questions de lerus
directeurs d'RAQIL Et en plus le mereredi suirs le eeseans des paces
de VEIDIH. Encore cette annee VEJ'RS a urpamse Je tres
interessantes activittes o Lloccasion  du carnaval souvener de
Chicoutimi, VE2APF en st nuelque chosel VE2ZSO opere muin-
tenant de ChicoutimisNord. VE?WM reprits o great ainount ol
activity on the YE2AQC net for the Jan, ™72 ST and also reports a
new net — Ouebee, Labrador Emergency Neton 3,765 MHz at 0830
local or Tu, 030 GMT, YEZEC reports things are routine in his
ared, VE2ZWM also mentions that very small participation in the ow
purhion of VE2 contest week end Feb, 27, The VE2RM repeater
now hus an autamatic frequency checker 1Road-Runner) thanks to
VEIBHH and company. PSHR: VEXAPFE 24, Traffie: (Feh,
VAIUN 171, VE2DR 134, VE2BP SR, VE2EC 29, VE2ALE 27,
VEIWM 18, VERAID 11, YEIDLG 11, VEXOI 10, YE2APT 5.
famy VAZEN 110, VE2BP 32, VEIOJ 30, VEIDLG 2,

SASKATCHEWAN — SCM, Barry Ogden, VESBO « A senies of
tests was cacricd att for three govks we 7175 «f 19002, Results
whould be: i soun and couid be very encouraging toward establishing
an alternate ARBC Net froguency shouid 378D prove nnusable,
Slow-Bean TV s one of VESGE'S endesvors these days From
Suskatoon. Far clizhs that might he interesled; thers dre a great
many informutive films available from ARRL Hg. which cuver hoth
the technical side of things @ well as inFormation on ARRI.
srganizations and duties thereof. Again we would like to request
that you send me any information that might be of interest to
VES-Land. Remember the Hamfest in Moose Taw this summer!
Tratfic: VESLG 258, VESGL 164, VESSC LOB, VESCU 26, VE 5RO
15, VESDN 9, \FSKY 7. VESDO 3. VESYR 3, VESEF 2,
3, VESKD 2, VESKS 2, VESIH 1, VESLN T,

SWITCH
TO SAFETY!

Since 1935

TYMETER" (

*Time At A Glance'
DIGITAL. CLOCKS

MADE (W 45 4

Walnut or ebony plastic case,
4"H, 7% w, 47D 110V &0

At an Dealer, or
1 ¢y. Guaranieed Cne Year

DIRECT FROM

PENNWOOD NUMECHRON €CO.

TYMETER ELECTRONICS

7249 FRANKSTOWN AVE. PITTSBURGH, PA. 15208

SEMICONDUCTOR
BARGAINS

SIGNETICS - NATIONAL - RAYTHEON

—= SATISFACTION GUARANTEED —

e~ [ G [ TA L TATIN
7400113 i nﬂ"iN

INTE(‘RATED CIRGUITS
Lhng 1078450 T4, .,..s’g (/8575
E: MESS5A I'LI. TP, ... 88,00
EENERAL FURPOSE TRANSISTORS
UNBHIRA KL NPN or 2NRUAR R PNP ....ovviiens, 154 &/81.00
1 AMP SILICGN SUBMINIATURE HECTIFIERS——
15200 S0 PTY, 1N4DD2 1080 BTV, 1N4004 200 I'TV
TNAMIA R TUY oo vieennin s ps41.40, Lon/4T.50

FREE TATATLOG—LARGE QUANTITY DIS‘(‘OUNTS—-
(ffg\ﬂt??h LESS THAN 310,00 ADD 25¢ ——— O THERS

DIGIKE‘{ BOX 126B, THIEF RIVER FALLS, MN 56701

THr  ar TO-h Ty,
T3 TO-5,

B

7 radkgive v personal gerviceon
h{‘ipmg you select better gear per
Aaliar Tor your nperating plenanee,
Chyor Wrve 11 cxirtiemes, The trades,
saxyterms, Ueed bargains.

VAN SICRIE RAIHD SUPPT Y O,
Cierre Voon Sickle, WOR | R Qe ner
4131 W, Keystone Ave,

O thenertheastside ot
inianamalis. indians 46208

SATURN 81X MOBILEER

5-26M Ant, only  S12.50
5-1 Ant, Mast & Mnt 17.75
3L oM Hilltopper 14,95
5L 2M Hilltopper 1695

Also 6&2 Lunenburg Beams, Halog, Hula-Hoops
HI-PAR PROD. Box 88 FITCH, MASS. 01420
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Yessir! The 1972 HANDBOOK brings you right up to date. The
state of the art is solid stafe and solid state coverage has been
expanded considerably. Also, the sections on FM, slow-scan TY
and radio satellites have been expanded; 47 pages have been
added and 250 new circvits and charts have incorporated into
this edition. Every important aspect of amateur radio is covered.
With projects using everything from the most sophisficated in-
tegrated circuits to those using the dependable 6146 tube, the
1972 HANDBQOK certainly reflects the state of the art.

The
450 U5, and Possessions $5:00 American Rabio

Canada, $6.00 Elsewhere, Cloth- RELAY LEAGUE’ INC_

bound Edition, $7.50 U.5.A. Posses-
sions and Canada, $8.00 Elsewhere. NEWINGTON, CONN., U.S.A. 06111




HAM-ADS

{1} Advertising shall pectamn to products and services
which are related to amateur radio,

t2) No display of anv character will he aceepted. nor
czn ity special typegraphical scrangement, such as all oz
part capital letters, he tsed which would tend to nake
ong advertisement stand out from the others. Ne Box
Reply Serviee can be maintzined ip these celumns nor
may commercial type copy be signed solely with amateur
walt letters. Ham-uds s1igned nnfy s A post oifice box or
tefephone pumber witbout identifving signature cannot
e aecepted.

15 the Hame-Ad rate it 80 cents per word, except a8
nuted in puyagraph (6) belnw,

(4} Remitfance in full must weeompany copy, since
Ham-Ads are notb carried on oue bnoks. Noocash or
contract discount op agency cummission will be aflowed.

(3) Closing date for Ham-Ads is the 20th of the secomd
month preceding publication «date.

1p1 A special rate of |5 cents per word will apply to
isdvertesing  which, in our  judgement, is  obviously
rett-costmnercial in matnre, Thus, advertising of hona fide
sisrplus  equipment owned, wsed and For sale by an
individnal -~ or  apparatus  offered  for  eschange or
mdvertising inquiring tor special equipment, takes the
{oent ate. Address and signatures e oharged tor,
axcept there s o gharge for vipeode, which is essential
vou fuenish, An attempt to deal in apparatos i goantity
tor profit, even if by an tndividual, is commercial and all
advertising so <l H\lf’led tukes the %0-cent rate, Provisinns
uf paragrophs (1%, (30 and (3) apply tn atl advertising in
this colzmn rnzqrd[e« of which rote may apply,

Ty Hecnuse error is moce easily avoided, jtis requested
vupy, signature amd address be printed plainly on one side
of  paper  only. Lrpewritten copy  preferred  but
haridwritien signaturé must accompany  all authorized
msertions, No checking copies can be supplied,

{R) No advertiser mav gse more than 100 words in any
vng advertisement, por more than e ad in one vsue,

{9y Tue o the tightness of production scheduies,
vanvellation o 4 Ham-ad already J-an’d winnot be
ggaranteed heyond the deadline poted in pacagraph (%)
above,

Having made o jnvestigation of the advertisers in the
ofassified cotumns except those ohpiousty coimercial i
vharacter, tie publishers of Q81 are uncble tu vouch for
their integrity v for the grade or ciaracter of the
praducss oy seriees pdvertised,

GCWA Quarter Century Wireless Association iv an international
non-profit arganization founded 1947. Any Amateur Kadio
Cperator licensed 25 or more years is eligible for membersit

Members receive g membewship call book and quarterly :lews.
g‘?tfogx};mfmmahon. QOCW A Ine, Box 394, Mamaroneck,

PROFESSIONAL CW operators, relired or aciive, ¢ommeteial,
military, goy’t Xolme ole, mmvited tg join Sociely of Wireless
Piomeers = W7 Q76 Bax 530, Santa Roga CA 95402,

AN INVITATION NYC area hams and 8WTs sre invifed to
aittend NY Radio Club meetings 2nd Monday of every rmnnih,
Wiktiams Club, 24 E 39th St near Madison Ave. at 8 PM —
interesting programs.

HAMFEST =— Wabash County ARC fourth annuaf harnfesd,
Finday May 21, thin or shine. Admission is still only $1, Flea
market, food, tech talks and much more. Fur information wiite
Bob Mitting, 663 Spring, Wabash LN 46992,

A WAL National Histerical Radio Conference, Srithsonian
iiﬂﬁt\lthsn&‘ Washington, ¥YhC., Bepil. 23 Furber details ™
ugus

@5 La7?7 Samples 2he, With Dei,uxe .')llc Religious 28r. Saklkers,
WEDED, Box 218, Holland, M1 4%

TRAVEL-PARK QEL Kit — Send t2ll and 10e; vererve your O Call
sample kit in return, Sameo, Box 203, Wynantskill, NY T219K

@SLY, Second to none, Swine day service. Samples 2hc. Ray,
K‘lﬂh&{. Box 331, c'\ms\em GT R4S

PICTTTRE QSL « ards nf vour shack, etc, from voyr photograph.
H0dd, %12.50, !000. $16.25. Also tnusual non-picture resigns,
Generons sample pack 250, Hatf noumd of samples 5, Raum’s,
4154 Fifth &¢, Phxlaﬁe!phaa A 19140,

@SLs, samples 10¢, Frad Levden W1NZS 454 Proctor Av. Revere
MA 02151,

CREATIVE Q8L ¢ayds, Personal u.mmtiun. imaginative new
clesigns. Send 28¢. Receive catalog, samples and retfund ecupon.
Willdns Printing Box T87T-1, At.asdero CA B3422,

.‘,AN%IQI;ES 200, Harry Sims, 2227 Missouri Ave. 51, Louis MU,

QSLg F-color slossy LUG, $4.50. Rut

tS- Van‘-T}'pin Service,
Free samples, Thomas 5t. Riegel Ridge, Mitford, NJ 08448,

QSLs 300 for $4.65. samples dime, WOSK R, [bgleside, IL 60041

RUBBER stamps $1.50 includes tax and postaf@ Clint's Radio,
W2UDO, 82 Cumberland Ave., Verona, NJ 0710

QSLs “Browme,” W3, 3111 Lehigh, Allentowm PA 18103,
Samples 10c. Catalog 25¢.

DELUXE Q5Ls, Petty, W2HAZ, PO Box 5237, Trentoh NJ
08638, Samples 10,

3-D QSLs — Hallmaxk of diseriminating operators, Samples 25¢
{refundable). 3.0 Q8L Co., Monson 2, . 010567

COMPLETE QSL catalag! 300 cuts, lt) report forms. mk and
stock samples, plus ten sample QSLs, 28¢. Comelson'’s Quality
bes. 321 Warren 8%, N. Babylon, NY 11704

DON'' huy QSL cards until yoa see my free samples. Fust
service, econormical prices, Bolled, Little Print 5hop, Box B84R,
Austin TX 78757,

QEL, SWL, WPE cards, Bamples 2B¢. f:og bonks file cards,
decals. Ma.lgo Press, Box 375 Toledo OH 43601

WSLy, SWLs, WPE camples 18¢, Nicholas & Son Frintery, PO
Box 11184, Phoenix AX 85017

FERRAME thplav. and protect your QSLs with 20 pocket plagtic
holders, 3 for 81, 1O for $3. pretaid and gpuaranteed. Tepabco
Box 19871 Lval.lat!.n TN 3THaE,

Q@5Ls — Thin dime brings samples. Alkanprind, Box 3494,
Papago Station, Scotisdale, AZ BRE57

QSL. SWL cards thai are different. Qualite eard stock samples,
Home PHnt, 2416 Elmo Ave., Hamilton, OH 4501

Euellent Q@8Ls, reasunable. Sarples 254'. WwaCL Press, #.R, 1
Hox 811, Carmel, IN 46032

Q8ls, 4 color glogsy, globe, eagle, styaight key, bham with
exrpliones on front, report form on baek, 100 $4.75 postpaid,
Ruspant, Box ?57': Kansas Cidy, MO 6411

ONCE again available: Beautiful, exettmﬁ*QSb SWI, cards from
lates of late Warren Rogers Samples 25¢. Jim
atterson, 307183 Narth \Fwtoﬁa1 St P&u[ MN BH113

100 gammed photn stamps, send glossv hoto and $2.00)0 ta L.
M. Hg:‘lmltnn ox 4373, Torenee, CA 9 g

Q‘S‘Ls 300 tor $5.00. Free sa.mp!es Wark, WBENKO, 2534
Elionas Way, Carmichael, GA 9560

Qb].n 300 for $4 35! Samples 1dQe.
Topanga, CA 90240

WANTED: ,‘«1!1 types of tubes, Top]px*ices paid for Yaran and
E.Eimac, P.O. Box 114, Urando, FI. 32802, Juro Electyomcs
ANTD.

WE buy  tubes. Marntime intemationaf,
Franklin Square, NY 13010

Colourcnrd. Box 328,

£34 Hemloek 5t

EDITING a elub paper? Need public relations help? You should
belong to Amateur Radio News Sexvice, For mformuation contaet
Rn‘-;gu Ten Bills, WAZFGY, be-cretaw 17 Craig Pl., Peansville, NJ

FPREE suﬂple vopy Long Island DX Assu, buLletm. Lat.est X
news.  Bus size sabe. to K2AFY, Box 532, West
Hemapstead, NY 11452,

WARREN ARA' famons hemfest, now iamﬁv siyle, Aug, 20,
Yankes Lake, Ohio. Gigantic flea market, swim r.ucmr:kmp,.
playpround, all free. Camping available. Details: QSI:WBV'(‘H

CASH paid for vour unused tubes and good ham and commercial
equipment. Send list to Barmry, W2LN], Batry Electronics, 512
Broadway, NY 10012,

WIRELESS sets. parts, catalogs, bought, traded. Laverty, 118 N,
Wyoombe, Lansdowne PA 19050,

WANTED: An obportunity to quote your bam oceds. 33 years a
ham gear dealer. Colling, Dreake, Galaxy, Tempo, Kenwood,
Tep'Tee, Hy-Gain, atl i others, Also si% 000 wmventory used
SOdT, Rerﬁu—st list. Chuck, WRUCG, Eiectronic Distributors, tne.
1960 Peels $t. Muskegon MI 49441, Tel: §16-T26-3198

SRRC Hamfest: June 4 — sanle site as lasi vear, Near Cttawa,
filinois. Regsirahnn — advanre, $1.50, $2 .00 at Eate. For

details write: G, E. Keith, WBQLZ. "REDY No,

Opleshy, [1. 61348

BE PATIENT! Only 170 days !efﬁ before the galu opening of the
Hudson Division Convention! Pxhibits, lectures, 2-metex {m,
HITY, vontests, gabfests, New ank qlghiseemg. fun. Free gift
for edch eary registrant. Oct. 21-3 Hilton. Motor 1nn,
Tarrviown, NY. Info from Dave Pnpkm, Wuccp’. 3034 Tenafly
Rd., Epglawood, NJ 07631, Waorth waiting for!

HUCHESTER N,Y, iz ugain Headguarters on Saturday, May

13th for one “of ihe largest Hamiests in the East. Full day of
frogramiming covering all phases of amatenr radio, %)lus huge
surphus  equipment sale, See Hamfest Calendar [or more
wiomaation.

HAM ticket - Amateur radio license course for Novice, General,
Advanced, Extra Class, Write for information. Clayton Radio Caol
220 Mira Mar Av. L.ong Beach !4 YOBME,

SPIDERS for boomless guads. Hefiare welded aluminum. Al's
Antennas, 1339 So. Washingtun St., Kennewick, WSN 99336

WE buy_eleciron tubes. dmdes, irangistors, integrated cireuits,
semiconduciorg and re: . Astral Electronics, 150 Miler Si,,
Elizabeth NJ unm Tel 201 354-2420

WANTED: Teletype machines, paris Models No. 28, 32, 33. 35,
37, Cash_nr trade for Drake equibiment. A]!tmnirs-gowa.rd o,
Box 19, Boston MA G2101, {Tel: day or night 8§17-742-0048%

VERY in-ter—est-{gg’ Next 6 big issues §1. “The Ham Trader,”

Sycamote, EL B
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q‘RANSFORMERb rew nind, Jess Price, WACLJ, 50T Raehn,
Rh‘landn. FL 32806

WANT wareless i1eaxly) magazines and egquipment for W4AA
hisr.onca] library, Wayne Nelson, Coneord, NC 28026

WA‘NT tn buy: a Ceontral Blectronies G00L amplitier using #n

813 in Clags A Sure 1% outdated by newer linears Like the
SB-200, hut is neuded for exﬁenmem.. State eondition and priece,
Wil peed instrietion boolk, W2ZE, Harold Churchil, 2B%
hnﬁwden L., Frnceton, ¥ 08540

f‘M“ACITOR‘{ ~ Brand new aluminum electrolyvtics, 2'!5ufd at
500wy, Tep for $§14.50. K4ERP, 68335 Sunnybrook Ln., NE,
Adanta 30328

TV cameru kits, plans, parts. Go hanr TV the easy, economical
'wag Catalog 25c, ATV Research Hox 453-Q, Dzkota City, NE

CABHE or trade for pre-1925 radios fnr personal collection. Carl
Gsborn, WERXP, LIBLY Calvert St., Yun Nuvs, (14 91401

NOVICFE Crystals. Free fiver. Nat Stinette Electronies, Umatilia,
Fl 32784

TYPETRONICS needs vour tnused "i‘eler.vpe parts, M.14 np, for
ash o t?ade Typetronics, Box BE73, Ft. Lauderdale, Bl
53310 WANYTE

NOVICES:, Need felp for (Feneral ticket? Complefe recorr(ed

aurho-viwa] thenry instruction. Easy, no electronic back '%o
Write for free information. Amateur License, Hml:

bﬁlﬁ Norfnlk V’A 23508,

RECEIVING & Industnal tubes, transistors, all brands ‘-'-'tﬁg%n
discounis. Technicians, hobbyists, ex Senmen s — request 13
ﬁant catallog and save! Zalviron. 460 Jericho "l‘urnmke Mineolz,

WANTED jubes, fransisinrg, et hut  have a
g%mlaéglmmmg‘, WA Bk ATT Canal Stotan, Mew ¥k,

']‘DWT-‘R rlimhmg safety beit/lanyurd S‘AL 5(). prup pitek rotor
$6b, 1/5 175 frnquem‘v meters 535, habditalk] $50, coax rf
switches muitipouition sl $48, F\‘\F?’ l:st. Link, 1000 Monroe
Tpk.. Monroe, CT 06468

WANTED; BC-348, R(C-375, State conditions, best prices. Lee,
P.0O. Box 440, New York 101113

SELL: KW-1 £800. 32V2 $100, HRO-50TL §90, HO-13 850,
TR-108 with V-107 £%75. Lincal pickup, 4. B, Catlin, WI92VY,
100 Grant, Neex{uh WI 549566, Phone: 414-725-9330

35TV Robo: cnmem No. 2b123. Robot monitor No 19138
28mm .9, 25mm fl.4 cro lens complete §850, SB-G20

i
Hamsean 100, WJAVJ T17-286-1151.
NELL: %n—ana cw filtar, §B-6O0, tsmeeds tactory specs, sazu.
W4V Willams, Apt, B102, 1300 Warren Hites Dir.,
Augusin, Alogm Tel: A04-722-500%

INTERESTED ftindin French teachers, students, wor
Frenrh-ﬁpeakm halns tn speak ¥French on ham bands
with hugh schubl students. i{'? PH, Box 4009, Teeson, AZ 85T17

WANTED: Hallicrafters SR-2000. Cash.
WEOEA D, Box 292, Manson, LA 50563

HAMMARLUND all band t.ransmltl.er 504, $328; HXI-

linear amp. ].lﬁP'Q £250; l.fﬂlSt)Ab with blanker, $380: 8-20()

speakey, $18; Cl e% 31' K il, §22% HQ-215 ull band solid

state reeniver, mint cundibon, Swan vertieal 535

Hy-Gain 2 mef,er i pole. 250, Hke new. Hy-Gain TH6DX
tod, $85. Request list of Heath fest egaipment. W2ERV, 14
riiee, Freehold, NJ 77728

HWAN GO0 wiae, just factory overhanled 390.—, Swan ME
linear 2000 W w2 now finals 385.—, Hammerlund HQ-170 a!hf
factory Overhauled 230.— Mosley [(1-16-20 cub, qazd never
vsed $75. Heath HM-10V wakt meter 25.— Converting to Collins
gear. WIFDA. 502-985-28443, h«lbume VT

must he ring.

(‘HlCAGOJ;AND hamst Ve have tvur need.!. KM FElectxonies,
7622 Belmont, Chicago, IL

NOVICES: Drake 2-N’1' transmitter %100, Hallmra.fr.ers SX—101
Mark i receiver wﬁéxm filiere, JBO-1D+WIWV coverage, 3120,
350+ Texas ervstals F'P-243 unused, perfect $40! Call after 63 uo.
Fl’e{texlT‘ri?StInun. WARIPG, 150 fiviviank Ave., Lrest Neck, N
1102

WANTED: Cnolbas mechanical flter F
Mannnet. 11557 Evanston N. Seattle, WA, 98

MINT vund:lr.ion puaranteed: TH-3 X345; AC-3 $50: NCK-50Q
and AC-5N0, $295: SR-150 8265: AC K381 DC #60; MB-150
iégéz va sns Prices firm. Elvin Miller, Box 869, Marien, IN

i Frank

fﬁ"]..l.- Heath 5340132‘;() SH301 250, thUﬁ sok. $10, M].ileu
transmateh ir., breair in ow 250, nu postage paid.
Paui Kubik, 402 Fnurf-h it Kochester. Ml 480

SUMMER (X special: Vacatjon wn New ¥ ork near Adirondachs,
Herkshires, and Saratoga an h:.ghes hill in Schepectady County
overlnoking  beantiful  lake. Coltage with all ecopveniences
available for two-week pedods July -md August. Antennag and
b ngs LB0 meters to 432 me, wncluded. Best vhf and DX
Ineation in  East. Write Tm: complete information, Allens,
2CRE, Madaville, NY 12053

1 EARN Momse Code the fast, easy way with “Codeite,” Ope
houy of convenient, #ay sy to use hractice material on cassetie
tape. instruciions intluded. $2.60 postpaid, “Codette,™ Rnutea
finx 278, Arkadelphin, AR 71923

LUI,LINS‘ Instruction manuels for il rurrent models, $3 pac
%us T8¢ 1st. Class or &1 Airmail. Ham Radio Center, 5341 Dnve
5. Louis, MO 6313%

WANTED: Collins 136A-] noise hlanker Exesilent cnnl;ﬁt:on
with manual, Joe Pattergon, WIMG, 8011 Neorth Washburne
Ave., Portiand, oir. 97217, Telephone: (503)235 3477

’PFKTRDNI‘K 546-CA-2 trace & scopemobile 31200, :.e!rt, -
22ASH 5400, Mite X2ZE(, H-P test o ment, cc:unten.

RUA compoter at junk p:!ces. Frea %st Prrern, 410 Riversids
Dr.,N'&C 1002%

ALE: Eieo 753 transceiver, with homehrew gnwer supply $40,
WBE)DSO Apt. 27, 200 Rehecea, Bryan, TX TT801

WANTED: schematie emdfor manugl  for  WedAd Radio
Laborutodes Glohe Chief model S0 xmtr, Ed WASYXE, 231
Wondland Trail, Warner Hobins, GA 31093

TEN-TEC RX10 receiver, never used w:thaguumtee- vard, $50
Jelivered 48 states. Fred Eirestone, WNIIEE, 808 North School
st., Normal, L. 61761

SELL: Natlonat NCL-2000 Unear ampHfer with extra set tubes
and parts. $300. G, Lindemann, W1MLM, Zaccheus Meaad Lane,
(‘ireenwtch 1. Tel: 208 661 6054

!'\. -2, perfect ronditinn, with ac l;uwﬂ: supply, $575, Heatly
R lUl frequency cudnter, new, WSTs 1937 to date, %3
e year if picked up, Atch Dotv. hsz,ru 313-437-1938

GONTACT ws for new or reconditioned Colling, Kenwood,
Tfempo-One, Drake, Galaxy, Hy-Gain, Mosley, Henry linear,
towers, antennas, rotators, other equipment. We try to meet any
tenl and to give you the hest service, best price, best term:. tog
g:?’?;ﬁn Write for priee lists, Tty us. Henry Hadio, B

HAMMARLUND HX-50 ssb, a-m, ew axcitex. $150 or best offer.
Jim Wiksen, 203 Fowler, West Lafaveite, LN 47906

FOR SALE: Hallicrafters SX-101A receiver. aug‘c’zr‘n coadition,
wfspeaker. %13%: Hammatiund  Super-Pro . !ec:-ﬂ»ﬂ
w;nk excellent, $895; Searer, 2403 Maclovia T:n-. Santa

YARSU FT Iui. zerial 116289, purchasad December 71 from
Spectronicy full price — great nlg — no time to uparaie — used 3
haurs — never mobile — complete aa advertised including new
mohie mount. FH00 Arm - U pay shipping.
available. Write busmess addyess. Harold Wemhexger. WAIKG
350 Miracle Mile, Cloval Gables, #1L 33134 or wall «Jay
305—448—5“566 nites 306-534-44560

References

W.AN'I‘ED'. late Colling S-line and accessories. Dyake C-4 consola,
Allan, WAZNDU (201) §T1-4644

MUST sell: immaculate wmint Hallicrafiers 8X1156 receiver

vuiperforms most receivers taday $290; maiching transmitter
’1‘ 2 3195- and matchmg linear HTaaﬂ whloh floats a.lung ut

$2490. Prices Hrm orig. boxes & uals. Une

g‘ ax. A.lso have Ncw:ce rar: HT40 40 '.(rlobe E:cout—bRUA 335;

CE20A $70: receivers Heath SE300 $180; S-108 £95: CMI $70;

certified check, maney order. WALLXX, F. K, Coble, 251 Collier

Ave., Nashville, "IN 37211

1000 PLV & 1 amp. dindes, new, Bmur. includes dise bypass and
hudgn% reststom, 10 for s..: a0 TR x /4 erramie shug tunegd eoil
forms, b for %1. Ferrite and powd ed iron cores, slues, ruds,
ete., gumple packave 1/3 Th, §1. Pmtpwd U8, AL hast Coasi
IHlectronics, 123 §t. Boniface Rd., Cheektowaga, NY 14225

QALE: fModel 1¢ taletype $140 firm. No shi wisLr
23 s.ia-ngd vpe 8 Dping. @

WANTED: 58303 $B401, 5B220, HM10%. SHG10, Hy-Gain
'I't%h’liléxsz{l WEUGM 66 Columbus Awve,, Claster, NJ 07624,

HAMMARLUND HXb50 A trensmiiter 10-RO meters. \‘vnt.e
WAIGPA, 205 W. I'Taspect Ave., Plttsburgh, PA 16205

&BE-34 and SEL2-A combao K300, ‘I*gnnscom—ii £22%. Halliora
536 $50. Industrial 5144 with 3 filters plus an Eldico .‘:idebmc
Generatora superh combination $850, A Marconi s-m—irr
modulation Test Meter hcuuurul 3800 (WutE)_ T5A4 with noise
hlanker high serind tike mew $450. §,2.m.e. for rnmplotp list
Fracdes considered. Heveal, Lawrence Rd., Dover, NJ 07BOL

(‘LF‘(xt- Intexceptor # & and 2 meter xecpiver and Climaster ‘lem
and % meter transmitter. Best offer over 600, KIJDU, R.D
!.\n. 1, Box 1330C, Den-y, P'A 1562’7. 412-53T-6068

FOR SALE: SHwan aL0; PS5, 117XC; £10 VEO: Turner 4‘3 mic
manual, All in_mint cnnd:tmn -~ W3H0. \\"3KI\U IGIU0 Pone
Meadow Lane, Bowle, MDY 20715

‘sbbh NCH-3 sc supply $160; bBE 34 plus accessoriex K270
Hruce Tis, K1WVY, 2T 5t. btephen &t.. Boston, MA 02113
617 261-3261

hELL Vahantil:-A3; CE-20A with CE358 3120 ‘,G-(, with Amee:
Pl Muvistnr preamp pickup oaky %135, W2DF, evening
(B1AYMY-4-0254

BC-221-d {Zenith) ac; vripnal aal. Book. Clean; excellent condy
250, Heath, Gnd-dip (tumnel<dindel. brand news $31. Miller
%i“(’!‘ ’R{) preamp. $16, idneen, % Winter Terrace, Westwont

qub 'ma] $300, NC20O0 with ]}:wr sup §250, Hy-Gain 2 ele
g 0. John Dwyer, 2285 Holly Ct., Nerthbrook, £l 61062,
i’mne 312*2’72-2443

&FLLLNG my entive station, plos test equipment aod

eomponents, Send g.a.%.¢. for list and prices, K5EDL, ).21" Nw

4th, Lawton, UK 73501
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HW=-101, ew filter, HP-23, 5B-600. Absolute mint condx 836¢
HT=41 linear 5’.“2—3 cnnvezsmncvexv cnpdX. New tubes 12!
Pickup only, ;parge Fianagan, WRKRM, 16 Hughes Ln., Nort
Babylon, NY 117

WANTED: Drake ’[‘-4}(3 and AC-Z, Bob Manfredi,
L., Relling ks, CA 90274
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DX-60.8, HR-10 B, VFQ, antenna, funer, cables, and stztion
switchhox. Setug got me WAS in four months as a Novice,
Perfect, First $150 takes it, You slug WARBIXE, Jeff Thede, 235
Canon Dr., Santa Barbara, CA 93105, (805) 6RT-TO23

MAGAZINES: Q8T Jan. 1951-March 1970 complete
{1951-19569 in bhindexs): ch 1947-19649 rmssl.ngPB issues, Also
ARRL Handbooks 1947-1959, Make offer. M. P, Southworth,
RFD 3, W. Redding, C'T 08896

AMECO PT preamp, used & hours, $50 Heath HO-10 monitar
scope, excellent condx, §45, oldatyle Hy-iiain 400 rotor $45, 2
element Hg-(m‘u triband beam 825, Transmatch with antenna
gggtgg $35. Bob Ensminger, 11388 Campus, Loma Linda, CA

BWAD — Will ewap a 28 ASR. just overhauled, for a Collins 514
gaaaa,'URn) receiver. Will 3h:.£1. Contact Dick Volk, WAZBUC,
38 Morris 8., Albany, NY 12208

YAEST F¥ax 580 with g&eaker and cw filter $400; Flectrovoice
619 micwﬁhone $20; Heathkit SH-61{ monifor scope 84R:

iD-10 kever 380: Hustler ABTY vertical $25: all
gaaggxét. Dong Henry, WATORD/6, 292 N, Mpin 8t., Qrange, CA

SALE: Motorola 2MFM repeater/base station
FSTRVRW2-250BRE ang‘pliﬂgr- ower supply, ac 30D, fm
station Monitor medel FAMI24BBIB, two mobile de 30Ty
Clollins 7541 with s{_:[eaker 800 cyele flter $125, 32V-1 530,
t0, Hammaxiund Super Pro dm'pr £40, Pyvex
ing insulaiors $1.60. Havow Blain, 274 Hermosa

Dr., Bakewstfield, CA 93306,

NEED NOX5, assortment of Toreidal cojls, cores, transistors,
Sell NCX3, mint condition, $150, R. Johes, 111 Hiflside R,
Faymihgdale, NY 11735

5B102, HP23A, HD10 keyer, Triband quad all $375. bair 5725
gk amp. $50. K1iGO, Clinton, CT 203-669- 2458

BCS10-E, BCGL4-F speech amp, ESPEY. R366,TRR-5. Johnson
Mpichbox 250-23, Sﬁa.re ower tube, many sxtras. Begt offer,
218-2R38947, R. Mohe! » Rogers Route, Int Falie, MN 58649
TRADE, NYC area nnli HT-40K_ xmtr, Knight VIO, and
H-100A revr, for Lionel Hlecte traine or $100 cash; E tt

HEATH — sell §B301/401 wiew filter, Turner 454C mic, 4BTB
vertical; ﬁ.i,.'écel. candk, R525 or best, WRARXV, 5116&. Car-
penter, Chicago, 60609

GALAXY GT-360 like new, jusi factory modified and aligned,
still in sepled factory carton. With sc eugﬁ% 326, G-1000 de
supply 866, Wani Swen ('#%wt 270-B, WTLEB, 1911 South-
maoor Dr:, Salt Lake City, T 84117, Phona: 801-377-1066

WANT: o Colllne  312B-4, sell HW32 §66, K4GAX, Frank
Wakefield, Frantdin, KY 42134

WANTED: lgST may g?jnes. 1929 or older. Give grlce and
condition, WATCH, 3& 4 Ainswurth Dr,, Dallas, TX 75229

G magazines, Nov. 46 to Oct, 63, inc., good condition, no
:h?pping:a make offer, WADP, P.0. Box 86, Salem. W1 83108

SELL: Swan FM-2X, AC-PS, 7 channels, mint condition $208.
Hustley BBL-~144 antenna, new 319, W2ZKD, 3511 Barmes Ave,,
Brenx, NY 10487

HW-16 Heathlkit Novice trangceiver, mint condition, $7h.
dobnson 2768W Matchbox, $256. Heathitit refler Hng power meter,
$15. 8, Bacler, WN20SE, Ant., 188, 320 South S¢., Morristown,
NJ 07960, Tel! 201:267-0835

L4 3
Ward, WB2LJY, 645 East 14th St., New York, NY 10009

HAMMARLUND HQ 110-AVHF, 2 thrbugh 160 meters, $140;
Elmace AF-07, 338 home brew 2 and 6 meter converters, best
offer. WARSBCX, Robert Bohland, 8470 Strausser, North Canton,
OF 44720, 216-499-3105

FOR SALE: DX-60B %65: HG 10 B VFO, 336. Bandy Connett,
WAGPNE, 2471 Lunada, Walnut Creek, CA 94595

FOR SALE: SRZ000, power supplv 3850; SBE10 monitor 40}
Collins 3108 £50; Collins 1.5 kH2 mechanical filter gr BAd) 40;
Colling 4, 8, 16 Hz mechanjeal filter $20; HP623B gipnal
genterator $1580. Brucella, 60 Willow, Shrewsbury, NJ D701

8B-303, excellent working condition, 4 months old. $295, Jop
Solomon, 24  Brookfield Lun., Centereach, NY  11720.
516-782-1848

SELL: Heathkit DX-80 and HG-10 §50 good condx; HR-108
250 very iood condx, Jim, WBSFEZ, 4306 Farmcrest, Flint, M{
2506, (31317456390

WANTED: Natlohal VFQ VX501, new or used In good
cendition, VESLL, Ervin Lobb, Boe' 5646, Melfor, SK, Canada.
Zip = 80E 1A0

SELL: HW-18 and HG-10B, $100 plus :ehi!:i;)inii Hammarjund
HX-60 and HQ-I10A, $400 plus shipping. Hoth excelient
¢ondition. Wented: Fyee standing tower to hold 8 sq. £t bearn,
\f«gétgl Gordy, WA2RRUP, 1R2, Comelin 8., Plattsbuygh, NY

FOR SALE: Save %200, buy my Kenwood pair, R399 and T599.
Used onty two months, will state reason tor seﬂinaupm\ reqitest.
Price R544, prepaid. Jack Yeoman, WEVHY, B Na. 4,
Washington Court House, OH 43160

ANYONE have Command Sets in the SCR-274-A, -B, GT/RBD,
K Y?e K, Type A, or RAV series? Wanted for historie urposes,
including data, development information, photos. G. ite, Box
3227, Alexandria, VA 22302

HALLICRAFTERS $X-10), $120: Heathkit HX-10 Marauder,
2140, Both in exclnt condx. ALFFH, Bob Wesver, 28 Alma
Rock Hd., Stamford, 0T 06903

FIELD Day masts: aluminum alloy, 8-1/2 x 3" O}, 20 1bs, each,
Tnused., " Fxtremely strong, 78 epeh,  Kleinschmidt
teleté%ewn'ter wisute LF-CR, 875, Aircraft emegencg horm,
2BEVELSA, §3b, KIMNT, 8567 Ligngdon §t., Phila, PA 191562

SELL: KWM-2, Q-mult., PM-2; 758-3C, 60O Hz; 325-3, 516F-24
nx en%‘neeﬁng processor; Ham-M; EBleo 717 keyer; HP-23a:
Ameco P-T; Fan. K 1VTM (203-224-4887)

WANTED: T5A4 500 cps mechanical filter, Vaesiz FT-101, John
Kelsey, 2 Montcastle, Chelmsford, MA 01834

FOR SALE: New 4-d-3% tubes, $8 postpaid, WIRXW, 405
Sayles St., Oneida, NY 13421

HEATH DX-S0B excellent eandition with new final $60. You
shig. Glenn  Birkel, 24 Crown St. Hicksville, NY 11801,
H16-938-0348

GONSET II - 2 meter transceiver - 6 or 12 valg - 850 fonsst 11T -
$70: Cle: Zer « 8120; Poly Comm IV $125. WB2GKF, Stan
Rarmel, Jr,, 508 Mount Prmipect Ave., Clifion, NJ 07072

TRI-EX bi-foot self-su?)porting crank-up tower, Swan 4-element
wide-spaced tri-band beam, TR-44 rotator, afl cables and
connectors, gystem slightly over one year old: ' excellent
conditon. $B75 or ‘best offer. WABJXS, 4408  West
Unmmonwealth Ave,, Fullerton, CA 92633

SWAN 500 CX complete station with 117V and 14V supplies,
microphone, cable, key and cable, manual, all braod new unused
purchased from factory for exbected Srean yoyage of small
motor adiler which was cancelled due to emergency. B uipment

in original cartons, not removed for any purpose ust ag
received from Swan Electronics eastemn  offices, Will ship in
original cartons. $575 plus shinping. Inquire if interested in small
boaat antennas, and related items, L, Davis, Hoom 1021, 40
Broad §i., Boston, MA 02109

HOOQSIER Electronies Your ham headquarters in the heart of
the Midwest where only the fnest amateur equipment is sold.
Authorized dealers for Drake, Regency, Hy-Gain, Ten-Tec
Galexy, Rohn-Spaulding, FEiectros oice, and Shure, Al
equipment new and fully guaranteed. Write today for our low
guof.e agd trv o pesonal, friendly Hoosier service, Hbosier
tlectronics, Dept. C., R.R. 23, Box 403, Terre Haule, IN 47802

FOR SALE: Heathkit HW100 ssb_trang, factory cal! — HP-23A
bower supply — SB600 speaker HEP-21A desk mic — Cantenna

ummy lgad — Hi-16 code oscillator — Vibropiex auin key —
HW11 SWB meter. Complete station — 8360, dames Kun e,
WiDB{3, 29 Hall Pi_, Exeter, NH 03833

“ON and Bob" R.;ahmteed huys, Motorola HEP170 e ox‘\;
30c; Cap:Sanpame DCME0OMFD/AEG

tex 10000MFD/16Y  1.98; 6.3V/600MA

am-M 99.00; T 441%.95; %azm 31.98;

i DXX 139.00: 400 rotor 148.00: Hyquad 99,00,
Gladding 28, ae 255.00; SBE144 2MEM 199.956: Triex MW50O
229,00 tcore 24087 cof 5.00; Bay 6LQB 31,60; Collins T5A4
(elean) 395,00 S$X11k 250.00; Tempo Kenwood dealey, Prices
collect. rie quote note, . Warranty guaranteecd, Madison
Electronics, 1508 McKinney, Houston, TR 77002,
{T13) 224-2668

DELCO OVT-1, 30 watis. Has .34/.94, 767,76, 4 channet
capability. 150, W, R, Blum, WATOOO, Broadus Stage, Miles
City, MT 50301

SR-150 xevx exe. cond, with Hallic. de supply plus homebrew ae
supply, 3295, W, A, Nelson, Rt. 5, Box 310, Linckport, IL 60441

SELL: Hallicrafters SX-122 general coverage receiver. Asking
$150. Anthony Pavse, WA3HRE, 204 West Douglass St.,
Reading, PA 19607

HAMMARLUND HQ140XA covess a-m throu
AVC, BFO, S meter, bmdsgr«:ad. s-tal p|
selectivity, Mint condition, Hest offer under $
White, 150 Boulevard Hd., Keokul, IA 52632

TO SETTLE estate of WENIT: $B110A with HE23A $260;
HQ170C $120; HO10 monitor scope $40; s.a.e.6, for vaHous
other equip. & instruments, Contact A, A, Trumble, 1311 80,
Glendale Ave., Glendale, CA 91205, 2132420718

TV projector Noreleo model PA-2A, produces 3’ x 4 B&EW
picture oo screen, §2B, No shipping. W9QDG, Grout, 610
Cadton, Wheaton, £, 60187

HEATH SB100 with HP23, cableg, mie, manualy 250; Heath
MT-1, HP20, Johnsog Viki:_:f El. Best offer. C. H, Willard, 110
Winchester Dr., New Hartford, NY 13418

CX7T: Sigmal/One -- myust sacrifice due to ilness. Absolutely
perfect condition, plugs Drake L4B, Heathlit SB-610, and HM-15
with all connecting cables ete. Call W2EXS, 272-242-87142

10 meter bands,

S. and x-tal
0. Clarence

BRAKE 20, 20Q, NE, XTL. cal., pertect $200, Eico 720 Novice
rmity. $45. fnsb:uctoa'a b with code tapes §265. WN4SYM, 1504
Elmhuzst Dr., El Pago, TX 79925

HALLICRAFTERS SR160 z¢, de supplies, Hustler ant. with
resonators, Mounting bkis. Manual, ete, 95. Plek up nnly.
WAZND Appian  Way, Middlesex, NJ 08845,
201-465-3594

HAM rmdio counselor, male, for co-sd camp in the Berkghires,
Massachusetts. Able to instrict campers in fundamentals of ham
redio, Fully Equin_red ham radio station. Wirite o Robert Kinoy,
Camp Tdconie, 451 West End Ave., New York, NY 10024

VHF transeeivers, amplifiers, spares, test and bench equipment,
complete sechematic fles from matine and mobile shop. List
Irom Box 429, Cape May, NJ 08204

each: B-388/URR, R-38%/URR,
URR, Hundreds more. &,

: 50
R-390/T7RR, H-3B0AURR, R-220/
5 Roanne Dr., Washington, DC 2002

TECH manugls - jﬁ
Caonsalve, W3IHD, 49

KWMEZ, 516 F2, speaker, Tumer microghone. Caollins fone pateh
and Collins directional wattmeter, Like new £700, Al Sutley,
Rox 92, Bayport. NY 11705, 516-472-0368
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COLLINS 312B-4, 8120 ang 7b8-1 with 2.1 kHz and .§ kHz
flters and Colling no;.se blanker, $250. Both mint, never mobile.
FOB WABSTNW, 73036

SWAP Industrial ditectories, 'Themas, e¢te. Polaroid Print Copier.
Need preamp, converter for Hammarlund HQLI10A. Kennedy,
791 Greenwich §t., N¥YC 10014

FINE :Ltmnieal, hrms. other,  threaded, washer, !xardware
(mr.enns' (uying  sccessaries! lumhuck.les, able clamp:
‘Thimbles! lns‘u.lat-o ty. Lists ¥0e! Walt Straesser, WRBLR. 2971!:
Bnm:bnnk Southfield, Mich, 48076,

FIRRT %250 take: Swnn 350 and ac gcmrr supply. Works
arfect — x — new tubes — spaye nuzgl, Davs
313-664-60468; N'@'mnzs 313-664-5'293 ¥dwatd, cwst.er. WeNCT

APACHE T¥-1, axcellent condition §¥% Jim, WABQONK,
@] 3-1H3- QUL

NRAKE 2B, JB 2AC £190. Heath DXEOE 350 accrsmnes.
MaeFadyer, 300 Mill Creek, Fremont, UA 94538

WANTED: Approx, 260 wati cw t.xunsrmt;e'r, local deal. John
erbst. 85 Keeley Ave,, New Avitain, PA 8

HW-101 transceiver kit wired to ahmment. £228: college
protessor too busy to Hnish. HP-13 de mobie power supply,
360, Bnight RI100 amaledr receiver, $8u0. 20-16-10 Hy-Gain
Antenna and balun, $v0. ‘sh,lpmnf costs extra. WALHQ, 1836
14th Ave. Place, Greetey, 0 H0B3

MARINE electrnnu- equipment Mﬂke MONeY in ¥OUr spare
time, Sell vhi, f, radar, and wll typeg of marine gear. Bepd for
details, RAD-COM, Ine., Mamaroneck, NY 10543

WANTED: Heavy <uty 70 fnot crank-up self-supporting tower.
+"4BVM

D%.AKE 1};#. reve *75 l;i;'o 7213 xzitrﬁmth (bWR mte&%.l!&. ¥
will pay shipping ins Parcel-pos 0. Orogmey,
Palmyrn. Apt. B, Qrange, CA 926 IE !

10. Heath Feyer, rint
K. Martin, 202 Kenny,

I, LEN Monitorscope 90332. mm!-
Sab; J'mxructo&g!agb W tapes 1B
Fayettevilie, N

JOHNSON kilowalt Matchbox with bhndge, ma}}ual. Hegt offer
wver %100, KLIYN, Dave Hachadodan, 10 Owille De,
[Middletown, Rl 02840 .

ORAKE H4A receiver, %300; Yaesu #TDX-I00 transceiver,
%350, Both excellent cotndition. Jim Schroeder, $311-E. 1at St.,
Long Besch, CA 90803, 2E3-434-0339

HOVICES — Drake 20 and 2NT with 20Q plas 2NB noine
nlanker. Perfect camlition atter ane yeatr, Twa exhya crystals for
’;Eﬁgflu takes alt. WHBOGKV, 1422 Audubon Dr., Columbus, LN

.« excellent: Drake MN-4 §80: new Z-NT s‘{').l) Eice 720 §30;
'I"l() S.I.b 722 VFO $15; Heath SB8-610 £704 HW-12 w/mic §90:
HP:-13 wicables §40; Hastler mobile Rm.-: whip w(fold over scand
%20, Rohn roof mwer wimr.or plate $20; new 2M 8/% heam $20.
Will ship first cheeka take, Chrs EBlaly, WAZBAN, 2 Timberhill,
Livingston, NJ OT039. (101)992—5548

HW32, HPZ20 ac sup HS24 speaker HB pre: amp. hke new,
$95. KSQNY 24-42 Essﬂ.&. 2400 1 Tth, Plano, TX 7607

NAVY reepiver for SH:IB dU-b6d kHz, 1,9-24 MEz. cw - a-m; lon
«ﬁ«f&nker. instruction manuai; best offer. Arthuy Lukach, 295
th Ave,, New York City 10w V1.6

WANTED: (CGST  conduction -.unled. tetrode eyguivalent to
#"XZ.’:OBG state priece. Jesse Newton, L071 Prosser Ave., Proeser,

WANTED: Heath HR-10 receiver, WNAKJIA, 1628 Mallard D,
Mnv field His., OH 44124 (215)443-2764
QAT T3, Ry, Radm - hack to 14305 S.ax.e, for lisl. Had
ownsend, W2FIV, 102 Cohblestone k., Moorestown, Nd

FOR SALE: TR44 méator control hox conirol cable alse 15
meter mono hand bean (153BA) mcludmg BNS6 balun %125,
Ben W2IRX. NY arez only, GiE9-45604

FOR SALE: Many copdes of (ST nnm‘s soIne ve‘axs
wamplete, some singie copies ag aid as 192 .‘; ag.e, for hst andl
puces. Mrg, Ted Wilslend, £.0, Bax Jh‘x i City, NC 27822

%E,LL' Dirage WMN-2000 '[ransmatch. 5145 firm. D«nnv B,
Conpa, WAZNJR, 314 Hichkell Rd., Mamaroneck, NY L6543,
1914)834-6464

SB-100 ac zupply mutching spealter and mobile e, ooly
slightly used. and em-ntly vhecked, tuned, ¢tc, hy Heath,
inactive hare o colfege ks 8300 complete. 'I'om, 4440 E, Ath
5t No b, Tulsae, OK 74104

:rARA(;F sule: 2 hams eleaning out shack,s complete junk boxnes
to bhe cleared out, Small parts and large equipment, tncluding
TTY vear, yeves, katrs, ete. All will be sold At whutever Wes we
man get, Sat and Sun, Mav 20 and 41, v A, M. € P.M, Send for
list and dizections. Ké G, Lamry fidch, 16 1inden Blvd. sreat
Neclt, L1, NY 111

BELL new Britdish kW 2000 B. This i & real niee fransesiver,
looks and operates ke a Colling KW M-R. 5:011 for sh‘?ﬁ, Real
sharp Mosley CM-1 veceiver £100, Will compete with the Dimke
2B, Have an wlmost new Swan FM-2X, 2 matay transceh'cr
complete 250, Also have a new Rpgem,y HR-ZA in unopened
carton, $220, Wil irade on Z-mete . Richdrd Seh;

North Eerry Ut.wmwa, 1A S2R01. Phone' Bl 5-682-5?4

‘RY‘;TALb ammailed: Noviee crystals active - acturate

P’!}-243 40M - i5M - 8150, BOM - 81,75, sirmrail 18afervstal.
ist-cl 10c, General purpoge: RE-243 1% 3500-5500 veycles
£1.90 tfive - §1.75 each), (hels, ten tame £1.45). 1700 - 3499
%295, ,00“1% add Blcjcrvetal. Free infn- nrder sheet. C“rvstala
.’:wgﬂeﬁ!ﬁ& Bob Woods, WHLES, U-W Crystals, Marshfleld, M0

HWWHM-1 mobile mount for sale, WoMTU, Bex 2248. Anderson,
N 46011

ANTED: KNattonal genera} crsw,rsge receiver. J4ohn Guthde,
WJSJL Virginia Bd., St. Maryg, FA 1

COLIANS B16E-1 12V de supply for KWM-2. $65. W?!’...IT.., Bux
32.{ lvie, WA 9EB3E

WANTED: Swan [I7KC supply.
L.neuxd’Alene, 1D #3814

HCOP?' RCA W(’Jslt.“ $145. Fieid strength metey Sencore ¥S 134
70, 4-400A .ghtw used %12, B. Becker, 1021 Chestnot,
Waukem. L 64

WATAZG, (867 6 8,

ﬁEATH SB-100 an suppl
FE-1000A tH band antents B35,
Willud st,, Nm‘thndge CA 91324

SFL[; or_trade: Dumont 343 17" nscillo,
a*athnde-fo[luwer
must., Urank

Height, NY 11411 (112)525-44'-1

FOR SALE: Colling :’5.‘\4 u.b, .5 Ly B
manual, w-nal No, 4402, min 2 o
Puddingstane Ct., Moristown, N U’TQ Q. flOl]A’.E? Y21

SELY: National R.D.F-66 never used, in odginal carton $25.
Tised electrical instruments, now colledtors Hemus over 70 veats
uld, Uher gld surplus radio purts. Send stamped em'empe Eor list
and pxces. W3KB, 1061 Beverly Hd., denkintown, PA 190

AMMARLUND HQ-180-AX receiver, exrellent, a-mjfssbjow
,54 to 30 MHz and ham bandspread, wlectlvity H00 1o 6000 H?.
twe nolse silencers, culibPator, orystai controiled Ilrequenty
wle('.hon $275 or trade for good ham band transcewer TDI,
B633 E. Pylo Verde Ln,, bcottsdale. AZ §5253

ahsalutelv wind condx 5275:
t213)342-5654. WatlCd, 17692

aph (CRT) and 2622
a:[ap:or 1. goud condition, ®60, Pick up a
., 118-43 22hth St., Cambria

l] Ei.ltezs, *vermcr knob
ovar, o

GALAKY ¥ MEZ - aq, rie augstim. sPeaker consoie, calibrator.
L%{r:%llent X275, WG!WR 12080 Country Sg. Ln,, Saratogs, A

""MNTED Eiectro-Voice nnise Lx.ncell:ng mie, Mell: Tiny-'Figer
400 watt pugtnble ggm—mtoc B, Agreling, 411 Missian .,

Camarilla, CA 93014

MJR SALE Vk.l 5 f:rmtter' giant pwr amplifier, 8335
% rP 1000 waits input. Write for details. James
ch (WASJYT‘H J08 hast, Derry Rd., Hershey, PA 17033

FOR SALE: Galaxy five Mark 11 w1f.h extemnal VEO, calib., ew
fitter, nc auppiy & sgenker and accedsones. 310 or best otfer.
hance Jay Semer, AGLTM, 2316 8. Coming Sk, Ded., CA
one

HALLICRAFTERS HT-3% %1407 Prake 2-B & ')BQ 2160;
homebzew -411 rl ar 40; Mosley T A3t§~40 antenna & Ham-M
rotor 3[60 106 W, Holly Ne. 1, Bellingham, WA
'anazb Phone. (206]133 -8T36

SELL: Colling 325-1 with mie ser'm] 10546 300, (58—1 gerind
286 with Waters noteh filter and pelex oxw; $225 ’»151“"
seripl 15349 power supply with speaker §75; Ameco TX 6% with

1 crystals and coas relay $75: Ameco VD 821 525- Parks 2
metey Nuvistor converter $40; (IDE Autorotator AR3II X3K
Tymeter 24 hcur cionk K10 anro lex buz serial 171810 &35 nll
exeellent con Juegel, 7 orth Warner Hd., Mzhtomeds
MH 58115, ’I'el {6121426 2175

aaFLL Smm 2500 with 117.'\7\. puwet supply 200, Also Ganget
(iSB-2558 2 mir with hoth 110AC ang 12VIC factory suppheq
$250. Both good mnd Wotklnf. No trades of counter offers, Will

deliver up to 200 miles or stup at rour cost. Rohert Mnnrr?ﬁ.

' B K 17"0 Amttler  Trr,, Decatur, (L &2521

1-21 7-422‘2?
FOR SALE: dohnson 'I'hunderbolt Linear, LOW inf2kW PEP out.
Continnous 5.5-30 MHz, 4-400 As. Excellent condition. 8350

ar best offer, T5A4 Ser 11‘63 w 2.1 kHz filter. Good condition.
334560 or best affer. KW3-1 ser 282, Louks gool, may need some
work, Coveys 160, 80, 40, 20, [4, 11, & 10 M, All with manuafs.
1. Stands, B0, Box 281, Siernw Vista, AZ 85635

DRAKE ¥#3:; DC.3; AC-3; and MS8-3. Mmt condition $425.
T:ennalah 10 M beam 3 elemen:, m.ma. matc ' pl{ tirbular const,

rjaast alum, fitlihgs % W, WOFYLL, 1118
Greenlem’ Ave,, W'ﬂtmette. i hliﬂQl E’hona. (3’12}251-‘?342

HELL: Oollins 328 senal 11366 and 5161"2 serinl 16456, Bta.nd
gz‘g‘ﬁewr used, $69D. Ivan ¥y, 202 W, High 5t., Minerva, OH

WANTED: Swan or Drake transceiver. All band. WiINGI.

172

WAN’I_‘ED: {lollins bEG-ls%rese!ect.nr for b15-1. Campbell, 3204
‘Fom {Green, Austin, TX 7

WANTED: Hallicraflews HA-H VIO, State :-unchunu. and pncu
John Foley, 261 El Canejo, Los A!amos. HM 876

‘;ALE{VHammariund HU-120%, speaker and manusl 375, BN
‘ood, W4JFL, SHO0 Whitaier L, Lithia Springs, GA 30057

WANTED: Schematic diagram and/or nperatnxs mmm.l. fm
Hational NC-3-400. Hnobert Patton, Route No. 4, Bax 495
Hillsboro, OH 45133

NEED help with ende and theory for General license. i:.uln men
nu groblem Joseph Uesilets, 238 Emervy Ave., Lowell, M/

HOME brewers: meters, transformers, capacitors, niten. tubu
insplators, and otfler parts available. List for stamp. Ettey, Bo:
17, fiverhead, NY 1100

HW-12A 75M tunsceiver, HE.13 12 V. de_power saopl
¢onneccmg caples, instructon bhooks, 8125 Wakter Maxshaﬂ
¥1RMR, 52 Alison, Wallingford, 1 08492




TH-1000-4 4¢l beam ($wan TB-4H) never used. $70h Prefer
gickun. Terra Haute, fnd:ann. Write Alan Biddle, WA4SCA, Box
4, Moody AFB, A 316

COLEING YHA3 $220, Hallicrafters HT-37 $170, both mint.
‘Want junk SX-73 for parts only. WESET, 2001 Parkwood Rd.,
(‘harlvs!:on WV 2531

SEELL: Swan BOOC, 117 X’C‘ pwt sply -~ good conrht:on,' tri=brand
i-eum rotator, and L #t tower. $375. Contaet Steve, WB2DKT,
55 Wrilshore Rd., Valtev Stream, NY 11580, Tel! 515-825-2404

COMPLETE station, like new DX-608 — HR-10B — HG+-10BFO
SWR Monitorkey=s pea.ker Jmicropbone. $200, A. Wilgon, Box
392, East Brewster, MA 02640

“HOSS Trader E4 Moory” says be will not be uadewold on Cash
deals! Shop around for vour best price and ihen call or wiite the
“Hoss” before you buy, Mew Repency HR- 2A twa meter fm
transceivey, immediaie shipment, amaleur nel, $229.00; Gonset
GSB 20 MKIV 2ZhW lineax % $525,00, cash $380.00; New
sstore display ™ National NCX-1000 w{LX(’J Jou calibrator, reg.
3934.-00 oa:,h Tdh.00; New Rohn H0 ft Inldover tower,

prepatd, $239.00; New Mosley Classie 33 and demo Ham-M
rutn‘f 33!.19' Used eqmpment. Swan_Mark 1 linear, 8385.00h
31 $R5.00, R B. $340,00, TL-XB, ory

$a53,00, Mo
AR 7T2042.

]alectmmrg ., PO Box  BG, DeWitt, Tei:
ﬁ01-946 2820

\\fANTED' Heath HW-16, WN2PID, S. Meadow, Hox 248,
Catshkill, NY 12414

NATIONAL HRO-60T, coils A through J, no 1.7 815k You
gn}' shipping. W‘JK&K. 2300 South ﬂﬂh Ave. , Sioux Fulls, 5D

PEARLE Simpson — Gladding 25s -2M fm - 26 watts Hi Skan —
& channel scanners — Bill's Radio, RR1 Box 41C, Wading River,
N‘(" 11792, 516-929-6118

i{T-S% $170, Blizzard, WAUMH, Ri, Na. 1, Mt Verpon, OY

GALAXY ¥V MKIIL, ac sugply. vox, esl, apke cobsole %350,
WAOTYU 1414 28th Ave Jreglay, CO 806831

S3B-401 with crvstel pack $240. 3B-301 with cw, a-m filies and
%ﬁg?gg{ﬁg&ker $240. Excellent condition, WAZDYE, Jeff Evans
(4

HEATHRITS: 8B-304), 5B-601,
RO aixplane ey évmﬁment Exrejlent,
Mevcer Hall, UW, Seattle, WA 98105

SELL: mmt 88-301 B200; ximrs 360()—0—«3600 at 1 amp 826, 1.7
amp_ §40) (f 40 pri, A fob. W@ALH, Pawd Bitiner, B14 4th
B, anme.

FOR SALE: HW ITA 2 metet transceiver with relay switehi l.f
inboard pre-amp, fm i:)ter maobile power supplv, mobie
Rt $1%6. Don Fox, Bo. So. 0, Holland Patent, NY 19854

3-‘0R SAI B Swan model 14 A converter s.ﬁ Hustler BM 75 §9.
& §7. RM20 85, MOZ2 humper mast & ﬁnng 22,
?,”2‘3'{‘5}""" mount $4. WBIERS, Max O’Neal. Pme ountain,

DX-60. Mnsley TA-23 jr beam,
Otffers? Doug Murdeth, 41’

COMPACT car owners! SBE-34 transistorized ssb transceiver —
ecomes enmplete with mobgle mount, calibrator, extra final tubes,
and built-in 110VAC/12VDC power supplies, Works very well,
g%ggi {iary Johnson, KRBKLR, 2121 Hoefer Ava,, Ramd City, $D

W], receiver — Hallicrafters SX-624 £100; HRO-60 with
KBLDF coils %150; ‘valr.a.nt transontier 380; 8SB-10 adapter $§80;

KEnight ‘I'-50 Novjce ew {ransmitter §40% Gunsed super 12
cunverter 325, n Bameti, 2320 South 4th Hioux Falls, SI»
B710%. Phone: b05-.532 -4718

SELEL: {Tu-Bx) crank HD tower, R4 ff, §125 C,D.R. &Ham-M)
rotator %70, Thuaderbizd ¢iis Gam) (FA BU beam,

Patrick, Box 1410, Caldwell, 8360

HEATH_ 8B-101 w:th HP~£3A 8., well wirgd, no seratches
£965. E, Steve, 12 Bandemson, W.

Have all mantnis,
Catdwell, N.,l OTDUb 201-?36 308

SELLS dohmson V’\hmg with Viking sb aﬁa;)&ter. all manesls $1H

Hammariund H% 0=-A, V. Good £140. Drake 2NT, munt 51 1
Henk Schueler, BRIy K. SUbe1 1267

RECFIVER Nahonal HRO-500 wimatching speaker, Two years

old; guaranteed g&erfect condition. 900 firm. Real professional

wauipment. L805)942-3531, Jumes Hathorn, 44862 [Lonmez,

Lancaster, CA 9353

HW 100, HP23A, SB600, Never used, factory checked, No time
tn use. $260, Dr. M. L. Lee, b219 Nwhol Anderson, IN 46011

i’im. SALE: Heathkil DAGO-B 360, Weathkit HGiO-B $30.
Heathkit HR10-B 8610, All in_good conditiom Gpostpmd.
Harry E, Ryan, WBSKKW. 100 Hell 82., Vv'e:rton. WV 2

WANTED: Hallicrafters AN/GRR-2, BC-787, EP-132, 8-27C
receivers. Also wani eariv Hallicrafters rece'xvem such as SX-4,
H-BA, ete. Please state price and condition in fivst Jetter, !—Ioward
Hnagiand. 639 North Bierra Bomta, Log Angeles, CA B0OG36

5(;!ENC£ teacher wanted September for junior high school
Must have at least general clags icense and Meet reguiveroents for
NYS provisional licenss. Williug to institute school radio club
and help develop new cigncuium  integrating radio and
vlectronies, Exeollent salary schedule and benefits. Send resume
to Box 2, Merick, New York,

HEATH S$B-300 and 400 Mint. $8856. 610 Ceountry Chub Dr.,
Blacksburg, VA 24061

WANTED: HRO-60 eoils ¥ thru 4, State price and eondition,
WHGCWU, 1064 Pacitie St., 8t. Paul, MN 55108

get a fair aI at
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Send for this reliable buying guide to
carefully seiected Amateur %ear, You'll
find it easy 1o shop at TRIGGER by mail.
We make fast shipment from compiete
stacks of all the leading brand equip-
mant—generally the same day your or-
der comes in.

CHECK COUPON FOR YOUR FREE CATALOG

BEST TRADES IN HAMDOM

Trade high with TRIGGER. You’ll find we
allow you more for your present gear.
Write for quick quote.

Instant Gash for Your Used Gear

Describe fully what you have: Make,
model, modifications, accurate descrip-
tion of candition:

GET A GOOD DEAL FROM TRIGGER

SHOP EASILY AT OUR STORE
ON THE WEST EDGE OF CHICAGO

ALL PHONES: 312/771-8616
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CW or RTTY, whichever way you go,

HAL HAS TOP QUALITY
JLOU CAN AFFORDI

* ) ' - , B

MAINLINE $T-6 TU. Only 7 HAL circuit boards HAL 1550 ELECTRONIC
(drilled G10 glass) for all features, plug-in IC sockets, and KEYER. Designed for easy opera-
custom Thordarson transtormer for both supplies, 115/ tiom, peﬂ_ed\y timed CW with optional
230 V, 50-60 Hz. Kit without cabinet, only $135.00; screened, automatic ID for sending call letters,
punched cabinet with pre-drilled connector rails, $35.00; great for DX and RTTY; TTL circuitry,
boards and complete manual, $19.50; wired and tested trangistor swilching for grid block,

urtits, only $280.00 (with AK-1, $320.00).*

TOP QUALITY RTTY...WITH THE HAL TOP QUALITY...WITH THE

cathode keying. Handsome rugged
crackie cabinet with brushed alumi-

OTHER HAL PRODUCTS INCLUDE:

1D-1 Repeater klentifier (wired circuit board) . .

ID-1 (completely assembled in 14" rack
cabinet) . . . . ..

HAL ARRL EM Transmilter Kit. . . . . . ..

WIFFG 55TV Converter Kit . . . . . . . . . .

Mainline ST-§ TU Kit. . . ... .. ... ... .
Mainline AK-1 AFSK KIt . . . .. .. . ... .
HAL RT-1 TU/AFSK Kit . . . . .. .. .. ..

.§ 75.00*
- $115.00*
'S 55.00*

.§ 27.50*
.§ 5t.50%

num panel. With {0, only $90.00; with-
out ID, $65.00.*

$ 50.00*

§ 50.00*

NEW FROM HAL-TOP QUALITY
RVD-1002 RTTY VIDEO DISPLAY
UNIT. Revolutionary approach to amateur
RTTY ... provides visual display of received
RTTY signal frorm any TU, at four speeds (60, 66,
75, and 100 WPM), using a TV raceiver modified
for videc monitoring, Panasonic sclid-state TV
receiver/monitor, or moititor only, available.
Complete, $495.00; Panasonic TV receiver/
monitor, $160.00; monitor only, $140.00.*

TOP QUALITY...

WITH THE HAL

MKB-1 MORSE KEYBOARD.
As easy as typing a letter—you get
auvtomatic CW with variable speed
and weight, internal audio oscillator
with volume and tone controls, in-
ternal speaker, and audio output jack.
Smooth operation; completely solid-
state, TTL circuitry using G110 glass
boards, regulated power supplies,
and high voltage transistor switch.
Optional automatic 1D available. As-
sembled MKB-1, $275,00; in kit form,
$175.00.

TOP QUALITY...WITH THE HAIL RXB-1
TTY KEYBOARD. Gives you typewriter-easy op-
eration with automatic letter/number shift at four
speeds (60, 66, 75, and 100 WPM). Use with RVD-1002
video display systam, ar [nsert in loap of any tele-
printer, tor {ast and easy RTTY. Completely solid state,
TTL circuitry using Gi10 glass Loards, regulated power
supplies, and iransistor Joop awitch. Cptional auto-
matic ID available. RKB-1 assembled, only $275.00; In
kit form, only $175.00.*

HAL provides a comp fine of

its, semi-conductors, and 1C°s fo fill practically any con-

struclion need. Send 24¢ lo cover poslage for cataiog with info and photos on all HAL products

available.

‘Ahave prices do nat include shipping costs. Please add 75¢ on parts grders, $2.00 on larger Kits.
Shipping via UPS whenever possible; therefore, street address required.

HAL COMMUNICATIONS CORP., Box 365 A, Urbana, Iliincis 61801
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NEW! o

NOW! Ao

hallicraffers

the FPM-300
‘Yo ﬂ%fl&éﬁé‘é stettorn”

produce a2 winner!

With its new FPM-300 transceiver, Hallicrafters proves again
that American engineering know-how and USA craftsmanship canJ

Combining 68 most advanced sol-
id state devices and two rugged
tubes,this compact station delivers

top performance with high efficien-

oy that will delight the most criti-
cai. Its self contained 117/234
VAC/12 VDT power supply pro-
vides a cool 250 watt PEP $SB,
180 WCW input (conservative},
its GOO KHz VFOQ gives more than

CHARGE {T! On your Master Charge,

Bank Americard or Uni-Card.

Spread payments up o two years.

rPROMPT ORDER DEPT.

We caretully pack and ship
ham gear, accegsories and parts
to most any part of the world.
Address your orders to
20 SMITH STREET
Famingdale, N.Y. 11735
Or ~ Phone your orders to

\_ (516) 293-7990

oFARMINGDALE, L.I.

2 mites South of L1t exit 495
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full coverage of the 80 thru 10
meter bands.

It comes complete with VOX,
AALC apeech comprassor, 25 KHz
crystal calibrator, internal speaker
and 8TT/VOX microphone. Con-
nect antenna and you're an the
air ., with a BIG signall  And,
its 5% x 127 « 11" size is perfect,
in the shacle,in the car or on the go!

al’

risott

THADE-!NS
WE LCOMED!
The Harrison T
racle-|
;5; neEdg Your oig g:a?eg
ar:;:e?n ?:qv[:g:oulmp alléw—
On-thaspa: césm” Buy for

\
Only 5595

Worth more when you buy it
ard worth more at trade-ii t
It’s made in the LL5.A,

ORDER N
Or, ask fo
literature.

“Ham Headquarters, U.S.A."

2265 ROUTE 110
(516) 293-7920

SeNEW YORK CITY #VALLEY STRE

8 BARCLAY STREET
Near City Hat
BArciay 7-7922

1O SUNRISE H!
(A ROCkaway &
i516) B72-95¢



570 is ready-to-go, with
EP SSB and 500 watis
of CW power biyjJi-i

in arig sellin

And power isn
reason why the FTdX;
the world’s best
transceiver value.
For a nickel less
than $550 you get
a whole lot more.
Like a built-in
noise blanker.
VOX. Calibrators.
A built-in speaker
and cooling fan.
WWV channel.
And 80 to 10 meter
coverage on fransmit and
receive.

You get a rock-stable VFQ, and a re-
ceiver so sensitive it hears things

SPECTRONICS WEST

Lept, (3. 1491 K. 28th, Sigeal Hill, Ca. 5086 ¢ (213 4202393

SPECTRONICS EASTY

[xept. ), Box 1457, Stow, Ohio 44224 { (216) 23-4567

clearly other rigs don’t hear at all. Plus
a lot of other features detailed in our
brochure. Features that would cost
you a fortune if you could find them all

in any other rig.

For a little more than the
$549.95 price tag, you
can order the 570
with a CW filter.
Send us the
coupon and we'll
send you a
brochure on the
FTdx 570.

: Include a check
, ;—;@ ; for $549.95 and
: we’ll send you the

- real thing. Do that, and
you'll be plugged in fo
amateur radio operation
at its finest.

}-i:] Please send detailed information on all Yaesu
products.

[J Enclosed find $._._.

i
| Please send model(s)
|
|

Name.

I Cly. State Zip
| All prices F.0.B. Signal Hill, Ca. Q-1
| Master Charge and BankAmericard actepted,

]

|

|

|

!

I Address. I
I

[

i

~



2500 KW
output

Now—only two tubes are required in the power
amplifier stage of a 2500 kW, 100% modulated long,
medium or shortwave broadcast transmitter

Shown below are two EIMAC X-2159 developmental
ietrodes, the most powerful tubes in the world, A single X-2159
has an anode Jissipation of 1250 kW. Two tubes provide a
carrier power of 2500 kW, 100% amplitude modulated.

Here is & technological breakihrough permitting a
very hlgh power broadcast transmitter to be built, having a
single output stage. Now, far the first time, 5 megawatts output,
ar greater, is practical. Substantially less capital
investment is required:; driver stages, power supplies,
conitrol circuits, cabinets, and floor space may be
substantially reduced when these high gain
tetrode tubes are employed.

For fuli specifications on the new EIMAC X-2159
contact any of tha more than 30 Varian/EIMAG Electron Tube and
Device Group sales oifices throughout the world,
Or the EIMAC Division of Varian
301 Industrial Way, San Carlos, Galifornia 84070

u -

division
varian

4XS000A
Shown for
S1za comparlson.
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