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*Phase lock-loop (PLL) |

oscillator circuit
minimizes unwanted
spurious responses.
*Hyhrid Digital
Freguency Presenta-
tion.
*Advanced Solid-state
design...only 3 tubes.
*Built-in AC and 12
VD C power supplies,
*CW filter standard
equipment...not an
accessory.

*Rugged 6146-B final
amplifier tubss.

*Cooling fan standard
equipment...notan
aceessory,

*High performance
naise-btanker is
standard equipment
...not an acecessory.

*Built-in VO X and
semi-hreak in CW
keying,

*Crystal Calibrator and
WWV receiving
capability.

istey

A BRILLIANT NEW SSB TRANSCEIVER
PROVIDING AN UNBEATABLECOMBINATION
OF ADVANCED ENGINEERING AND UNIQUE
OPERATING FEATURES.

YOU MAY NEVER HAVE OWNED A
TRANSCEIVER THAT OFFERS SO MUCH.

Send for descriptive information on this fine new
transceiver, or on the time proven Tempo ONE
transceiver which continues to offer reliable, low cost

performance.

11240 W. Olympic Blvd.. Los Angeles, Calif. 90064 213/477-6701
931 N. Euclid, Anaheim, Calif. 9281 114/772-9200
~ Butler, Missouri 64730 816/673-3127

*Mierophene provided.
*Dual RIT control
allows bath broad and
narrow tuning.

*All band 80 through
10 meter coverage.
*Multi-mode USB, LSB,
CW and AM operation.
*Extraordinary receiver

and oscillator stahility

{100 Hz 30 min, after

warm-up)

*Fixed channel crystal
eontrel on two
available positiens.

*RF Attenuator.

*Adjustable ALC
action.

*Phone pateh in and
out jacks.

*Separate PTT jack for

foot switch.

*Built-in speaker.

*The TEMPO 2020
..$759.00.
Model 8120 external
speaker...$29.95,

Model 8010 remote
VFD...$139.00.

sensitivy {.3u S/N 10 db)



ONLY
HENRY RADIO
OFFERS THE WORLD'S
MOST COMPLETE LINE OF

30 MODELS' THE WORLD’S FINEST LINE OF AMATEUR AMPLIFIEHS BOTH

VAOUUM TUBE AND SOLID STATE...FOR HF, VHF AND UHF...FIXED STATION
AND MOBILE...LOW POWER AND HIGH POWER. NEVER BEFORE HAS ONE
COMPANY MANUFACTURED SUCH A BROAD LINE OF AMATEUR AMPLIFIERS

2K-4...THE “WORKHOQRSE"

The 2K-4 linear amplifier offers engineering, construction
and features second to none, and at a price that makes it the
best amplifier value ever offered to the amateut, Constructerd
with a ruggedness guaranteed to providea long life of reliable
service, its heavy duty components allow it to loaf along even
at full legal power. If vou want to put that strong clear signal
on the air that you've probably heard from other 2K users,
now is the time, Operates on all amateur bands, 80 thru 10
meters Move up to the 2K-4. Floor console...$895.00

3K-A COMMERCIAL/MILITARY AMPLIFIER

A high quality linear amplifier designed for commercial and
military uses. The 3K-A employs two rugged Eimac 3-5002
grounded grid triodes for superior linearity and provides a
consesvative three kilowatts PEP input on SSB with efficien-
cies in the range of 60% . This results in PEP output in excess
of 2000 watts. 1t provides a heavy duty power supply capable
of furnishing 2000 watts of continuous duty input for either

RTTY or CW with 1200 watts output. 3.5-30 MHz ....$1395.

4K-ULTRA

Specifically designed for the most demanding commercial
and military operation for 588, CW, FSK or AM. Features
general coverage operation from 3.0 to 30 MHz. Using the
magnificent new Eimac 8877 grounded grid triodes, vacuum
tune and load condensers, and a vacuum antenna relay, the
4K-ULTRA represents the last word in rugged, reliable, linear
high power RF amplification. 100 watts drive delivers 4000
watts PEP input. Can be supplied modified for operation on
frequencies up to about 100 MHz. ...$2950.00

TEMPO 6N2

The Tempe 6N2 brings the same high standards to the

6 meter and 2 meter bands. A pair of advanced design Eimac
8874 tubes provide 2,000 watts PEP input on SSB or 1,000
watts on FM or CW. The 6N2 is complete with self-contained
solid state power supply, built-in blower and RF relative
power indicator. ...$895.00

TEMPO 2002

The same fine specs and features as the 6N2, but for 2 meter
operation only. ... $745.00

TEMPO 2006

Like the 2002, but for 6 rmeter operation. ,.
TEMPO VHF/UHF AMPLIFIERS

Solid state power amplifiers for use in most land mobile
applications. Increases the range, clarity, reliability and
speed of two-way communications. FCC type accepted also.

prive  Qutput Drive OQutput
Model Power Power Price | Model Power Powar Frice
LOW BAND VHF AMPLIFIERS (35 to 75 MHz)
Tempo 100C30 30W 100W  $159. | Tempo 100C10 10W 100W 3149,
Tempo 100002 2w 100W  $179,

HIGH BAND VHF AMPLIFIERS {135 to 175 MHz)

Tempo 130A3C 30W 130w  3189. | Tempo B0OADZ 2W  BOW  $188,
Tempo 130A10 10W 130W $179. | Tempo 50A10 10W Sow  § 99,
Tempo 130A02 2W  {30W $199. | Tempe AOADZ  2W  S0W  $119,
Tempo 80A30  30W  BOW  $149. | Tempo 30A10 10W 30W 1% 69,
Tempo B0A1D  10W  80W 5139, | Tempo 30A02 2W  30W % B9.

UHF AMPLIFIERS (400 to 512 MHz)

.$795.00

~ Tempo 70D30 30w 7ow  §210. | Tempo 40001 W 40W $185.

Tempo 7010 {0W  FOW  5240. | Tempo 25002 2W  25W 5125,
Tempo 70D0Z 2w  70W  $270. [ Tempo 10D02 2W 10W § 85,
Tempo 40010 10W  40W  $145 | Tempo 10061 1W  10W 5125,
Tempo 40D02 2W  40W  $165. | Linear UHF models also avaitable
TEMPO 100AL10 VHF LINEAR AMPLIFIER

Completely solid state, 144-148 MHz. Power output of 100
watfs {(nom.} with only 10 watts (nom.) in. Reliable and
compact ...$199.00

TEMPO 100AL10/B BASE AMPLIFIER ...$349.00

please call or writa for complete information.

Henry R

11240 W, Qlympic Bivd., Las Angeles, Calif. 90064  213/477-6701
931 N. Euclid, Anaheim, Calif. 92801 T14/772-8200
Butler, Missouri 64730 B16/6879-3127

Prices subject to change without natice.



LEADING THE
NEW WAVE. ..

THE NEW ICOM 4 MEG. MULTI-MODE, 2 METER RADIO

ICOM iniroduces the first of a great new wave of amateur radios, with new styling,
new versatility, new integration of functions. You've never before laid eyes on a
radio like the IC-211, but you'll recognize what you've got when you first turn the
single-knob frequency control on this compact new model. The IC-211 is fully
synthesized in 100 Hz or 5 KHz steps, with dual tracking, optically coupled VFO's
displayed by seven-segment [LED readouts, providing any split. The IC-211 rolls
through 4 megahertz as easily as a breaker through the surf. With its unique ICOM
developed LSI synthesizer, the IC-211 is now the best *‘do everything”’ radio for 2
meters, with FM, UJSB, LSB and CW operation.

The 1C-211 is so new that your local dealer is still playing with his demo. dJust
hang in there and you can grab this new leader for yourself. ICOM’s new wave is

rolling in.
Frequency Covarage: 144 1o 148 Mhz Selectivity: 8581 2.4 KHz or less at -60ch  Powar Supply: Intemal, 117V AG or 13,8V OG
Bynthesizer: L5! based 100 Hz or & KHz PLL, FM + 16 KHz ¢ less at —60ch  Power Oulpul: 10W PEP (S8B). 10W (CW, FM)
using advanced technlques Sensitivity: S'SB 0.25 uv 16db SINAD Bize: 111mm H x 241mm W x 264mm D
Mades: SSB (A3J), FM (F3), CW (A% FM 0.4 uv tor 20dh Q5. Welght! 6.8 kg

VHF/UHF AMATEUR INE COMMUNICATION EQUIPMENT

ICOM WEST. INC. ICOM EAST, INC. ICOM CANADA

Suite 3 Suite 307 FOH7 victorla Drive
13256 Northrup Way 3331 Towerwood Drive vancouves B.C. V5P 3Y9
Bellevue, Wash S8005 Dallas, Texas 75234 Canada

206} 747-5020 (214) 620-2780 1694) 321-1833
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Temp  maw

PRICE
$1195.00

The HAL $T-6000 demodulator
/keyer and the DS-3000 and DS-4000
KSR/RO seties of communications
terminals are designed to give you
superlative TTY performance today
-and in the future. DS series termi-
nals, for example, are re-program-
mable, assuring you freedom from
obsolescence. Sophisticated systems
all, these HAL products are attrac-
tively priced—for industry, govern-
ment and serious amateur radio
operators. )

The HAL ST-6000 operates at.

standard shifts of 850, 425, and
170 Hz. The tone keyer is crystal-
controfled. Loop supply is internal
Active filters allow flexibilityin estab-

ey LANRITIER TR are
e o WEEET 1KY - oy nse oM a ik

lishing different tone pairs. You can
select AM or hard-limiting FM modes
of operation to accommodate differ-
ent operating conditlons. An internal
monitor scope (shown on model
above) allows fast, accurate funing.
The ST-6000 has an outstandingly
high dynamic range of operation.

Data 1/O can be RS-232C, MIL~188C .

or current loop,

The DS-3000 and DS-4000 series of
KSR and RO terminals provide silent,
reliable, all-electronic TTY transmis-~
slonand reception, or read-only (RO)
operation of different combinations

V.a! |
HAL Communications Corp., Box 365, 807 E. Green Street
Urbana, lllinois 61801 « Telephone: (217) 367-7373

MK AUTTD MRAAVER
. o @

AUTE ETANT) PLWRN
an Kawr gu @

Stay tuned for future programs.

of codes, including Baudot, ASCII
and Morse. The powerful, program-
mable 8080A microprocessor is in-
cludedinthe circuitry to assure maxi-
i flexibilityfor your present needs
—and for the future. The KSR models
offer you full editing capability. The
video display is a convenient 16-line
format, of 72 characters per line,

These are some of the highlights.
The full range of features and speci-
fications for the $T-6000 and the DS
series of KSR and RO terminals
is covered in comprehensive data
sheets available on request. Write for
thesn now—and tune in to the most
sophisticated TTY operation you can
have today...or in the future.

- January 1977
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AN EXCITING NEW @ - ..
' R pecifications
2-METER . Range: 144 00 MHz to 147 995 M
S HMode: FM N -
FR o M Suelch Sensmvit\;r Better than
KE Nwo 0 D B ‘.-:'e" chivity: 12 KHz at —6 dB down
. 30 KHz at — 70 dB down

Image Rejection: Better than —71) dE

v

voz:—@—scu

Spurious Interference: Better than

- 60 dg .
intermoduiatian; Better than 665 di
Aeraive System: Double conversion

Seeond |F: 4'3‘3 kHz

idio Dutput. Mere than 1 5 Watts
{8 ohm loar)l

RF QOutput Pow ats 1High)

4 MHz BAND COVERAGE e e

25WATT QUTPUT_ | ———.

Spurious Response . Bettar than

- FULLY SYNTHESIZED |

Toree Pad inpul Impedance: 61

' TRIG-KENWOGD COMMUNICATIONS NG,
"116 EAST ALONDRA/GARDENA. CA 90243

UNIQUE SQUELCH SYSTEM md:cates the dlrectlon of offset It . i ione Burst EJurarlnn 0.
The TR- 7400A may be used on your favorite played receive

" -repeater, no matter what type of squelch OUTSTANDING RECEIVER PERFOB 3 .rnphone Dynam:r‘ wuth PTT
gystem is used. The continuous tone coded Large sized helical resonat g goviteh, SO0
sguelch (CTCS) may be used for both trans-  minimize undesirable interference from out. wvaltage 11 & ta [ OV NC 13,8V O

mit and receive or for transmit only. Tone side the 2-meter band, The large hellcal res- naminal)
burst operation may also be used. . onators, 2-pole 10.7 MHz monalithic crystal Current Drain: Less than 14 1n receive
S¥YNTHESIZED, 800 CHANNELS filter, and MIQSFET front-end cireultry com:

The phase- locked loo {PLL} frequency syn-  binetogive outstandmg recewerperformance
thesizer in the TR-7400A divides the 4 MHz  TonE PAD CAPARILITY

bandwidth inte 400 channels at intervals of A jack is provided to allow’ cohv9n|ent can
10 KHz. The frequency may be offset 5§ KHz nection of a tore pad to the TR T400A.

her with the push ot a button, thus pro- FINAL PHOTECTION C[RCU]T B
ng 800 discrete channels. The final transistor in the TR-74604 is pro

'REPEATEH OFFSET . tected from antenna impedance mis
& convenient front panel switch offsets the Excessive reflected power réduces t

transmit frequency of the TR-7400A up OR of drive ‘to the final transistor r Net Weght: Approximately 2.8 kg
down 800 KHz for standard repéater opera- turning oft the final stage. This practical f (6.2 ths.y

“fion, This offset circuit uses digital technology ture allows continued safe Gperation at a
‘tg provide a highly stable offset frequency -reduced power level whethet the antenna
~ithout spunous response A dual color LED  gystem becomes operied or shorted, .

nal) .
ss than BA in transm
Poianty; Negative rround
Temiperature Range:

KENWDDD

pm e5e Hrr in amateur radw
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Hoazf) ‘ﬂ:;;’ din

0w dia.
HE-A7/

HOABIL

F-13
CRYSTAL TYPES

(GP) for “General Purpose” applications

(&S] for "Commercial” equipment

[HA)} for "High Accuracy” close temperature
talerance reguiremeants

international Crystals are available from 70

KHz ta 160 MHz in a wide variety of holders.

WRITE FOR INFGRMATION

INTERNATIONALCRYSTAL MFG.CO.,INC. HE-is
10 Norih Lee. Oklahoma City, Oklahoma 73102
405/236-3741

January 1977 7




Directors Section Communications Managers of the ARRL

Canada Raports invited: The ARHL Board of Diractars isee list at fef1] determines the poticies of AHRI. The sixresn divisians af the
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Your SCM weleomes repores of individual and club aquvity, AHRRAL Field Grganization appointments are availabla COYRRINY 8
wide range of amateur radio operating interests, Whatever your license elagsyour SGM has an appointment availahle, i"hask
with your SCM |below) for further intarmation. Section boundaries are defined in the bavklet Operating An Amatewr Radie
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Allen L. Baker, WATZZ, 4145 Eighth Stecet, Newport 48166
Henry H. Gresh, WBCHT, 6580 Dry Ridge Road, Cincinnati 45747

Gary ., Ferdinand, WAZPIL, Sunset Trail, Clinton Carners 12514
dohny H. Smale, WHACHY, 315 Kensington Ct.. Coplague (1728
Lauis J, fenarnso, W2ZZ, 180 Pleasant Ave., Bergentield 07621

Max R. Otto, WBLFF, 733 W. Benton $1., lowa Gity 52240

Bobert M. Suramers, ROBXFE, 3045 Narth 72nd, Kansas City 68109
Larry G, Wilson, KPRWL, 509 West lvy, Lee's Summit 54053
Claire K. Dyas, WIRICP, 2933 Dudiey, Lincoln ARROZ

Jofin 4. McMassor, WGYT, 218 Barlin Ave.. Southington 05484
Frank L. Baker, Jr. W1 ALE, 64 Beechwoud Rd., Halitax 03338
Edward B Bristow, WATMUX, 54 Lee 51, Lineoln 04457

Haobert Mirchell. WINH, Box §37-A Chester 12035

L. P. Thivierge, VE3GT, 34 Bruce §t. W.. Aenfrew, ON K74 3W1
Joet Hrezkstans, WAIPSK, BRFD 3 Lake Fd., Milton 05468

Percy . Noble, WI1BVR, Bailey Rd,, P, 0, Hox & Lanesbarn Q1247

Hoy Davie, KLTCUK, Star Houte - Montana Greek, Willow 995638
Dale Brock, WATEWV, 1508 Alder Drive, Lewistan 83501

Robert E, Lea, WTLR, RF[} 3, Box {04, Bozeman 59715

Dwight 3. Aibright, W7HLF, 1878 Orchard Home Dr., Madford 97601
Mary &. Lewis, W7QGP, 10352 Sanviposnt Way, N.E | Seattle uis125

Chavrles R, Breeding, KEUWR. 3130 Raizigh Ct., Fremont 945716
Leonard Norman, WIPBY, 652 Utah §t., Boulder City 8005

J- . Corrigan, KHSGOW, P, O, Box 898, Kanenhe 95744

Narman A, Wison. WABJVD, faure 1, Bax 730, Woodland 95695
Ghartes K. Epps, WEOAT, 35 Belcher St., San Francisco 94114
Charles H. McConnell, WEDPD, 1658 W, Mesa Ava | Fresno CA 53711
James A, Maxwell, WECF, P. Q. Box 473, Hedwood bstates 45044 '

Gharles H. Brydges, WAWX2, 4901 Trfany Awe., Winston-Salem 27104
Thomas L. Lufkin, WA4DAX. 4357 Flynn Dr,, Charleston 29405
Finbert L. Follmar, W4QOY, 1057 Dune St,, Norfoik 23503

Mrs. Kay Andersar, WBDUY, 209 Childers Court, Hungington 25705

Clyde 0. Penney, WARHLQ, 1526 Locust 81, Denver 80220
Erlvgard Hart, Jr., WSRE, 1909 Moon N.E., Albuquergque 87112
Ervin N. GGroene, W7ELL 4726 Hermosa Way, Salt Lake Ciry 54117
Chester ¢ Stanwaity, WISDA. 363 5. Ferns 5., Powel| 24135

James A Brashear, Jr.. WB4EKJ, 2002 Raswell Prive, Huntsville 35811

Alpheut H. Stakely, K3WC, 2220 Lyle Hoad, College Park 30337

Frank M, Butier, Jr,, WARKH, 322 Elliott Rd., $.,, Fort Walton Brach 32548
Woadrow Huddleston, K4SCL, 219 Driftwend Lane, Large 33540

Dawid Novor, KP4BDL,. Pases Arce 2430, Levittown, PR ONG32

Marshall Lincoln, W7DIQS, Hox 1490, Wickenburg 85359

Eugene H, Violino, WEINH, 2839 Canada Blvd., Glendale 91208
Willham E. Heitritter, WBBAKR, P. O, Box 523, Hamet, (24 92343
Aethur B, Srnith, WEINI. 4515 Mellsa Way, San Qiego 92117

[2. Paul Gagron, WABDIEL, 1781 Hadon Cir., Camarillo 930140

Leland F. Heithacker, WHEJ, 1403 Couper Dr., lImnag, TX 75081

Lecnard R, Hollar, WASFSN, RED 1, 710 South Tenth St., Kingtishar 73750
Arthur K, Hoss, WK R, 132 Saliy Lane, Brownswilte 78521

*(yificial 2ppointad to act temporarily tn the absence of a reqular official.




THE AMERICAN
RADIO RELAY
LEAGUE, INC.

The American Radic Relay League, Inc,,

is 8 noncommercial assoclation of radio amateurs,
bonded far the promotion of interest in arnateur
radio communication and experimentation, for the
relaying ot messages by radio, for the advancernent
of the radio art and of the public welfare, for the
representation of the radio amatenr in legislative
matters, and tor the maintenance aof fraternalism
and a high standard of conduct,

It is an incorporated association without capi-
tal stock, chartered under the laws of Connecticut.
1ts atfairs are governed by & Board ot Directors,
elected every two years by the general member-
ship, The officers are elected ar appointed by
the BDirectors. The League 15 noncommercial and
no one commercially engaged in the manufacture,
sale or rental of radio apparatus is eligible 1o mem-
bership an its board,

“0Of, by and for the amateur,” it numbers
within its ranks practically every worth-while ama-
teur in the nation and has s history of glorious
achievernent as the standard-bearer in amateur
affairs.

Inquiries regarding membership are solicited.

A bona fide interest in amateur radio is the only es-
sential qualification; ownership of a transmitting
station and knowledge of the code are not pre-
requisite, although full voting membership is
granted only to licensed amateurs,

All general correspondence shouid be addressed
to the administrative headquarters at Newington,
Connecticut 06111,

Past Presidents

H. P. MAXIM, W1AW, 1914-1836

£.C. WOODRUFF, WSCMP, 1936-1940
G.W. BAILEY, W2KH, 19401952

G L, DOSLAND, WATSN, 1952-1962
H. HOOVER, JR., W6ZH, 1962-1966
RB. W, DENNISTON, WBDX, 1966-1972

Officers

President, HARRY 5 DANNALS,” W2HD
16 Arbar Lane, Dix Hills, NY 11746

First Vice President,
VICTOR . CLARK,* WAKFC
12927 Popes Head Road, Clifton, VA 22024

Vfice Presidents,

NOEL 8, EATON, VE3C]

Box 560, Waterdown, Ontario LOR 2HO
CARL L, SMITH, WB3BW.J

1070 Locust St., Denver, CO 80220

Secretary, RICHARD L. BALDWIN, WIRU
Treasurer, JOHN HUNTQON, WT1RW

Hanorary Vice Presidents,

F. HANDY, WiBDl ¢, COMPTON, WOBLUO

W. GROVES, WoNW R. DENMNISTON, WOnX

R, BEST, WSQKF R. CHAPMAN. W1QWV
[J.H. HOUGHTON

General Manager,

RICHARD L. BALDWIN,* W1RU

Communications Manager,

GEORGE HART, WINJM

Vechnical Consultant,

GEQRGE GRAMMER, WIDF

Assistant Secretaries,

PERRY F.WILLIAMS, WIUED

HAROLD M. STEINMAN, K1FHN

Assistant General Managues,

E. LAIRD CAMPBELL, WICLIT

PDAVID SUMNER, K1ZND

225 Main St., Newington, CT 06111

General Counsal,
ROBERT M. BOOTH, JR., W3PS
1302 18th Street, N.W,, Wash., DC 20036

Associate Counsel,
B. RUBERT BENSON, (.C., VE2VW
1010 St. Catherine 5t, West, Montreal,
PO H3B 3R%

'Executive Committee Member

“It Seems

The Tide Has Turned

Beginning in about 1964, and lasting for
a full decade, amateur radic in the
tnited States was in a no-growth situa-
tion. That is, the number of new ama-
teurs just about equaled the number
who were dropping out, and we saw no
growth in the total number of amateurs.
This trend was apparent also in League
membership aid in the League’s various
operating programs, and il caused a
great deal of concern amongst us all.

But, to coin a phrase, it’s an il wind
that blows no good, and some good
things came out of the period of stagna-
tion. For one thing, the League pro-
duced The Ham's Wide World, which
has since been shown to hundreds of
thousands of people at local meetings
and to several mitlion over TV. This film
was aimed at pointing out the romance
and the fun of amateur radio. It was a
fine film production, and it is still, ten
vears later, heaviy booked for every
available copy, On another front, we
expanded the editorial content of OS7T,
o make the magazine more attractive to
would-be amateurs and members. And
we had staff seminars on how to write
better letters to the membership. Per-
haps the most significant result of our
period of stagnation was an increased
dedication by the Teague  {officers,
directors, volunieers, staff) to better
service for the membership. The League
became more responsive, and we gradu-
ally passed fromn a time of somewhat
acuie membership unrest to the present
situation in which the league peperal-
ly is petting pood marks from its mem-
bers.

Whether any of these individual
ARRL projects played the most crucial
role, or even a significant role in ama-
teur radio’s resurgence, is difficult to
asgsess. But one development did play an
impottant role, and that was the bur-
geoning interest in personal communi-
cations. CB radio. which itself had been
in somewhat of & no-growth situation
for several years, suddenly cuploded.
The Commission was overwhelmed with
CB license applications, and the total
number of CB licensees rapidly grew io
exceed six or seven million. The spec-
tacular growth of CB dismayed some of

us amateurs for a while, and there was

to Us..."

the easily understood reaction from
many that we were about to be over-
whelmed. Headquarters was bombarded
by members who insisted that we do
something.

Then, equally suddenly, there was
another development. Numbers of
CBers hegan to realize that CB was a
certain amount of fun, but that it was
limited in its horizons. However, we
managed to get the word to many of
those CBers that there was something to
replace it, something whose horizons
were unlimited, and that sumething was
amateur radio. Our clubs began to no-
tice a growing interest in ham activities
by CBers. Dealers who handled League
publications began to find that they
were having a difficult time keeping
League beginner publications in stock.
The number of ARRL Associate Mem-
bers began to grow. The number of FCC
licensees began to inch upward.

. The league spotted these trends
early in the game and recognized that
mich assistance could be provided these
would-be amateurs if the path toward
Novice licensing could be approached in
a slightly different fashion. For one
thing, some sort of frajining material was
needed which could be used by clubs
and other groups to help train the
aspirants. For another thing, some solu-
tion was needed to the difficulties in
licensing, the excessive delavs that were
occurring simply because the Commis-
sion staft at Gettysburg was overloaded
with CB aud other applications,

And so in early 1976 the Leapue’s
Board suthorized the establishment of a
training program, to be administered by
the newly established Cheb and Training
Department at ARRL hq. In less than
six months a complete new Novice
training program was produced, Lesson
plans, instructor guides, student guides,
code casseties, & new beginner publica-
tion, and 4 number of other biis and
pieces were ready for field test in the
summer of 1976 und for full-scale use in
the fall. Was all of this effort worth-
while? You bet! This past fall we had
some 1400 club groups giving amateur
radio training to about 36,000 would-be
Novices! A similar program for up-
grading is in the works.

[ P e o e



The solution to the licensing delay is
coming with a little more difficulty, Our
original concept was that, with FCC
approval, graduates of those training
courses which met cerlain standards
could be instantly licensed, cuiting the
licensing delay to zero! It was, and still
is, 2 good idea, [1s goul was to strength-
en the Amateur Radio Service, Un-
fortunately, 4 commercial publisher has
petitioned the FCC not to permit such a
program, as he feels that this program
would give ARRL an unfair competitive
edge over the commercial publishers.

But despite this unfortunate and, we
hope, temporary roadblock to a speed-
up of Novice licensing, the training
program goes on, The number of U.S,
amateur licensees {8 once more growing,
and may have hit 300,000 by the end of
1976, If this growth continues, and
there is apparently another big Novice
class enrollment for the spring of 1977,
there are some busy davs ahead for all
concerned.

There are also many increased re-
sponsibilities for all of us. The League’s
staff and services have got to be aug-
mented, to take care ot the growth in
membershsp, and we have already re-
ported some of the steps that are being
taken in that direction. Again, as we
hinted in the October editorial, it is
quite possible that, at its .Ianuary meet-
ing, the ARRL Board will authorize an
increase in the annual dunes.

Although our training program is
designed to prepare these newcomers
for un-the-air operation, not just to get
them licenses, a shortage of inexpensive
equipment suitable {or Novice operation
is bound to develop. We hope this
responsibility and opportunity will be
recognized by industry.

Another respunsibility about which
we feel quite strongly is that of taking
all these newcomers under our respec-
tive wings..All of a sudden we are about
to be inundated (well, almost) by a
larger-than-usuat number of newcomers.
Many of them will be recraits from CB,
where operating practices were different
than in amateur tadio. If these new-
comers to amateur radio are to be
absorbed with a minimum amount of
distuption to the existing Amateur
Radio Service, it behooves us all to give
these new Novices a welcoming and
helping hand. Each of us licensed for
more than six months has suddenly
become an “old-timer” and is in a
position to help with the continuing
amateur radio education of our new
compatriots. This responsibility must
not be neglacted, because amateur radio
has the reputation of being a disciplined
service, and we want to keep it that
way.

Yes, the tide has turned, and we ate
on the threshold of a new and even
more vigorous amateur radio, — WIRU
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ARRL's Board of Directors will be meeting in Hartford during the
third week of January, and so if you have comments vou wish to
make to your director, now's the time to contact him. See page
8 for his address, Some of the topics that will surely come up:
preparation for WARC -73; increased services for ARRI, members;
a possible increase in annual dues; and further changes in FCT
regqulations.

Instructors of Novice amateur radio courses can now obiain
exams and 610 forms in bulk from the FCC, nprior to the code
test. Full details are available from the Club and Training.
Department, ARRL.

Instructors of January Novice courses should make. sure their
¢ourges are registered with the ARRL, to receive all student ma-
terials and handouts. Registration cards can be obtained from
the Club and Training Department, ARRL,

Six Meter fans take note! A brand new award comes into being
on January 1; see Operating News this issue. Particular thanks
to the S8ix Meter International Radio Klub (SMIRK) for sparking
the ideal

The FCC has acted on the Third Notice of Inquiry in Docket
20271 (WARC-79 preparation}. An extract of that 140-page
document which i{s relevant to the amateur service will be
available to any member sending in a self-addressed envelope
with 24¢ postage and mentioning "WARC,"

(zot any ideas for a new name for the Amateur Radio public Ser-
vice Corps?¥ ARPSC isn't too pronouncable and sounds more
like indigestion, ARRL is offering a $25 qift certificate to the
person sending in the best acronym. judges will be WINIM,
WIiRU and ARRL PR consultant Don Waters. In case of duplicate
submissions, the winner will be selected on the basis of
earliest entry recejved, Deadline for entries is March 31,1977,

The U.S. now has a reciprocal operating reaty with the Philip~
pines -- more details in Happenings, next month.

Don't miss the tear out page in the back of this issue giving vi-
tal information on amateur frequency allocations, license renew-
als and coming amateur events for 1977,

Vigiting Hq in 18777 Offices are open Weekdays 7:30 am to 5:30
rm, closed weekends. WI1AW is open 1 pm to 1 am weekdavs,
Saturday 7 pm to 1 am, Sunday 3 pm to 11 pm. ARRL/WIAW will
be closed Dec, 31, 1976, Tan. I, Feb, 21, Apr. 8, May 30,
July 4, Bept, 5, Nov. 24 and Dec, 25 & 26, 1977, Tours for
groups may be arranged at other times.

A first = and hopefully not the lasgt: Cari Wilbur of Sarasota
FL was fined $250 in U.S. Disirict Court for selling an rf power
amplifier in violation of PCC rules.




UnderstandingLinearICs

Part 1:

Frustrated by that confounded building-block:

syndrome? Well, here’s a look at the innards of those
inscrutable IC packages!

By Doug DeMaw,” W1FB

Just what is meant by a “lingar™ !1C?
The principal function of [Cs under that
classification is linear response or ampli-
fication. This tmeans that the device has
an output which varies in direct propor-
tion to its input. We can appreciate this
characteristic by considering a linear
amplitier used in an ssb transmitter.

The response of a linear amplifier
can be seen in Fig. I, where the straight
line illustrates a linear relationship be-
tween the input and output voltages.
Linear response ceases when the ampli-
fying device is overdriven (saturation).

Hall and Watts treated the basics of
digital and logic 1Cs in their 1976 QST
series, but the family of linear ICs
received only casual mention in Part 6.
This beginner’s course is intended as a
ground-level introduction io linear ICs
and transistor-arzay ICs. We will scruti-
nize the inner workings of these chips (a
common term for ICs) und offer some
practical examples of how they can he
used in onr workshop section of this
series, The end product will be 2 three-
IC 20-meter direct-conversion receiver
for cw and ssb reception. Circuit boards
andfor a parts kit for t\he project are
available from a supplier.”

We shall not involve ourselves here
with the physics of IC design and
fabrication., A practical discussion of
that subject is found in RCA's Linear
{ntegrated Circuits, Tech. Series 1C-42
{available from RCA Solid-State Div,,
Somerville, NJ 08874). Fig. 2 shows the
physical profile and representative cir-
cuit of the interior of a simple IC.

The Building Block Unmasked

ff one were to slice the top off an IC
package and peer through a microscope
at the exposed electronics within, he dr
she would see a maze of intricate lines,
squares, rectangles and metal strips. In
fact, the reader is encouraged to try this
*Technical Editor, OST
' Footnotes appear on page 15,

with a discarded 1C, as it will provide 2
beiter understanding of what resides on
an IC substrate {foundation). ICs are
built in a monolithic format (common
or single stone, in the classic definition).
The subsirate or monolith is usually a
thin slice of silicon matariat with dimen-
sions of approximately 0.1 inch square
by .01 inch thick. The act of forming a
congregation of semiconductor elements
(trapsistors, diodes, capacitors and re-
sistors) on a common chip is not signifi-
cantly apart from the long-practiced
method followed in the fabrication of
discrete silicon transistors {planar tech-
nology).

Some of the more complex ICs

cofttain hundreds of transistor elements,
ali of which perform in concert to fulfill
a specific role. Cerfain linear 1Cs are
called subsystems, as they serve as the
main foundation for a-m or fm radios.
An example of a subsystem IC. the RCA
CA3089E, can be seen in a QST article
which described a two-meter tm re-
ceiver.’ Some wmodern automobile
radios contain subsystem ICs. They are
used to speed assembly and minimize
producijon  costs. Conversely, some
linear ICs have only three transistors on
the substrate. A CA3028A is an ex-
ample of the latter,

Most linear ICs are biased for Class A
operation when placed in an aciive

Januarv 1977 11



0|

- & 0

GUTPUT {vQLTE)
[ ERTIE

10 20 50 40 50 80 TO B0 90 100110
INPUT (mv)

Fig. 1 — The straight line from A to B repre-
sents the linear response of a theoretical

\C amplifier. The section of the curve from
B to C indicates saturation of the amplitier
from excessive input voltage,

circuit. This does ot mean that all such
ICs st function as linear amplifiers.
Some of these chips can be set up to
perform as Class C amplifiers, as we will
observe later in the course. However,
the principal intent of the manufacturer
is to produce an 1C that will be used in
some linear application.

The Vista Is Wide

[n addition to the subsysiem ]Cs
already mentioned, there is a cornu-
copia of types which fall under the
heading of linear 1Cs. Included are op
amps (operationai amplifiers), differen-
tial amplifiers, mixers, audio preampli-
fiers, audio power amplifiers and Dar-
lington ampiifiers. Additional types are
bipolar und field-effect transistor arrays,
and there are even some diode-array iCs.

The advantages of having several
fransistors on one subsfrale are more
than subtle: Greater miniaturization of
a circuit is paramount, and because the
devices are formed at the same time
from a common slice of silicon material,
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Fig. 2 — [lustration of how a simple 1C is
formed on a substrate during the manu-
facturing process, An equivalent electrical
citeuit is included.
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Fig. 3 — 1Cs are normally depicted as squarss, rectangles or triangles in schematic diagrams.

This ¢ircuit is shown in its entirety in Fig. 4.

they have nearly identical character
istics. The latter is important shen
matched transistors are needed in a
circuit where dynamic balance is a
requirement (push-pull amplifiers,
balanced mixers and the like}. Further-
more, as the operaling temperature of
the 1C changes {rom variations in inter-
nal and external heating, the changes in
glectrical performance of the internal
circuit elements shift i an almost iden-
tical manner. This trait makes circuit
performance more  predictable  than
would be the cuse if discrete transistors
and/or diodes were employed.

Linear Cls have maximum ratings for
voltage, current, temperaiure and upper
frequency, just as discrete transistors
and diodes do. Soine of these (s have
an ¢ (upper trequency limit at which
the gain is unity, or 1) as low as | MHz,
Others have an fr as high as 1200 MHz.
{The j7 rating is based on a bipotar
transistor operaiing as a  grounded-
emitter {common-emitter) amplifier.)

Point and Counterpoint

In the vernacular, “You don’t get
something for nothing, Bahy!™ Sure. Cs
are neat, and they're definitely the
“way to go.” You wouldn't be con-
sidered the sharpest kid in your com-
munity if you didn’t build your equip-
ment with lots of ICs, but there are
some problems attendant to the use of
ICs which aren't present to annoy the
user of discrete devices

in snany circuits the matter of stage-
fo-stage solation is a vital consideration
it unwanted feedthrough and instability
are to be avoided. Empioyment of
“discretes” helps to make this a reulity.
However, when the manutacturer of an
IC decides to plant a medley of salid-
state elements on one substrate, he is
aware that total inter-element isolation
“iest ain’t practical.” As amateur de-
signers and builders we must deal with
unwanted internal capacitances, resis-
tances and diodes, Concerning the fat-
ter, numerous diode junctions oceur
when an IC is built, even though the
diodes aren’t depicted schematically on
the manufacturet's data sheet.

A matter of deep consternation to
some builders is the required mental and
physical gymnastics necessary  when
laving out the pc board for a circuit
which utilizes a complex IC. It is not
easy to keep critical circuits separated
from one another or to avoid using
numnerous wire jumpers between com-
mon elements of the hoard. Finally,
total shielding and electrical decoupling
of the chip stages is impossible.

It is suggested that those who experi-
ment with ICs should nse 1 snckets on
the pe board. This technique makes
troubleshooting much easter, for once a
id- or le-ead 1C is soldered permanent-
ly into a circuit board, it’s committed
totally (unless you find it exhilarating
to toil with a solder-sucker tool). Low-
profile sockets are recommended for all



rf circuits. They will keep lead Jengths
to a minimum, and that will aid stabili-

ty.
'Those Horrid Block Symbeals

Countless complaints have been re-
ceived at ARRL hq. from readers who
are less ihan enthralled when they see a
schematic diagram which shows the ICs
as triangies or rectangles, The Hlustrative
praclice is a necessary one for the
publishers of amateur magazines and
trade journals. If every significant com-
ponent on an 1C chip were shown in
schematic-diagram form - WOW! In
some cases, a diagram which normally
occupied one quarter of a page would
consume two pages! So, the use of
block symbols s a form of electronics
shorthand, and it’s necessary for practi-
cal reasons,

At best, block representations are
good only as circuil illusirations in-
tended for projects that will be dupli-
cated. From a tutorial point of view
they offe: little value to the reader. This
course will feature total schermatic dia-
grams fur the three modules which
comprise the workshop project. Figs. 3
and 4 show & comparison between the
usual 1C presentation and a total one.

Fig. 4 is the front-end circuit and tuned
af amplifier for the 20-meter receiver.

Using Transistor Arrays

One of the most neglected types of
IC in amateur work is the fransistor
array, These array devices are available
in tany formats, and they are packaged
as dual-indine or TQ-3 ICs. Like other
linear ICs they come in plastic, metal or
ceramic housings. Typically, the plastic-
case ICs are the least expensive. An
inveterate experimenter who is ac-
quainted with the personalities of bi-
polar transistors should be able to con-
ceive countless projects for array 1Cs.
The main advantage in using arrays is
that most of the transistor terminals
{base, emitter and collector) are wac-
cassible to the designer. This enables
him to appiy the desired bias, and he
can connect the various transistor ele-
ments together externally to effect z
particular circuit hookup. Most linear
ICs aren't quite so universal in applica-
tion.

Fig. § shows the innards of several |

transistor and diode arrays which are
made by RCA. Other semiconductor
manufacturers have similar array 1Cs on
today’s market. An enthusiastic work-

shop habitant will equip himself with
the 1C data books which are available
from all of the leading semiconductor
manufacturers. Such books represent
the least expensive pari of an amateur’s
technical library!

Our Workshop Project

in this installment we will buiid the
receiver front-end assembly. Our project
is a simple cw/ssb receiver, and it is
{mportant to mention some of the
features of the circuit now. This is
“hare hones” style of receiver, The
direct-conversion, or synchrodyne, type
of “hearing aid” has limitations. It does
not employ a conventional mixer at the
front end. Rather, the product detector
corves immediately after an rf amplifier.
Alterpatively, the signal from an an-
tepna may be applied to the product
detector directly, avoiding the use of an
if amplifier. Thus, the i-f of the receiver
is at audio frequencies rather than being
an #f signal. This means that a conven-
tional filter (crystal lattice or mechani-
cal) can't be used to obtain the desired
overall selectivity of the receiver. In-
stead, some kind of audio filter must be
included. Furthermore, singlesignal re-
ception i noi possible with the circuit
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14 14,4 MHz i4-14.9 Mz o }J 220K 270
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—
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e =, ! 08¢ EXCEPT AS INDICATED, DECIMAL
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e o8 Ony ARE IN PICOFARADS LBF OR pp¥);
folr 7 RESISTANCES ARE 1Y OHMS,
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BOTTOM
VIEW

Fig. 4 — Complete schematic diagram of the CA3127E transistor-array receiver for 20 meters. T ixed-value capacitors are disk ceramic except for
3, which is a Mylar type. Polarized capacitors are electrolytic or tantalum. Fixed-walue resistors are 1/4- or 1/2-W composition.

C1, G2 - 8- to 60-pF mica or ceramic trimmer
{Arco 404 or JED DV11PS60(I suitable).

3 — 0.47-uF Mylar capacitor.

.1 — Two-turn link of No. 24 enam. wire
over L2,

1.2 — 25 turns No. 24 enam. wire on T50-6
powdered-iron toroid core. Tap 4 turns
up from low-Z end. (See ST ads for
toroid suppliers, Amidon, G. R.

Whitehouse and Paiomar Eng.) Mount L1/
L2 on apposite side of pc board from L3/
L4, L2 =25 pH.

1.3 — 25 turns No. 24 enam. wire on T50-6
toroid care. Tap 10 turns from CZ end.
L3 =25 uH.

L4 — 6 turns No. 24 enam. wire, center tapped.
Wind over L3.

1.5 — Pot-core inductor, 110'mH, Wind 172

turns No, 28 enam. wire on bobbin. Core
kit is Amidon PC-2213-77.

R1 — 1000-chm linear-taper composition
control, panel-mounted.

U1 — HCA CA3127E apn transistor-array [C.
Mount in low-profile 16-pin DIP sacket. .
(See text),
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Fig. & — Circuit examples of various tran

sistor- and diode-array 1Cs. The experimenter should

find numerous applications for these components.
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Fig. 6 — Scale template and parts layout for the receiver frontend board. The ground fail on
the etched side of the board shauld be connected to the copper on the ground-piane side of

the board at severa! points to enhance stability.
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shown. (Single-signal reception is thal
which passes only the heat-note re
sponse of a cw signal on one side of zaic
beat. The same is true of b reception,
where with a direct-conversion receiver
one can copy either the upper or lower
sideband by tuning the receiver {o the
appropriate side of zeru beat.) Such a
receiver does increase the probability of
QORM during crowded band conditions,
but for most work a direct-conversion
receiver is adequate.

OQur receiver has no age (automatic
gain control), and there is insufficient
audio ontput to drive a loudspeaker.
However, it will respond to very weak
signals, and il is ideal tor battery opera-
tion because it draws verv low current.
The Circuit

In Fig. 4 we have labeled the transis-
tors on the CA3127E 10 a5 ULA
through UIE. inclusive. The standard
identifier for an unrepairable assembly
{industry nomenclature) is “11,” Surelv,
an IC which has been damaged internal-
by fits the description perfectiy!

ULA  functions as a Jow-gain rf
amplifier at 14 MHz. The base is tapped
well down on L2 to provide stability
and a reasonable impedance match to
the tuned circuit. Typically, the base
impedance of a stage like UTA is be.
tween 300 and 1500 ohms. Forward
bias has been applied to the base of
ULA to establish Class A conditions for
linear amplification,

Pin 3 of the IC is shown as grounded
(right side of the diagram). That pin is
conunon tu the IC substrate, and when
using array ICs it is vital to keep the
substrate as close to de ground as
possible in arder to prevent damage to
the I, Tdeally, the substrate should be
connected  to  powersupply ground
(zeto voltage).

The collector of UlA is tapped
down on L3 to aid stability and mini-
mize loading on the tuned circuit, Ex-
cessive  fouding broadens the tuned-
circuit cesponse and lowers the stage
gain. LD and L3 are wound on pow-
dered-iron toroidal cores, This was Jone
because toroidal inductors exhibit a2
self-shielding property, thereby elimi.
nating the need for metal-shield parti-
tions. However, to aid the shielding
principle, the two cores are mounted on
opposife sides of the pc board. [m-
proper isolation belween the two tuned
circuits could canse unwanted oscilta-
tions. (We'll save the oscillations for the
VYEO portion of vur circuit!)

UIB and UIC serve as the product
detector. For practical purposes we can
regard the detector as a push-pull one,
which gives us a singly balanced detec-
tor, This circuit is preferred over g
one-device detector (single bipoiar tran-
sistor or FET) because it discriminates
against unwanted a-m dJetection and

.



hefps to keep the YFO energy out of
the detector input circuit. Fxcellent
dynamic balance is possible because of
the nearly identical electrical char-
acteristics of the two devices on the
chip (U1B and UIC) Of course, to
obtain maximum benefits in balance it
is vital to maintain physical and electri-
cal balance (symmetry) exiernai to the
IC. This means that the leads from L4
should be nearly the same length, and
the drive to the bases of UIB and UIC
should be identical.

At the output of the detector we
find 4 push-pull situation {two 1500-
ohm resistors). This mainiains the de-
sired balance, but does not dictate that
we feed output from UIB and UIC to
our audio amplitier in push-pull, We

have taken the audio output from the

detector and supplied it to UID in 2
single-ended manner (quite acceptable).

Local-oscillator energy (BFO energy
in this application) is impressed on the
emitters of UIB and UIC. A tevel of
1.5- to 2-volts rms would be about
optimum  for greatest detector gain
tconversion gain), but lesser amounts
are OK. We will use less injection
voltage in this circuit. Emitter injection
is preferable to base injection because it
heips to keep the BFO energy from
being reradiated through the antenna
system. It does, however, call for a
higher injection voltage than would be

Strays 8’

FAR SCHOLARSHIP RECIPIENTS

a Three young amateurs are on their
way toward furthering their education
with scholarship aid awarded from the
Foundation for Amateur Radio’s 1976
competition.

Winning the Richard G. Chichester
scholarship was Alicia Moore, WBILAD.
Now a sophomore in eiectrical engineer-
ing at Purdue University (IN). her main
interast is circuit design. With her enjoy-
ment in antenna experimentation and
constructing equipment, she hopes for
many opportunities to answer amateur
¢quipment needs. She has already heen
accepted in the cooperative engineering
program, which combines classroom
education with on-the-job experience.
Yet, Alicia has time for oiher hohbies
including ice skating, sewing and paint-
ing — especially that from her American
indian lineage.

Brian Longwell, WB2DSH, received
the John W. Gore scholarship. Presently,
he is in an electrical engineering pro-
gram at Corning (NY) Community Col-
lege and plans to transfer to a four-year

required at the bases of the detector,

Reradiation is not as significant 1
consideration with this circuit as it
would be if no rf amplifier was em-
ployed. UTA in this case helps to isolate
the BFQ from the antenna. Reradiation
of the local oscillator would, of course,
present potential interference to a near-
by amateur {rying to listen {o the same
station that the reader was copying,
since the BFO is approximately on the
same frequency as the received signal.

Af energy is supplied to the base of
UID through a 01-uF capacitor. UJ1D
performs as a common-collector stage
{collector at ac ground). In the correct
jargon, such @ stage s called an emiifer
follpwer: meaning that the signal energy
follows the emitter element of the
iransistor. ,

1D has a potcore {also called a
cup-core) inductor in the emitter cit-
cuit, It is tuned to approximately 700
Hz by means of a 0.47-uF mylar capaci-
tor. The tuned circuit provides suitable
ew selectivity without materially im-
pairing ssb reception. A 4700-ohm re-
sistor, if placed in parallel with L5, will
broaden the response to mid fidelity
during ssb reception,

Output from UID is direct-coupled
to another emitter follower {or common
collector) stage, UIE. RI serves as an
audio-gain control. Later in the course
we will build a 741 op-amp circuit. It

schoot this fall. Meanwhile, Brian is also
enrolted in some of the college’s electri-
cal technology courses to gain practical
electronics knowledge. Of the award he
said, “E. E. requires a great deal of
work, thus requiring much motivation.
To know that an otganization feels 1 am
worth investing in makes it all that
much easier.”

The Fdwin S. Van Deusen scholar-
ship went to Stephen Flovd, WB4YHD.
Currently, he attends Northern Virginia
Community College and this spring will
have an associate degree in electronic
engineering technology. His amateur
cateer started in December, 1971, and
included Novice roundups and 15-meter
work, Steve’s primary interest is the
technical side of amateur radio, serving
with the technical committee of the
Northern Virginia FM  Association.
After NVOC he plans to seek 4 bache-
lot’s degree at Virginia Polytechnic In-
stitute. - dwuro-Call

FEEDBACK

+ The value shown fur capacitor C1 in
“The Ugly Duckling” (November, 1976,
{ST) should be 20,000 pF, or more, at
50 volts.

o One more time -~ there is still an
error i “360° -~ Steerable Vertical

will provide an additional 40 dB of af
gain, s0 that even the weak signals will
be easy to copy while using headphones.
UID and UIE provide only enough
audio gain to permit one to copy the
stronger signals on 20 meters (10 uV or
stronger}.

A double-sided pc board is used for
the circuit of Fig. 4. The side on which
the components are mounted serves as 4
ground plane. Be sure to remove the
copper from around each circuit-board
hole on the ground-plane side, thereby
preventing the chance for short-cir-
cuiting of the component. leads. A
small-diameter drill bit (No. 10 or
larger) can be used as a router.

De voltages are marked on the dia-
gram to aid in troubleshooting the
circuit. The indicated voltages were ob-
fained while using a Heath VITVM,

Part 2 of this series will appear in a
subsequent issue of UST. It will contain
mote information on linear 1Cs, and the
tocal woscillator for the -20-meter re
ceiver will be used as the workshop

exercise. s

Fooinotes

"Hall and Watts, “Learning to Work with
integrated Circuits,” 87T, lan. through
July, Oct,, 1978,

*Circuit boards, negatives, and parts kits. for
the modules in this course are available
from WAQRUZO, Box 969, Pueblo, CO

L 81002, .

DeMaw, “A Single-Conversion 2-Meter FM
Receiver,”” ST for Aug., 1972

Phased Arrays” {April, 1976, QST). The
Feedback in December {page 99) should
read “Interchange B and C in upper
triangles at relays K5 and K6.”

Ajthough Eila Russell, WABEBS, gave her
husband,. James Russell, WBBU, a 50-year
head start, she's fast catching up in amateur
radio proficiency. Back in 1912, Jim started
or wireless and held the call BAL. After
World War | was over, they married. As their
family grew, the children learned the code
one by one ta become hams one by one, NMrs.
Rurssell described her motivation: "Grandma
decided to share in the fun,” so in 1962 she
got her Novice ticket. Since then; she has
progressed through Technician and General
1o now hold an Advanced class license,
They're both stitl going strong.
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It asked, most hams can think of at least several uses around

the shack for a good dip meter.

own one,
mode! vourself,

By Frans Bruin *

Dlp meters have been around for
quite some time and it’s no” wonder,
because they are handy instruments.
Perhaps 1o other single instrument per-
torms as many tasks as the dip meter.
It useful for antenna measurements,
tuned-circuit adjustment, as an absorp-
tion wavemeter. a low-power signal

source, for determining the values of

unknown capacitors and coils, not to
mention relative (} measurements. The
list is almosi endless.

Tubes, tunnel diodes, transistors,

*Ametican University of
Lebanon

Heirut, Beirut,

FETs and single-gate MOSFETs have ail
been used for the oscillator portion of
the vircuit. Most circuits are generally
alike with only wtinor diffdrences. This
circuit is somewhat different and de-
serves 4 closer look,
Circuit Details

The circuit shown in Fig, [ is a
grounded-drain  Colpitis oscillator em-
ploying an RCA n-channel, dual-gate
MOSFET. The oscillation fevei, detec-
ted by a diode and amplified by a
AIN2222A transisior, is displaved on a 0-
to 1-mA meter, Transconductance of the

[[J=pc¢ voLTaGE wiTH

BOTH POTENT#OMETERS
SET AT MID ROTATION

EXCEPT AS INDICATED,
DECIMAL VALUES OF
CAPACITANCE ARE

N MICROFARADS { i) -
GTHERS ARE (N
BICOFARADS ¢ pF OR

HUF ), RESISTANCES ARE

IN OHMS. kO'IOOO.

l {__]'_7 M=1000 OO

Fig, 1 — Schematic diagram of the dual-gate MOSFET dip meter. All resistors are 1/2watt
womposition type. Capacitors are disk ceramic unless noted othervise.

C1 — See Tabie 1.

C2 -~ See Table 1.

C3 — Variable capacitor, 35 pF, Milten
20035 or equiv.

J1 — Socket, Amphenol type $4.

L1 — See Table 1 tor values. All coils wound
on Millen 45004 cail forms.

16 0OT=.

M1 — Edgewise panel meter, 0-1 mA, Cal-
ectro D905 or eguiv,

Q1 — Dual-gate MOSFET, RCA 40673.

(X2 -~ Npn transistor, 2N2222A.

R2 -~ Potentiometer, 50 kS2.

R7 - Potentiometer, 5000 .

§1 — Spst on-off switch mounted on R7.

However, not that many
Build this simple, inexpensive, high-performance

MOSFET, und hence the cutput signai, is
controlled by potentiometer B2 and
reaches u maximum of 10wvoits peak to
peak at the source when Fgy (voltage
from gate 2 to source) is set to +5 voits.
The meier is adjusied tor the destred
deflection by R7, KX must be selected
according to the meter used and shouid
be 1 kiZ for a I-mA meter movenent.
Frequency of oscillation depends on (1,
€2, C3 and L1, und may reach 250 MHz
or so when L1 is reduced to a hairpin,

Higher frequencies may be obtained
by using a ubf D-MOSFET, such as a
Signetics 8D300, and by piacing C3 and
L1 in seres in a Clapp-osciilator config-
uration. The circuit is designed to op-
erate from a 12-volt supply, but it also
works fine with a 9-volt transistor-radio
tvpe of battery if the drain resistor
{Kp) is shorted, In either case the unit
draws approximately 20 mA.

Construction

Most of the components that com-
prise the oscillator and meter-driver
circuits are mounted on a circuit board
that measures approximately {-1/4 X
2-1/2 inches. The foil pattern is shown



Interior view of the MOSFET dip meter. Just to the right of the variable capacitor is the edge-
wise panel meter. The battery can be seen just above the variable capacitor.

in Hig. 2. A minibox that measures
5.1/2 X 3 % 2-1/2 inches contains the
circuit board, variable capacitor, meter,
controls and 4pin coil socket. Nine
plug-in coils are used tu cover the
frequency range from 2.3 to 200 MHz.
The coils are wound on Millen 45004
coil forms to which L brackets are
mounted for the dial scale. Epoxy ce-
ment holds the aluminum brackets to
the forms. The use of nine separate coils
instead of five or six greatly expands the
calibration scales so more accurate {re-
guency measurements may be made. To
reduce the fast tuning rate of the
variable capacitor, a reduction vernier is
used. [t was removed from a lapanese
vernier dial assembly. An aluminum

bracket supporis the variable capacitor
inside the box. A rectangular piece of
thin Plexiglas is used for the dial. A thin
line is scribed down the center of the
dial and is colored with 4 permanent-
marking felt pen.

Alignment and Other Circuit Ideas

A general-coverage receiver or
another dip meier (calibrated) will be
required fo align the instrument. Plug in
the appropriate coil for the range io be
calibrated and turn the power switch to
the ON position and advatice R7 to
approximately one-third scale. If @ re-
ceiver is being used to culibrate the
instrument, tune it to the lowest fre-
quency coveted by the particular coll in

Fig. 2 — Here is the circuit-board pattern for the dip meter - foil side of board. Grey areas

represent the unetched copper pattern.

Table 1
Listed here are the values for C1, CZ and L1.

FREQ, RANGE 5 c2 L1
MHz pF  pF TURNS
234 15 15 71-1/2
3451 33 10 39-1/2
4848 10 33 25-1/2
7913 i0 33 14-1/2
128-21.2 10 33 G142
21-34 10 33 4.1/2
34-60 10 33 2112
60-110 10 b
90-200 Not Not **
used used

*denotes a 1-1/2-turn coil of No. 18 enam,
wire wound on a 1/2-inch form spaced 1/8
inch between turns. 1t should be placed so
that the coil is near the top of the coil form.
**denotes a hairpin loop made from flashing
copper, 3/8-inch wide X 1-7/8-ingh total
length.

All other coils are wound with Ne. 24
enam. wire,

use. With the coil of the dip meter in
close proximity to the receiver antenna
terminal and the variable capacitor tully
meshed, the dip-meter oscillator should
be heard somewhere close to that fre-
quency. Start by marking this frequency
on the paper or thin cardboard dial
attached to the plate. Next tune the
receiver higher in frequency {approx-
imately 100 kHz on the iower range
coils and 1 MHz on the higher fre-
quency ranges) and mark this frequency
ot the dial. Continue this proceduie
uniil the complete range of the par-
ticular coil has been marked. Do the
same for each of the wother coils, [f
another dip meter is used for the cali-
bration process it should be placed in
the DETECTOR mode and used in a
similar {ashion as that of the receiver
outlined above.

This circuit may be used as an
absorption wavemeter by inserting a
single-pole, single-throw switch at point
S on the circuit. With the switch in the
open position the oscillator will be
inoperative, If it is desired to modulate
the tf signal, 100-percent modulation
may be uobtained by setting RZ for
approximately +4 volts at gate | and
applying & >woit peak-to-peak audio
signal at point M. Beat notes may be
heard with the addition of a smali audio
transformer and earphone in the meter
circuit at point E. Finally, by placing a
suitable paramagnetic sample in the coil
and applying a modulated-magnetic
field, so-called spin resonaunce' may be
detected as an audio signal either at
point A or B, All of these modifications
should be adequately filtered for rf.

Fouothote
'F. Bruin, Advances in Electronics, Academic
Press, Yolume 15, pp. 327-383.
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That digital voltmeter/frequency counter of the Learning [Cs
sertes can perform other functions, too, such as telling vou the
time of day. Add fourteen TTL ICs and make it a three-

function instrument.

By Robert D. Shriner,* WAQUZO

VVhile building the DVM/frequency
counter,! it dawned on me that the
major amount of circuitry existed for a
digital clnck, The power supply, read-
ouls and time base were all there, The

only thing required would be a few

tnore 1Cs, set up o meuasure time. [
selected the clock logic shown in Fig. |
because it uses the same types of ICs
that are used in the DVM/counter and
also had 12- or 24-hour capability.

The_ unly sticky little problem was
how to switch the information dis-
played on  the teadouts from the
DVM/counter to the clock adaptor. This
was solved when 1 discovered that all 1
had to do was wire the additional 7447
ICs in parallel and apply +5 volts to
whichever set | wanted to use to display
information. The logic that controls the
time count is contained in U1 through
U6, and power should noi be discon-
nected from these 1Cs. When you dis-
connect power to the readount drivers,
U7 through U10, do not disrupt the
time iogic.

As vou have learned from Jerry and
Chuck,' digital logic can he made to
perform in many different ways. The
clock could have been built using a
single chip, as is done in the more
advanced circuits, but if you will follow
the logic through you will find this
project very interesting. i will explain it
briefly and hope that vou will trace the
logic,

Consider how a digital clock must
work. First we musi display minutes,

*1_’740 E. £5th 5t., Puebla, O 51001
! Faotnntes appear un page 21.

18 5T

The 12/24-hour clock adaptor added to the
DVMicounter. The clock eircuit board is
stacked atop CW-LW4 in this nstallation,
and the vertical board is CW-LW2 (QST
for May and February, 1978, respectively).
The exact method of meunting the clock
board will depend an vour aoriginal
construction. Note that the use of ribbon
wire for interconnections gives a neat
assembly,

This is easy — US will count 0 through 9
and carry |, and U6 will count 0
through 5 and carry 1. When you speak
of time you might say 60 minutes. But
when it is displayed vou display 59
minutes, and Gne minute later vou
display 00 and carrv 1.

Now the fun starts: if yvon have
programmed the clock for 24-hour
uperation, look at the lagic required.
Assuming we start at midnight, we will
display 00:00. Now we must couni 0
through 9 hours and 1 hour later carry 1
and we have {0200, Now we must do it
again and we will have 20:00 or
o'clock at night. Now we must count to
23:59 and the next minute reset to
(0:00.

Here's a stickler for you, if you have

programmed for | 2-hour operation, the
hours must count O through ¢ and carry
I, and we have [0:00. Now we must
count to 12:59 and reset to 1-00. i you
can figure out from the diagram how
this is done, you will no longer have to
be afraid of any digital logic problem.
Another interesting hit of research
fur you. Note Ul and U4. Both are the
same type of device and are set up to
divide by 6, but thev use different
inputs and outputs, Figure out how this
was done. The only reason 1 did it was
ta show how you can make digital logic
perform the way vou want it to.

Construction

The basic information that vou have
learned from constructing the DVM/
counier will enable vou to assemble the
clock adaptor with euse. It can be
construeted on u pegboard; however, a
ready-made circuit board is available.?

Sockets for the (s are not recom-
mended as they cosi unnecessary money
and the 1Cs used can first be tested in
the DVM/counter. For instance, U7
through UL0 can be tested by plugging
them into board CW-LW2. if they work
okay, then solder the fittle rascals into
the clock board. | have never found that
i hurts to solder onto an IC as long as
reasonable care is taken ro avoid over-
heating it. Install all parts and jumpers
on the clock hoard following the parts
overlay, Fig, 2, .

Cut tour pleces of rihhon wire (7
conductor) 2-1/2 inches fong and care-
fully solder them to the 74475 on the
clock board, Note that or each 1C the
seven wires are different lengths. Go
slowly and do a nice job. Now strip
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fFig. 1 — Schematic diagram of ciock adaptor cireuit, The letters A fumper A to D, Cto G, and B to F, For 2d-hour display jumper A
through H appearing in triangies are interconnestad with jumnpers tQ to E and C ta H. All [Cs are of the TTL family. Part numbers on the

abtain either 12- or 24-hour ctock operation,
N1, D82 - Sall light-emitting dicdes..

or 12-hour display diagrarmn are identified for circuit-board piacement,
§2, 53 — Spst push-button switch.

2] - Farmerly unused nole (see July, 19786, QST, p. 33},

ghout 1/8 inch of insulation from the
wther end of the wires and solder to the
fower end of the 2% 1000-L resistors on
CW-LW2, matching ihe pin numbers of
the two sels of 7447 1Cs,

A single wwiew and spacer are used
on the hack of the clock beard to
support il. Drill a stall hole in CW-LW4
to accept this screw. A varetul study of
the photo will show how this is done.

Decide if vou want [2- or 24-hour
Jisplay and install jumpers as shown on
the schematic diagram. I vou really
want to get lancy, install two clock
boards and set one for 12-hour local
time and one for a 24-hour UTC dis-
play, {One more switch posilion will be
required on the main control switch.)

Connect U1 pin 1 to either the
crystal time-base hoard, pin 11 of U30,
wr else to pin 6 of U7 on CW-LW3 if
vou use the 60-Hz time base. Locate 4
spot for the time-set and seconds-hoid
switches. These switches should be on
the reur of the chassis to keep inquisi-
tive fingers from changing the time-setl.
A piece of ribbon wire works well here.
Shielding is not necessary.

Modify or change the muain control
switch to the configuration shown on
the diagram. The end result of this

e H

Fig, 2 — Circuit-board etching pattern and parts placement guide for the clock circuit
Hoard, The pattern is shown at acrual size from the foil side of the board with gray
representing copper. J = wire jumper. All components are maunted on the nonfoil side

of the board.
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Fig. 3 ~ Showing the modification to the secondary winding of the power transformer,
At the right, the transformer is shown just atter opening for surgery: at the left, ready

for closure.

moditied switch is to allow +5 volts ta
be switched from CW-LW2 1o L9
through €12 o the clock aduptor. In
order to save a little juice and to hold
down heat, it is best to switch +5 volts
off of CW-1L.W4 when in CLOCK,

A colon may he constructed for
your clock by carefully drilling two
small holes in CW-LW2 between the fwo
center readouts. Solder DS1 und DS2
together in series, observing polarity, so
they ate 3/8 inch apart. nsert a piece of
insulated hook-up wire info the twa
hales in CW-LW2, strip about (/16 inch
of insnlation off the wires and cement
them in the holes. Position them so that
the colon LEDs look sood and are on
the same plane as the readouts, The
colon is connecied into the circuit so
that it flashes once each second und
goes out when the jnstrument is used
fora DVM or counter,

Power-Supply Modification

The woriginal power supply f[or the
OVM/counter wsed a 32V ¢t frans-

The newly assermbled power-supply hoard is shown in the center,

former for both the $- and 12-volt
regulated supplies. This worked out fine
for the 12-volt supply but the S-volt
supply required a 10-ohm, 10-wati re-
sistor to “burn up™ the excess voitage.
This created quite 2 bit of heat in the
“shoe box,” und caused considerable
dnift in the voltage-to-frequency con-
verter. { modified the power supply 1o
reduce the voltage for the S-volt supply
s0 it was within the limits of U2, the
regulator, and the resistor is no longer
needed. While | was at it, | modified the
[(2-volt supply. The pass transistor, (1,
is no longer needed.

The first step in making the modifi-
cation calls for some- surgery o the
transformer. 1t 18 quite easy and only
took me about 15 minntes to make the
changes on mine. Slip a sharp knife
under the paper on the sccondary side,
cut the paper and fold it back as shown
on the right in Fig. 3. Tdentify the
venter tap: note that it has two solid
wires_going to it. Unsolder the tlexible
wire and separate the two windings,

{7 +2RV
TG READDUTS

I S Pl

&2 3

wrf e
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Fig, 4 — Schematic diagram of the complete power supply after modification. Most of

the parts shown hers may be salvaged from the original power-supply board and mounted

oh d new board {(see Fig, 5).

£1, C2 -~ 1000 uF, 25 v,
CRT-CR8, incl. — 1N4003 ar squiv.
A1 - See fext..

T1 — Modified transfarmer; see text.

20 Q5%

U1 — LM340/T-12 ar 7805 12-volt regula-
tor.

L2 — LM309K B-volt requiator, mounted on
heat sink.

Salder a tlexible wire io vach of th
sofid wires, as shown ai the transforme
on the left in Fig. 3. Note that the
wires far one of the windings are visible
From this winding we will take oft some
turns, to reduce the voitage. Actually
we will not remove the turns, we wil
onfy move ihe wire shown in the fowe)
right-hand corner of the transformer a
the right, Unsolder it and clip the
remaining solid wire so it can be laic
back out of the way. Now move 10 the
top turn of the visible winding and clip
it in about the center. Use an ohmmeter
fo determine the wvorrect end of this
wire {o solder onto. Now take :
“cheater card™ and apply L[7-V ac to
the primary and check your two sec
ondaries. You should have t6 volts on
one and about 12 volts on the viher.

As they say in surgery, we are now
ready for closure. Cut a smull piece of
stift paper to prevent any shorts and slip
it under all the solder joints. Mix up
about a spoonful of epoxy cement and
dump it on the wound. Fold the paper
back aver and secure it with u little
Scotch tape until the epoxy cement
hardens. While waiting for the cement
to dry, remove all parts from CW-1.W1
and install the parts on a vew power
supply circuit board,® along with the
tew parts 4% shown in Figs. 4 and §.

Tf vou haven’t done su vet, make the
modification on the readouts as ex-
plained by Hall and Watts in July, 1976,
OST, to power them from an unregulat-
e output voltage. The only ifference
here is that | used « S-watt dropping
resistor in place of the 2 watt, and
installed it on the new power-supply
board, Twelve volts {s ihe minimum
regulated output that is required, so
another resistor, R1, may be added in
case vour voltage I8 a little low. Abou
47 ohms will raise the output by one-
halt' of « wolt. if not needed, then
merely place a jumper across this point,

Setting the Clock

The unit is now complete. Apply
power to your DYM/counter/clock and
set the control switch to CLOCK. If vou
have tested your 1Cs and have no wiring
errors or poor solder joints, the clock
will po right to work. A random number
will appear and the colon will be flash-
ing the seconds. Alf-we have to do now
is to clear the 1Cs and set the clock to
the correct time.

[f the colon is flashing, alf is well to
this point. Wait one minute and the
clock should advance. Close S4 and the
clogk should stop. Press S3 and the
minutes dispiay should advance by ane
minute. Run the minutes through a com-
plete vycle and the hour should advance
by one digit. Press 82 and the hour should
advance- by oue digit. Run the hours
through a complete cycle to assure that
they are cleared, Qpen 84 and watch the
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¥ig. b — Cirguit-board etching pattern for the modified power supply of the DVM/counter/
ciock. Gray represents copper, shown at actual size from the foil side of the board. All
components are mounted on the nonfoil side of the board. Ac voltages shown at the

left come from T1 after it has been modified {see text). K represents the cathode of a

dinde,

minutes closely. The instant that it
changes, flip 84 to ithe HOLD position.
Your seconds are now set.

Tune in WWV and get the correct
time. Advance the minutes to one min-
ute aghead of WWV. Advance. the

hours to the correct time. Get your
finger on 34 and as WWV beeps the next
minute, place 84 in the RUN position.
Et takes longer to tell how to do it than
it does to actually set your clock. Once
the clock is set it will keep time as long
as you do not tum the instrument off
(ar until your power goes off for sume
reason),

Troubleshooting

If you have tested your ICs, the only
problem thalt you could have is in
wiring. Occasionally a 7490 will crop up
that won't trigger right. A slight change
in the value of R2 or R3, Fig. 1, will
correct this. Use a resistance substitu-
tion box to determine the best value. To
make iroubleshooting easicr, move the
input wire to the 600-kHz output on
the crystal time board, and time will

really fly. [aE=]

Fooinotes

THall and Watts. *'Learning to Work with
Integrated Circuits,” Puarts 1 through #,
ST, January through July and Qctober,
1976,

Circutt Board Specialists, P. O, Box 969,
Pueblo, CO §i1002. At the time of this
printing the vloclk circnit board is avail-
able, etched and drilled, for $5.50 post-
paid in the U.3,; the power-supply board,
for $2. For a complete kit of clock-board
component parts, add $16, and for the
additional power-supply components, re-
guireé:l for the modification, add snother
1.50.

Strays

0 At a time when citizens band com-
munication has become popular, [3-
year-old Dale Baker, of Richardson, TX,
went a few steps further — all the way
to an Extra Class license as WB5SBH.

While suppressing pressure from his
junior-high schoolmates to join in the
local CB jargon, he started learning the
code on his own in December, 1975, In
just one day he had the entire alphabet
down along with several punctuation
marks. Within 10 days he passed the
Novice ¢ode tesi. After passing the
written exam., his license arrived in
mid-March. The OM, George Baker,
WSYR, joked that Dale would have his
Extra before Christmas, 1976, That
became less so as his code speed steadily
increased while he studied the License
Manuel and Handbook.

His first effort at the General class
did not meet success, but the second try
did and he received the license July 14.
Only six days after that, Dale went all
the way by passing the Advanced writ-
ten, Extra code and Extra writien tests.

His license came on August 24, 1976,
just five months and five days after he
became 4 Novice!

Part of the support and encourage-
ment came from the 108-member
Richardson Wireless Kiub, which takesa
serious responsibility toward upgrading
the junior members. Dale’s father, an
clectrical engineer as well as an amateur
for 3¢ years, admiis that he was a ready
source for answering questions and
having a working station to demonsirate
many radio principles. He proudly
notes, however, that his son’s diligent
hours of study and practice were the
real forces behind the accomplishment.

r An amateur radio message center was
set up to serve an annual meeting of the
Maine Conference of the United Church
in Aubum. ME. A rig was furnished by
WAIMUX, who had assistance from
WALECM, WA ISCQ and WAIGOU, As
previously amanged, KIYXO and
WAILJZP were at their stations to relay
traftic ihrough the Seagull Net on 3940

kliz. The volume of traffic was not
impressive, but a priority message was
occasioned by a telephone service break
in the Perry, ME, area. Delivering sta-
tion WA 1 PXD) was especially helpful.

Notably, this same church was the
scene of the first church service broad-
cast on Christmas Sunday in 1921 when
armateurs had few operational restric-
{ions. The commercial broadeast pio-
neer, KDKA in Pittsburgh, PA, did not
broadgast its frst service until the fol-
lowing week, New Year’s Sunday, 1922,
For the Maine broadcast Don Dean,
IBYK (now WI1BYK), furnished the
gear and borrowed an antenna from
George Monroe for operation on 2
wavelength believed to be 198 meters.
They were located in the choir loft with
an old Edison horm held to a WE23W
mic for pickup. Other details were lost
whenr a fire destroyed Don’s logs for
that period. Although no publicity was
attached to the early project, letiers
were received from listeners throughout
Maine.
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We'll bet you thought noise was a useless commodity, an “ill

wind’’ to be gotten rid of at all costs.

But noise;, when

controlled, is useful for aligning a receiver for best

performance.

By Ted E. Hartson,™ WASULG

_I:is circuit provides a simple low-cost
method to optimize a converter or
receiver for besi noise figure. The sim-
plicity of this systein makes effective
fune-up possible withoui a lot of test
equipment.

Numerous articles have described
units where noise-figure tests may be
made. With the uxception of certain
thermal-limited diodes {3722, eic.), an
absolute value of noise figure is not
obtainable with these units; this device
is no exception.

Anyone using s classic noise-figure
meter soon learns that the tune-up of a
svstem is a cut-and-try procedure where
an adjustment is made and its influence
is observed by calibrating the system.
Then the cxeess-noise source is applied
and the effect evaluated. This is basical-

*2444 West Halbert Rd.. Battle Creek, Ml
49017

ly an after-the-fact method of testing
after an adjustment is made, and is
comsequently time consuming.

The gated noise source doesn’t res
quire a special detector or any detector
af all, other than your ear. By turning
the noise solree on und off at an avdio
rate, the tatio of noise coniributed by
the systemn o noise of the system plus
excess foise appears 45 an audio note.
The louder the note, the greater the
differential in levels and hence the
greater the influence of the excess noise
i the better the noise figure,

If greater precision iy desired than
subjectively listening to the signai, an
oscilloseope may be used. Hook the
scope vertical input to any point in the
audio system of the receiver, such as the
speaker terminals, Adjust the scope for
a display of several multiples of the
train of square pulses. Proceed by ad-
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Fig. 1 - Schematic diagram of the gated noise source.

B1, B2 - G-volt battery {Eversady 216 or
eouivalent}).
5 — .001-zF teedthrough capacitor {Sprague

22  [0O5T=

BH-340},
51 — Double-pole, single-throw miniature
toggle.

justing the device(s) being tesied for
greatest vertical deflection,

The result of an adjusiment is in-
stantly visible as an increase or decrease
in the recovered audio, This method of
noise cvaluation i8 by no means new.
Most modern  sutomatic-noise-Fgure
meters furn the excess-noise source on
and off and then, through rather sophis-
ticated iwethods. evaluate the results,
This technique is sometimes cailed
Y parameter testing,

While the method und circuit de-
scribed here are not exceptional, they
represent a fresh approach to noiss
evaluation. This approach does not re-
quire longterm integrating. detectors
and tedious “twics-power” treasure-
ments which, without absolute culibra.
tion, can result in no more than simply
optimizing the system,

in some cases the available noise
generaled by this unit may be (oo great.
The output may be reduced by inserting
attenuators between the generator out.
put und the device under test or by
adding a 2000-0hmn potentiometer at
the point marked in the circuit (see Fig.
Ih

The use of an attenuator is preferred
because it reduces the apparent output
VSWR of the generator by increusing
the return loss. If a conirol is used it
unist be returmned fo ity minimum inser-
tion-loss position when starting a test or
no signal may be heard.

This circuit uses readily available
junk-box parts and may be easily dupli-
cated. The lead placement in and
around the diode itself should follow
good vhi practices with shori leads and
dirgct placement.

Some old-guard vht enthusiasis will
note with alarm that the diode is for-
ward biased and therefore is wired in
“backward.” Historically a battle over
diode polarity has raged for some 13
vears through the pages of many ama-



teur publications. The defense for the
placement of the diode in this fashion is
simply explained. The avallable gating
voitage 15 not great enough to gepegrate
sufficient excess noise when operated in
the reverse-hias mode.

The conducting resistance of the
diode and the two" 31-ohm resistors
serve as a network, minimizing the
adverse influence of the forward-biased
diode.

The technique may also be upplied
to noise optimizing of TV recejvers. The
gating rate will be seen as alternating
black and white bars on the receiver
screerl, the darker being the presence of
the excess noise. The system is™ opti-
mized when the maximum differential
in shading occurs. This is an excellent
method for peaking up uhf-TV front
ends.

Theoty of Operation

QL and Q2 are used in a cross-
- coupled multivibrator circuit, operating
al upproximately 700 Hz. The value of
"1 is greater than C2 to cause the duty
cycle fa favor the conduction of Q2
stightly. When Q2 conducts, the pulse is
coupled ta Q3 via C3, tuming on (3
and causing current flow through R7,
CRI1 and R8.

The diode generates broadband noise
which is passed through R9 to the
output. R7, C4 and C5 form a low-pass
filter to prevent high-order harmonics of

.00l IN9I4 OOt
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Fig. 2 -~ A simple detector which may be used
when aligning ssb and fm receivers {see text
for details}.

the switching pulses lrom appearing in
the output.

The intluence ot stray of signals
entering the device under test through
the generator may be minimized by
shielding the components shown. A
simmple box may be built by using
pe-board scraps. For best match, this
source should be connected directly to
the input of the device under test;
therefore, the unit is equipped with a
mate connector. This matching becomes
a greater consideration as the frequency
of interest increases.

Addendum

The gated noise source was first
developed in November, 1975, Subse-
quenily, some interesting things have
been learned regarding its application.
Some contemporary receivers and trans-
ceivers cannot be operated in the a-m
mode, and consequently the noise

source seems not to operate. The detec-
tion of noise is the process by which the
noise suurce operates; therefore, it will
not work through an fm detector, nor
will it work through a product detector,
since one of the terms of the detection
{the noise) is not coherent.

The ™scope” jack on most receivers
is loosely coupled to the i-f amplifier,
preceding the detector. A wide-band
scope connected to this point will show
the train of pulses and eliminate the
need for aural detection. The alignment
of the later i-f stages of a system should
have the least impact on the noise
performance, and maximum signal re-
gponse will always occur at the same
setting. With this thought in mind, the
simple prototype detector will generally
work for aural a-m detection. Connect
point A to the last i-f amplifier plate or
collector. Connect point B to the audio
amplifier, at or near the volume control
and ground point C. With this arrange-
ment the normal detector output is
turned down with the volume control,
and the temporary detector provides
g1 detection,

The gated naise source has been used
for literally hundreds of applications in
the past vear and has proved to he 4
powerful yet simple addition to my test
bench. While no guarantee of duplica-
tion may be made, my units develop
approximately {8 dB of excess noise in
the region of 30-300 MHz.  [gEg

Strays

Hadio Amateur WARC-79 Honor Roll

Here is a list of radio armateurs known ta have participated in activi-
ties of the Federa! Communications Commission’s World Adrmin-
istrative Radio Conference Advisory Cammitteg for Amateur Radio
(ACAR) during the period May, 1975, through Juns, 1976, This

order by last name.

was Phase | of the committee's work. The list was compiled by

WS5EYB Boy Albright
WBENMT Loujs Anciaux
WIHGH Noarman Bach
WI1RU Richard Baldwin*
WEBAR Lee Bergren
KA4KDY Herb Blaker
W3Ps HBob Booth
WA3WRS George Borsari
WHUF Tom Clark
WAKFC Vie Clark
WAFZ Earle Cook™
W2TUK Harry Dannals
W3PT Charles Dorian*
W2ECH Ed Dunn
W2DED James Dupont
WoUF Bl Eitel
WeGD F. E. Emerson
WABGYD Donald Farwell
WBBIKAP Victor Frani
W3FU Fred Friel*
WIOKN Merle Glunt*
KIHZN John Good
WAGF Bill Grenfell
W2ALS Frank Gunther

W3DXA John Hansen
W4MB Robert Haviland*
KBHCP Ken Holladay
WeZH Herbert Hoaver {11*
KANSS Peter M. Hurd
{Secretary, ACAR]
W3ASK George Jacobs
K3BNS John B. Johnston
{Chairman, ACAR)
W42C John Kelleher*
K3IJTE Perry Kigin
KeHIJ Richard Kolby
W3glC Howard [orenzen
K4vOow Ben Lowe
W3ICM Frad Matos
W2DU Walter Maxwell
KEVGP Richard McKay
W2GEHK Stuart Mevyer
W4LVC Charles 3, Mount
WBOHG Wayne Murphy
KHEIJ Katashi Nose
WoESAI Bill Orr
WB4LWX Bill Page
WIKO|( George Perrine

Peter Hurd, K4NSS, based upon committee records. Hams who are
involved in Phase H of the WARC-ACAR tasks will be listed in an
hanor roll to be published later. The following is ih alphabetical

W1JAA Joe Reisert

W4 AAW Clark Rodiman
WBBHEE Henry Ruh
WINXY Joseph Santangela
WaJLv Joseph Schroeder
W2Q0D John Serafin®
K4BZF Ray Simonds
K1CCL Chester Smith
K1ZND David Sumner
WADOD Gene Sykes
Wavw William Taylor
WINLB Skip Tenney
WEBSBJPL Robhert Thornbury
W1HDQ Edward Tilton
K8LFH Chuck Townes
KeDQH William Troetschel
WaIsSQ John Troster
W3KMV William Tynan
W4BW Prose Walker

[ACAR Chairman, May

— Nov., 1975}
*Pesignates that the individual was a task
foree chairman during Phase |, having a major
leadership role in work of the Committes.




A Prototype Pulse-Code
Modulation System

What's pulse modulation?

wide-band it's a

A communications system so
lowed only above 2300 MHz — but don't

leave now. Here's how to generate it, when vou go
microwave. With satellites and ail, you may want to be
doing that, some day.

By Vincent Biancomano,” WB2EZG

\éstchanges in technology usually
introduce experimental schemes and,
with them, utilization of higher frequen-
cies by sadio amateurs, Satellites and
maonbotnce techniques are two prime
examples. As techniques improve, new-
comers increase. In relatively short time,
the new concept becomes common.
place.

Pulse-code modulation (PCM) tvpes
may aveninally be as importani to the
amatewr as amplitude modulation,
radioteletype, television, frequency
madulationor ssh once wete or present-
ly are. Thase who doubi ithis are advised
to consider the era when single sideband
unseated a-m on most amaieur bands!
Today’s frontier is tomorrow’s cum-
monplace.

The hasic workings and advantages
ot PCM were set forth in an earifer
article,! and it would be advantageous
to scan this or some other text on
digital modulation before continuing.
With that clementary knowledge in
hand and a moderate elecironics back-
ground, i i actually possible to con-
struct a working PCM transmitter and
receiver.

Design Philosophy

A good question fo ask before em-
barking on any project is, ““What do we
want to do?” The purpuse in building a
lab model is manyfold. It allows us to
demonstrate firsthand and step by step
the methods used in a4 standard PCM

#1569 Richmond Road, Staten island, NY
10304

! Biancomano, “Pulse Modwlation - A New
Look 4t Old Theory.” Q8T for March,
1974, p. 44,

1-kHz audio input to the encoder (source}
top. Lower trace is the reconstructed signal
at Pin 3 of the 4016 in the decoder, delayed
75 ms,

system. This one is as straightforward as
possible, with no frills. A single voice
channel is ¢ncoded and decaded. The
maodel wipes out past difficulties with
mmvolvement in s new feld, Everyone
“pets his feet wet” early with this pilot
circuit. The cirenit is truly & prototype
-~ a firsi model to be studied and
improved. The circuit performance is
not excellent, but adequate. Almost
anyone can build it and, with a deceni
oscilloscope and other test equipment,
troubleshoot it,

Integrated circuit logic using CMOS
technology is used. This family is
characterized by very low power con-
surnption, versatile power-supply re-
quirements, good noise immunity, and
moderate cost. TTL logic is cheaper by
far, but would draw 10 times the
current and would not be designed so
cavily. because of power-supply restric-
tions, so take your pick.

Eventually, it is desired to utilize the
moedel vnoan amateur band, That is 4
project within a project, because the
lowest legal frequency fur PCM trans-
missions 1% 2.3 GHz, With these ideas in
mind, we attack the problem.

The Encoder

To summarize ihe conients of the
eurlier arficle, the purpose of the en-
coder for transmitter ss it i ioosely
vilted) is Lo transform analog samples
into multidigitized codes. in our model,
a sampling rare of 10000 per second is
nsed ta convert each audio sample to a
F-pulse code, Modulating {requencies as
high as 5 kHz can be encoded. Nommally
this wouid mean we could genetate up
to 27 = 128 different levels at the
sncoder and eventually recover them
agaln at the decoder. However, synchro-
nizing information Is needed to inform
the decirder when the first 7 hits from
an unalog sample conversion have
ended, and the next group begins. This
requires at least one more equivalent
bit. S0, % equivaleni pulses are trans-
mitted in the time normally allowed for
7, and thus a practical maximum of 122
levels can be encoded in this particular
CAse.

The heart of the circuit is a eount-
ing-fype enceder. An unalog signal is
sampled, and simuoltaneously, & ramp
generator and a counter clacked by a
1.:8-MHz  oscillator {128 times the
sampling rate} begins. The sampled volt-
age and ramp generator's output are
compared. When the ramp voltage just
exceeds the sampled voltage, the
counter is stopped. The output of this
binary counter, expressed as 7 parallel
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Fig. 1 — Wiring diagram of the PCM portion of a microwave transmitter,

bits, is the number assigned to the
analog sample. Conversion from 7 paral-
lel bits to 7 serial bits (sent out one by
ome) follows. This is accomplished by
transferring the parallet data to a shift
register before the next sample is taken.
As the next sample is being coded, the
first coded sample is clocked out bit by
bit at an 80-kHz rate (8 times the
sampling rate), Seven bits, eithera “1”
or <0, are seat out with bit 8 not sent
{thus identifying it as the synchronizing
hit). The following explains precisely

Transmitter timing diagram. Traces, from the
top down, are the 10-kHz sampling spike; the
80-kHz clock; the output of the LM1458
compatator; the ramp generator, where a
simall de voltage is being encoded, with the
vamp set to —% volts by the comparator; and
a serial word at the collector of Q2, which
represents a count of 59, .

the circuits used to accomplish this,
Audio signals are brought to Pin 1 of
the Ul transmission gate. When a
10-kHz sampling spike (which is derived
from a U0 frequency divider and U11
one-shot) arrives at Pin 13, the voltage
at Pin | appears at Pin 2. The 470pF

capacitor charges up to this voltage and.

retaing the charge until the next sample.
This voltage is compared to an essential-
ly linear ramp function which started at
-8 volts at the sampling instant. When
the ramp voliage just exceeds the sam-

Receiver timing diagram, Traces are, top to
bottom, the 10-kHz sampling spike; an in-
coming data train of arbitrary value; the ramp
gengrator, continuously running free, not re-
set by the comparator; and the parallel com-
parator output, Note effect on the ramp
generator,

pled voltage, comparator U2. triggess,
thus setting flip-flop U3, and resets the
ramp generator to —3 volts, At the same
time, the U9 hinary counter is stopped
by the reset flip-flop U15A. This count-
er had started at the sampling instant
and-had been counting at a 1.28-MHz
rate through the gated US. Now, the
binary equivalent of the sample appears
at Pins 3, 4, 5,6, 9, 11 and 12 of U9,
with Pin 3 the 2° = 64 count and Pin 12
the 2° = | count, The bits in this form
are of fittle use to us if we should desire

Output of the sync detector. Top trace —
output of the X-0OR 4030 gate. Smaller
pulses are transition spikes during data bit
inputs, Large pulse is the sync, Center —
sampling pulse, count 5 of the 4017, Bottom
— output of the transmission gate. This
puise occurs once per 8 counts,
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Fig, 2 -- Wiring diagram of the PCM portion of a microwave receiver.

to transmit them by radio. We must
convert them into serial form which can
he sent one at a time. The parallel bits
are transterred to the UR shift register
on the 124 count of the 1.28-MHz
clock, after the sampling instant. Re-
member a maximum of only 123 counis
is available for coding analog samples.
On count 128 (the beginning of the
next sampling instant) the U9 binary
counter is reset to zero, and is available
for processing the next analog sample.

An &0-kHz clock (derived from U10,
Ul and U13) now shifts each stored
bit cut one by one to Pin 3 of U8, Note
that a 17 equals 5 volts; "0 equals —5
volts, These bits are brought to the
pulse formatter which separates the Is
from the Us. This is analogous to fre-
quency-shift” keying in RTTY, the
method which will be used ultimately in
this system. (In the lab, these two
points brought to the decoder directly
simulate the transmission media.) The
pulse-formatter ocutput pulses are il
posirive-going. Whether they are 1s or (s

depends on where they come from (Q2
or Q3),

The 124 count is derived from
selected outputs of U13. Unfortunately,
this cannot be done with the 4020
used in the circuit because not all
counter stages are available for use.
The transmitter schematic is shown in
Fig. 1. A timing diagram is shown
photographically. The transmitter uses
15 DIP ICs and 3 transistors. Current
drawn is about &) mA.

The Decoder

The receiver's job is to convert
seven-bit input streams into an analog
waveform which approximates the sig-
nal sent, This involves a process largely
inverse to the one at the fransmitter,

The input data consist of seven 1s or
Os plus a blank, which is the sync
information. The input circuit regener-
ates seven serial 1s which clock in the 1s
or 05 into. a shift register. At the same
time a phase-locked toop (PLL) running
at about 1.28 MHz attempts to lock

onto the input signal. When it does. the
frequency at which the countingtype
encoder steps at the transmitter will
equal the frequency of the stepping
decoder circuit. In addition, cvircuitry is
incinded to detect the sync information.
sa that the decoder knows when one
“word” ends and the next begins. Thus
it the number 50 (hinary 0110010) is
sent, then 30 is received and stored with
no difficulty. The word is changed from
a serial word to a parallel word in the
shift register. 1t is transterred to anather
register hefore the next sample is pro-
cessed. As the next sumple is processed,
the furmer word is cowpared to the
outpui of a binary counter which start-
ed up during the start of bit 1 (of 7
read-in. Comparison of two parallel 7-
bit words is made. When the output of
the register cquals the output of the
binary counter, the parallel-word com-
parator signals a fransmission gate. A
ramp generator whose characteristics
rnatch those of the vamp in the encoder
has staried at the beginning of the cycle.
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When the gate is puised, the value of the
ramp at that instant is transmitted
through the gate. The value of the
original analog sample is recovered af
the receiver, plus or minus a dc offset
which is unimportant for analog signals.

So much for generalities. As seen in
Fig. 2, the Is are sent through switching
transistor, Q4, to the data input of the
1372 shift register. The dual 4-stage chip
has beent wired as a single 8-stage device,
Meanwhile, the s and Os are combined
through the U17 NOR gate function.
However, these signals are not used for
clocking in the 1s or Os directly. Gen-
¢rally, incoming data may be somewhat
distorted by noise, path losses and so
on, and we must take this into account.
The type of distortion we are speaking
of relates to “frayed and withered,”
rising and falling edges of pulses. Thus,
incoming pulses are clocked in at their
midpoints as shown in the photographs.
This increases the probability that the
pulses which were sent will be received
and stored correctly. Moreover, this is

necessary because the 4015° data input
must precede the clock by about 100 ns
to be stored correctly.

The manter in which this is done is
explained presently. Recall that the
counting-type encoder clock runs at 128
times the sampling rate and, therefore,
at 16 times the transmission rate (80
kHz). So there are 16 pulses of the
1.28-MHz clock per one period of the
80-kHz signal (or 8 pulses per half cycle
of this signal). The 1.28-MHz clock
drives the 1J22 decade counter, and it
counts each time the rising e‘dge of the
80-kHz signal emanates from the 126
binary counter. The 5 count pulses the
Ul8 transmission gate thus passing a 1
to the clock input of the U32 (assuming
it is a data bit and not syne). The center
part of each 80-kHz pulse is thus used
for sampling.

Now, what about the sync¢ informa-
tion? How does the circuit detect and
differentiate the svne from the data
bits? The S-count output of 22 also
pulses another transmission gate (U18)

which passes the “contents” ofa U20
exclusive-GR gate. Pin 11 output is high
when a 1 appears at either (but not
both) input. With all data bits, nothing
appears at Pin 11 of the 4030. Only
when Pin 12 stays low and Pin 13 goes
high, is there an output. This happens
after bit 7 of the data stream when
nothing is-sent. The U21 is set, enabling
the U30 to count o 3. Again, the
clocking signal is the 1.28-MHz oscil-
lator. At this time, a total of 8 has been
counted by both 4017s. The U30 now
fires the U31 one-shot, which will ocour
at the start of bit 1 of the next 7-bit
word. This is how word sync is accom-
plished.

Frequency sync is accomplished by
comparing the frequency and phase of
the incoming 80-kHz stream to an in-
ternally generated 80-kHz signal. When
both are equal, a 1.28-MHz signal avail-
able for use in the receiver’s counting
decoder is established. This is done by
using a phase-locked loop. We have a
problem here, because the incoming



data consist of 7 ¢veles of an 80-kHz
waveform, when the internal clock con-
sists of 8 cycles for every sampling
period. We must fool the loop into
comparing two “B-cycle counts.” Fun-
damentally, the period of each bit of
the 7 bits is equal to that of each of the
8hit internal ¢lock. There is but one
less count in the former case, which will
cause pulling of the local oscillator if
not corrected. So the 7 count is brought
to an OR gate, as is the count of the
internal 80-kHz signal. The output of
the OR serves as one signal input to the
PLL. At the other comparison input,
the internal %0-kHz clock is brought
directly.

As the loop output attempts o
reach a frequency which allows no
frequency or phase difference at the
input, 4 condition will he reached
whereby the 7 count will be followed in
step by the internal 8 count at the
output of the OR gate, Thus we are able
to achieve. hoth sync and frequency
locking in a somewhat unorthodox man-
ner. The PLL used is the Exar XR-215,

Recali that the 7-bit parallel word
has been stored in U32. It s now
transferred_ fo the 133 parallel bus
register on.count 124 after the initial
sampling instant. At the next sampling
time, a 4024 binary counter starts, as
does a camp generator. When U34
reaches a state whereby its paralle
output equals that of U33, a puise is
delivered to the UI8A transmission
gate, Pin 12, The parallel comparators
are the gates of the U19 and U20
exclusive-OR arrays.

The value of the ramp is passed to
the output of the 4016 at this time. The
value is stored on a capacitor, which
partially filters it, and serves as the
input fo 4 second transmission gate of
the 4016, U18B. Then this value is
outputted upon the arrival of uniform
sampling 10-kHz spikes. Again it is
filtered and (for now) brought o a
lab-type active filter with a cutoff of 3
to 4 kHz. The value of the sampie sent
s now recovered, minus a de offset,
Note that the original voitage value of
each sample is not likely to he re-
covered, for many reasons, but it is not
important to do so. Since analog signals
are processed, it is important that the
relative values of the samples are pre-
served from the encoder through the
decoder. The receiver uses 21 DIP ICs
and 3 transistors, Current drain of the
receiver is about 70 mA.,

Circuit Notes

A point emphasized initially was
that the lab.model was not the last word
in designing a PCM system. Tt is anly
way of evolving a miore successful
model. Some comments are in order,

hased upon what the author considers
to he circuit weaknesses. Prospective

[+ IR o 1 oum 0

Midtpoint sampling of data. Top ~ combined
{ and 0 bits, from Pin 4 of U16. Center —
sumpling pulse, count & of the 4017, Bottom
— output of the transmission gate. This clocks
in the raceived data to the 4015, and oceurs
7 out of B times per sampting cycle. Note:

it is equally valid to bring the input of the
transmission gate high (plus 5 vaits) instead
of from Pm 4 of L1186, However Pin 4 must
go to all other inputs shown in the circuit
diagram.

designers who wish to use a skeleton of
the model just described might consider
these notes when building a superior
system.

Encoder Improvements

One area in need of help concerns
the sampling gate and associated circuit-
tv. s output is frequency sensitive. As
the pate i turned on by the 1-us
sampling pulse, the input can change in
value more tor the higher frequencies
than for the lower ones, This is because
the 1-us time represenis a larger part of
a ¢ycle in the former case. In addition,
the charging time of the capacitor at the
output varies with input ampiitude, This
is because the capacitor charges through
the on-resistance of the gate, which
increases for small signals. Overall, its
performance is good, judged by listening
tests, but it could be hetter, Every little
bit helps (no pun intended!}.

The most important ares in the
coder concerns what has not heen done,
however, The ramp generator is os-
sentially linear. This mean$ that if a
voltage which is twice the walue of a
previous sample is coded, its output
binary number is twice the value of the
previous binary number. In other words,
this is linear guantizadion. This is all
tight, but unfortunately the signal-to-
noise ratio in such a system is highly
dependent on input amplitude.

Many studies have confirmed that
for numerous communication svstems,
speech amplitudes have a higher proba-
bility for centering around low values
than higher ones. It would, thetefore,
make sense to gear the system for
processing the high-incidence {low-
value) amplitudes with greater accuracy.
it is suggested that given the same
number of quantizing states, the lower
states be moved closer together. With
the higher ones left, move them further

apart. The effect is to reduce quantizing
noise  between low-amplitude highly
probable states, cven though it might
increase for high-amplitude highly un-
likely states. The signal-to-noise ratio
approaches a steady value over a large
variation in signal wmplitude. The shape
of the guantizing waveform should he
nearly logarithmic for this to occur,

Thers are two ways fo implement
this nonuniform quantizing method
known as companding. One is to have a
logarithmic-type ramp ai buth the trans-
mitter and receiver. Note carefully the
ramp needs to be logarithmic from 0 to
5 volts, and separately irom 0 to —3
volts, not a log curve starting at —3 and
entding at +3 volts. The second way to
compand is to have a logtype audio
stage {compression) and uniformly en-
code at the transmitter and then uni-
formly decode and decompress (expan-
sion) at the receiver, The methods used
in deriving and building circuiis for
these curves are subjects unto them-
sefves, so are left to the amatewr to
explore them.

If one decides to have linear quan-
tizing, the lab model could use a better
ramp generator. [deafly, it should swing
from the minus supply voltage to the
plus supply voltage in .| millisecond for
a full-load (maximum level) sine wave.
in practice, the one in the model swings
from -5 to 3.5 volts approximately,
and it is nearly linear. This is the best
one can do for a simple capacitively
loaded transistor switch. The effect of
this is to reduce the dvnamic range of
the input to 3.3-volts peak if the wave is
symmetrical and to aflect the ultimate
signul-to-noise ratio somewhat.

BDecoder Improvements

The receiver can be improved in
several areas. Most of the areas have
already been mentioned, since portions
of the decoder and encoder share cir-
cuitry. Unfortunately, the major shori-
coming involves the most important
part of the decoder, the phasedocked
loop. The PLL i3 necessary to account
for variations in master-clock frequency
(1.28 MHz) at the encoder. We must
keep in mind that it compares two
B0-kHz signals in the decoder, to appre-
clate the problems which should be
attacked.

Let it be stated that in the author’s
opinion, RCA’s 4046 PLIL would have
been the perfect choice if it worked at
1.28 MHz. Despite the ciaims of RCA
that it will work at 1.2-1.5 MHz at the
highet supply voltages, no device cver
was measured fo work reliably above
600-700 kHz. (The author has a circuit
for 4 4046 which will work at freguen-
vies 1o 1.7 MHz, hul it requires too
much additional circuitry.)

The XR-215 will lock for master-
clock frequencies from about 1.15 fo



1.3 MHz in the lab model and can work
up to 25 MHz. Ut does this at the cost of
restricted voltage values for the plus
voltage supply, Normally, a loop track-
ing. for 150 kHz is good. After all,
crystal oscillators can be made to a
specified frequency with a much greaier
iolerance. Consider, however, that the
circuit cowld conceivably track over a
750-kHz range with no supply
restriction, and vou have an idea of how
good the circuit could be!

Part of the problem concerns the
input circuit of the receiver, If the input
data’s duty cycle has been excessively
disturbed by path losses, it could cause
a problem when comparing two 80-kHz
signais of different duty cycles. Thus, a
PLL which has an- edge detector is
preferable to one comparing every in-*
stant of the puises. The 4046 has this
feature, but extra circuits would have to
he added to the XR-215. This could be
done but if one is reluctant to do that,
the only alternative is to look for
another PLL. Presently, this is being
done,

Again, it is advised that a beiter
sampling circuit be found, Output load-
ing affects the ramp generator waveform
at the 4016, further evidence that it is
satisfactory bui could be better. The
ramp itself could also be improved, as
previously mentioned.

Inevitably, the encoder and decoder
will be in self-contained units. This
necessitates the use of an oscillator
{preferably crystal) in the encoder. Also
desivable are voltage regulators in both
units. The suggested filter response at
the decoder cutput would be a band-
pass characteristic from 300-3000 Hg,
with the best skirt selectivity at the high

Strays

I would like fo get in touch with . . .

i Chess plavers on 2-meter fm and
40-meter ssh. Stan Obritski, WB2TTY,
75 Augusta St., lrvington, NTQ7111.

0 Anyvone having a pre-1960 QSL from
9XL. WOYC, or WOYC (University of
Minnesota). Pan FEgpers, WATHSI,
10555 Centennial Hall, Univ. of Min-
nexnta, Minneapolis, MN 53455,

0 Anv hams who are electron micro-
scopists. Karl G, Lickfeld, DL3FMA, 55
Hufelanderstr., D4300 Essen i, Ger-
many.

2 Others who have built the *Com-
munications Receiver with [digita] Read-
ont” as described in the 1976 Hand-
book, to exchange modifications and
discuss design of a compatible ssh/cw

end that one can obtain. Admittedty the
cost of adding some of these items
could be prohibitive, but lately, ad-
vances in 1C technology have offset the
expenses. A crystal oscillator can be
built for less than ten dollars. Voltage-
regulator devices at two dollars each can
deliver 5 volts at 1 amp, and no doubt
cormmunications-iype audio amplifier
circuits can be built around commercial
devices, if they don’t already exist.
CMOS device cost is starting to drop,
although phaselocked loops will be
expensive for awhile, as an incentive to
find another way to synchronize. Total
cost for both self-contained units is
conservatively estimated at 120 dollars,
based on latest available information.

System Performance

The beauty of PCM lies in the fact
that as channel noise increases; speech
quality at the decoder remains constant,
as long as the signal-power to quan-
tizing noise-power ratio is at least 15 to
20 dB. This is accomplished atr the
expense of bandwidth, which is ar least
n times the modulating frequency,
where # is the number of pulses used for
coding a sample

The signal-to-noise ratio theoretical-
fy obtainable is approximately {(6n + 2)
dB for a full-load sine wave, and (61 —
9) dB for speech, using uniform gquan-
tizing. One would, therefore, expect a
signal-to-noise ratio of 44 4B for sinu-
soidal input in the lab model. Crude
measurements of SNR  have yielded
stightty more than 40 dB for a full sine
wave. The inissing 4 dB (4440) is
probably a result of the foliowing: 123
of the 128 levels are used to code, the
ramp is not perfectly linear, and the

transmitter, William J. Howard, K1LNJ,
74 Golden Shower, NCS, FPO San
Francisco, CA 96630. i

0 Hams who are practicing optometrists
or medium-wave [MXezs. Dr. §. H. Ross,
WB2HVA, 37 Sharon Rd., Waterbury,
CT 06705,

0 Someone who has built or has plans
for a high-power, tube-type Tesla coil,
Tamara Sesson, 201 E. Tyler, Litchfield,
IL 62056,

7 Boy Scouts to form a Scout slow net
on  Novice bands. Paul Schmidt,
WB3DHA, 5010 Elsmere Pl., Bethesda,
MD 20014,

B Members of university amateur radio
clubs to compare notes on squipment
and organization. James B. Brady,
WBOLKW, Univ. of lows ARC, 447 N,
Riverside, Apt. 5103, lowa Citv, 1A
52240,

0 QSL managers ftor: N2ITU, N8MI,
WV4ITU, NK8ITU, NESITU, NAGITU

sampling circuit is not ideal. This applies
to both coder and decoder. Component
layout is important even at frequencies
aronnd 1 MHz, and excessive lead
lengths can cause degradation. The lab
model still sounds good and this brings
us io an interesiing point. Subjective
listening tests and SNR are correlated,
but not to the exact degree vne would
axpect, It is possible for reconstructed
speech to sound better than the source
input! Subjective tests are as valuable as
electrical measurements and serve not
only as confirmation of a system’s
performance, but as additional data,

Practical Use of Model

There are a few forms of pulse-code
modulation, each having its own ad-
vantages and shortcomings. The system
described here is a standard-type PCM
processor, probably not much different
from the first model conceived almost
40 years ago. Even so, a wealth of
information can be obtained irom it.
This is ane of the few times amateurs
can jump on the technological band-
wagon almost as quickly as industry has.
There is really nothing difficult about
digital modulation. All that is needed is
a little motivation for expanding our
knowledge und there is plenty of that
cormmodity in our ranks,

Amateurs have long been noted for
taking a concept and converting it to
practicality, and hopefully this project
is no exception. While these circuits
could be built and used for the home
intercom, it is not advised because it is
very costly! Advantages could be ex-
pected if the system could be put on an
f carrier, however. A next logical step
would try to do this. AFET)

and NB6AFC. Phil Smith, WBOPTX,
N86 W17303 Hillerest Dr., Menomonee
Falls, WI 53051,

0 Amatews who have had experience
installing and maintaining a low-power
TV translator system. Ed Hohertz,
VE7DKP, Box 171, Hudson Hope, BC
VOC 1VQ, Canada.

4 Other amateurs interested in shooting
muzzle-doading firearms. Tke Kerschner,
W3AZR, RD 1 Box 1814, Kunkletown,
PA 18058,

= Hams to form a Novice and Beginner
net for code practice, WAS, General
info, and so on. Bob Hajdak, WDEBRF,
1834 Paisley St., Apt, 12, Youngstown,
OH 44511.

1 Hams who are In broadcasting to start
a net. Steven Sellers, WA3ZXK, 115
Pennwood Ave., Pittsburgh, PA 15218,
ar Rich Ulrich, K2K00Q, WABC, 1330
Ave, of the Americas, New York, NY
10019,



changing needs of its users?

Do you want a repeater that can more effectively meet the
When vour needs change, don't

rewire the control system; just reprogram the microcomputer,

By Cart M, Robbins,* W8JDH

As the interest in microcomputers is
growing, several microprocessor-con-
trolled repeaters are appearing across
the country. With the microprocessor in
control, many ochanging needs and
operating philosophies can be accom-
plished simply by rewriting the program
and entering it into the microprocessor
memory. This article describes a simple
control-sysiem application for a re-
peater and provides sample program
information that should help you go in
this direction when you make the
change.

What are some of the features of this

*263 Glenwood Rd., Wheeling, WV 26003

control system? First of all the micro-
processor, under program control,
causes the transmitter of the repeater to
come on when a signal is received by the
repeater receiver. Not ruch ditferent
from any repeater. However, it also
provides the three-minute timer, the cw
i«d timer, the tail or delay at the end of
a transmission, and generates the Morse
code ¢w i-d. So there is no need for a
separate cw identifier. Of course, the
real value of microprocessor control
becomes ore evident as the complexi-
ty of your repeater requirements in-
creases. Some of the other features in
this example are 2 complete autopatch
control routine, a ramote shutdown, the

ability to generate and send any Morss
letter, series of letters or words, :
10-minute i-d reminder signal, and ar
ac-failure routine. Your particuiar need
and the manner in which you wan
them accomplished might vary from thi:
example, and that’s the big advantage ol
this type of control . ¥ou car
change the program.

The KIM-1 microcomputer systen
made by MOS Technology, Inc.,, wa
selected for this purpose because of it
ideal characteristics for control applica
tions and its modest cost. However, th
principles presented here can be adaptec
to any of the popular microprocessor:
available. In any case you will first nees
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Fig. 1 — Transmitter-control-routine tlow chart.
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Fig. 2 — Interface circuit for KiM-1 microprocessor and repeatet.

CR1, CR2 - Smali-signal silicon diode such
as TN914,
K1 — Cilare PRB2510 or equiv.

to become familiar with the instruction
set, which is a list of commands that
cause the computer to perform various
operations. A logical sequence of these
commands to perform a certain task
constifutes a4 program, Next you will
need to practice writing short, simple
programs. The KIM-1 muanual begins
with a short program which adds two
numbers and proceeds to one which
produces musicai notes sounding like a
weird elecironic organ. After you be-
come familiar with the operation of
YOUr compuier, you can proceed to
flow charting. Fig. 1 fllustrates a typical
flow chart which outlines the way in

'Thomat and Belter, “Meset the Micro-
processor,” in three parts, OST for Au-
gust, September and Ocfober, 1976,

k2 - Clare PRB2513 or equiv.
U1, U2 - TTL hex inverter IC, type 7404.

which you think vour repeater should
perform. Flow charting was described in
preceding issues.' The mext step in
developing your program would be to
define the I/O ports. It is necessary to
assign certain functions to certain out-
put poris or pins. This is shown in Fig.
2, where the output ports for the KIM-1
are PAQ through PB7. Fig, 2 is the
hardware interface circuit and contains
all the control circuitry required except
for audic mixing and Touch-Tone de-
coders. Note that the conventional COR
is replaced by a simple solid-state
switching circwit as well as the trans-
mitter keying circuit. To conserve pro-
gram space the three-minute and i-d
timing is done with 555 ICs under
program confrol, but the timing fune-

.tions can be obtained purely by pro-

gramming, if desired.

To. get a basic idea of how the
repeater is to operate, abserve the flow
charts. Fig. 3 is the executive-program
chart. When the repeater is idle, the
computer will be running continuously
in a loop in the executive program. If
the repeater receiver is activated by a
signal, the instruction GO TX ROU-
TINE is executed. The transmitter rou-
tine is shown in Fig. 1; there you can
see that the transmitter is keyed on and
the timer started. 1f the three-minute
time is not exceeded or the i time is
not up and the amateur operator re-
leases his mic button, the program will
{after making an ac power-failure check)
turn off the transmitter (Fig. 4) and
return to the executive program to
await another input signal. Thus action
was initiated by the repeater receiver
being activated.

Another way to cause a change in
the program sequence is by what is
called an interrup:. Most microproces-
sors have an input pin (IRQ) which,
when grounded, causes the running pro-
gram to halt, certain data to be stored,
and the processor to begin a program
sequence at a new location usually
specified by the user. Fig. 5 shows how
this is used for remote shutdown (or
disable) and the autopatch. When an
interrupt is received from, let’s say, a
Tauch-Tone decoder via CR1 or CR2
(Fig. 2), the processor enters a polling
chain to identify the cause for the
interrupt. Sometimes this is referred to

LoAD
ST
VECTOR

LOAD
INTERRUPT
VECTOR

o

3
INITIALIZE
140

PORTS

GO TX
ROUTINE

TURN ON
INTERRUPT
Ll

Fig. 3 — Flow diagram for executive routine.
When the repeater is idle, the computer will
be running continuousty in the loop indicated
here.




CODE ROUTINE, 3200-724A

Table 1
MACHINE MIVE- U200 AB AA DASH LDY Sgt LI:?Ispeed
LOC. CODE LABELS M COMMEN {dash} length
1 _ ONICS  COMMENTS 9202 EE 00 17 TURNON  INC Furn tone on
EXECUTIVE (Fig. 3); G390-0030 205 ES START INX Begin detay
0600 AD 0P STRT LDA Load ST vector Fo 03 BEQ Finishad? “es,
BD FA 17 STA Store at 17FA brangh +3
AD1C L.DvA l.oad ST vestor 4C @5 o2 JMP No, JMP START
3D FR 17 STA Store at 1768 cs INY Begin anather
AD &0 LDA Load ingerrupt delay
a0 FE 17 vectors F@ 83 BEQ Finished? Yes,
STA branch +3
AO 00 LDA 4C 85 92 JMP No, JMP START
ap FF 17 STA CE @@ 17 DEC Turn off tane
o014 Qg 5};;7 GO ;DA Initialize 1/0 ports Al EC LDY Sat up speed dot
TA _ spacing}
;8\8 gg '7 LDA @216 :f:g 03 DDSPCE INX Begin gela\/
] ST A : BEQ Finished? ‘es,
AQ 00 LDA branch +3
8D #3 17 STA 4c 16 02 JMP No., SMP DDSPCE
0023 ?902%2 17 RXON LDA Look at rx input c8 INY Begin another
7 AND Mask delay
Fg 33 BEQ {s rx off? Yes, JMP GO Fo @3 ‘BEC Finished? Yes,
gg CC o2 JMPe No, JMP XMTR 4C 16 02 Y branch +3
CLI Turn on interrupt P No, JMP DDSPCE
036 4C 14 00 JMP JMP GO P 0222 60 RTS Return from sub-
. routine
INTERRUPT [Flg. 5); 0060-0074; Vectors 17FE 68-17FF G G226 a0 AA Dl LDY  Setupdelay
9060 AD @217 INTSVC  LDA  Look for disable 28 o PAUSE  INX  Begin delay
o o F@ 03 BEQ Finished? “es,
28 93 AND Mask branch +3
FO @3 BEQ A disable? No, chk ?:2 28 &2 f&"f? gg'aﬂ\g;\:fye?:v
next ) ")
ac A 00 IMP Vs, MP SUTDWN Fo 03 BEQ e,
{shutd ang
M6A AD 0217 DA fshut f?;:";ito- 4c 28 02 Jmp No, JMP PAUSE
patch command EE 2D g2 INC Ingrement loap
2919 AND Mask . Caunt A
Fogs BEQ st AP? No Fo &3 BEQ  Finished? es.
C D6 JMP Yas, JMP ran K
, IMP 4C 28 02 Jmp No, JMP PAUSE
APCHECK :
0p74 49 AT Re:u';‘n ]S;om 6 RTS Return from sub-
interrupt 23D g;g:;'; {Count A
SHUTDOWN (Fig. 4): GFAG-09D5 §23E AD EC DoT LDY St up speed (dot
pRAD AS do SUTDWN  LDA Turn ix oft 4c length)
8D @6 17 STA Store at 1700 02 92 P TN e
AQ F8 LDA ge;t up 3-econd 0246 AG AA SPACE LOY  Setup speed (let-
_ elay ter spacing)
gg gg@gz gﬁa\ gt;';eda:] gfount A @248 4C 16 02 JMp JMP DDSPCE {do
BBAD AD @2 17 LDA Look at shut-down a spacel
comand CODE TABLE: 02500284
20 @8 AND Mask : oy
Fo1C BEG s command stil U250 20 9 42 CODE SR P
there? No ot
2¢ 26 @2 JSR *es, do & delay 20 3€ 62 43R Dot (D completed)
2W2wWP2 JER And another gg gg gz JER Bpace
WBA AD @217 SEE LDA Loak for a tum-on 50 16 2 ISR Dot (E completed)
command :.?fD 46 02 JER Space
29 68" AND Mask 23 35 gg s Dot
FO 12 BEQ  Atumn-on?No, JMPSEE 5 6d @ ISR Dash
A9 F8 LDA  Yes setup3- A dSR Dash (W completed)
second delay agh - pace
D 3D @2 STA Store at Geunt A 20 o 92 1SR Dot
20 26.02 J5R Do a delay 20 90 92 ISR Dash
gacy AD 6217 LDA Look agn at turn-on 58 46 SR Dot {R completed)
29 @8 AND Mask & 02 ISR Space
B0 o3 v } 20 00 02 JsR Dash
903 BEQ  Command stil 26 g0 02 SR Dash
there? No, JMP o6 ¢F 02 ISR N ‘I‘
SEE d GE 02 5 ot
4C 14 00 JMP ¥ a9 ISR Dat
003 4C BA 00 IMP W SEe o 20w SR Dot (8 completed)
APCHK ROUTINE; U¢DE-00EA 20 3E 62 KR dor
BODE AQ FB APCHK  LDA et up gsvvond 20 00 42 ISR Dash {A completed
alay 20 48 02 JSR Space
8D 3D 02 STA 20 3E (2 JSR Dot (£
, £ 3 letad
20 26 92 JSR Do a delay 20 46 42 R Sor ik complewd]
AD 02 17 LDA Look at AP com- 20 3E gz ISR Dot
mand 20 @9 @2 JSR Dash
E:% :Bg AE.Ig Maslk _ 20 00 ¢2 JSR Dash (W completed}
B AP command? A9 06 LDA Reset i< timer
ac 45 03 MP ‘Nfo' VP APRT ?\3 gg "7 oA
ey,
POES 4C 0 00 P JMPSTRT 8D 00 17 STa e




D324

EE B4 92

B2B1 4C F2 @2
02B4

INC
JMP

Increment Count
B counter

JMP FINISHED
Storage (Count B)

TRANSMITTER CONTROL (Fig. 1); G2CC-0339

B2CC A9 (4
80 0@ 17
A @C

8D g0 17

AD 04

8D 9o 17
@208 AD 042 17

29 2%

¥l 55

@20

4C 8¢ 63
AD @2 17
29 92
FO &3

4C F2 02
4C 5@ @2
A% FD

abD 3D a2

@2E5

@2F2

20 26 62
92FA AD @82 17

29 ¢4

Fo @3

20 99 o2

AY ¢

i 8D g0 17
| 4C 14 60
s AD @2 17

| 29 ¢
F 03

| 4c D8 @2
20 06 02

20 46 02
20 03 92
: 20 ¢0 02
‘ 2000 62

29 @0
a0 68 17
AD 92 17

29 20
‘ Fo 03

: 4C 28 63
4C 14 ¢a
@137 4C C@ 17

AMTR
3MT

RX

D TIMER

FINISHED

TXOFF

TIMER CK

TO

LKAGN

LDA
STA
LDA

STA
LDA
8TA
LDA
AND
BEQ

JMP
1LDA
AND
BEQ

JMP
Jmp
LDA
STA

JSR

LDA
AND
BEQ

JSR

LDA
STA
JMP
LDA

AND
BEQ

Jmp
JSR

JSR
SR
JSR
JSR

LDA
5TA
LDA
AND
BEQ

JMP
Jme
JMP

Turn tx on

Start 3-nilnute
timer

Look at rx input

Isrx off? Yes,
branch +85%

Na, JMP TIMER CK
Look at i-d timer

Time up? Yes, GO
1D sug

No, JMP FINISHED
JMP CODE

Set up delay time
Store at Count A
(@23D)

Da tx-an delay
Check for ac failure

Ac failure? No,
continue

Yes, do a dash
(benp)

Turn tx off

JMP GO (executive)
Look at 3-minute
timer

Time up? Yeus,
send warning

Ne, JMP RX

Do a dash (T com-
plated])

Do a space

Do a dash

Do a dash

Do a dash {0 com-
pleted)

Turn tx off

Look at rx input

Rx off? Yes, GO
EXECUTIVE
Ne, JMP LKAGN
JMP GO

JMP IDRMDER

AUTO PATCH ROUTINE [Fig. 8l #345-§3F7

6345 A9 £8

8D 3D @2
AD @2 17
29 8¢
| Fo 30

d34aa

AD 02 17

29 7

I FQ a3

|  acsia3

A9 B4

| 8D o¢ 17

L 20 26 02
20 d6 02

‘ 20 3E @2

20 2E ¢2

20 3E @2

|

\ 20 46 92
20 66 ¢2

| og g0 62
20 3E §2

20 3E 02

037E 4AC 04 ¢3

APRT

WAIT

LDA

STA

LDA
AND
BEQ

LDA
AND
BEQ
JMp
LDA
STA
JBR
JSR
JSR
J5R
ISR

J5R
JSR
JSR
JSR
JSR

JMP

Set up 3seecond
delay

Look at buzy signat

Line buzy? No,
branch OK
Yes, look at rx input

Rx en? No, branch +3
Yes, JMP WAIT
Turn tx on

Do a delay

Send a dash

Send a dot

Send a dot

Bend adot B com-
pleted)

Do a space

Zend a dash

Send a dash

Send a dot

Send adot {Z com-
pleted}

JMP TXOFF

@381 aD 92 17
29 2¢
Fé 83
4C 81 03
A9 1C

8D 0@ 17
AZ 14 -

BD ¢@ 17
AD 92 17

29 @1
F@ 33

7395

B39C AD @2 17
29720

Fo 24

A 14
8D ep17
AD 0B 17

29 80
F9 30

A9 04
8D ¢ 17
AD @2 17
29 20
Fo 03

4C B4 @3
20 00 92
20 3E 92

4C $4 63

Q3AF
9384

B3BE

B3C7 A9 34
80 ap 17
4C 95 @3
Al @2 17
29 20
F¢ B3

4C CF @3
20 26 @2
4c i @3
B30DF AD ©2 17

B3CF

29 19
F@ AF

2¢ 26 B2
AD 02 17

29 19
F¢ A5

A9 @4
80 Ue 17
G3F5 4C 50 @2

OK

T™ME

RXOFF

CEE

TXN

LINAMP

WARNING

TRNOFF

10-MINUTE -0 REMINDER;

17Cp AD B4 g2
FO 63

4C ES @2
A9 FE
8D B4 62
A9 ED

8D 3D @2
20 26 02
20 3E @2
20 3t @2

20 46 2
28 90 @2
200 3E @2
20 3E @2

F2 @2

IDRMDR

LDA
AND
BEQ

Jvp
LDA

STA
LDA

STA
LDA

AND
BEQ

LDA
AND
BEQ

LDA
STA
LDA

AND
BEQ

LDA
STA

L.DA
AND
BEQ

JMP
JSR
3R

JMP

L.DA
STA
JMP
LDA
AND
BEQ

HMP
JBR
Jwvp
LDA

AND
BEQ

JSR
LDA

AND
BEQ

LDA
STA
JMP

17C0-1768

LDA
BEQ

JMP

LDA
STA
LBA

STA
ISR
JSR
JSR

JSR -
JSR
JSR
JSR

JMP

Laok at rx input

Rx on? No, branch +3

Yes, JMP OK
Turn on tx, AP,
start timer

Reset 3-minute
timer cont'd,

Look at 3-minute
timer

Tirme up? Yes,
branch WARNING
No, logk at rx input

Rx off? Yes,
branch LINAMP
No, turn fine amp, off

Look for leng-dis-
tance call

Long distance? No,
branch TRNQFF
Yes, disconnect AP

Look at rx input

Rx on? No,
branch TXN

Yes, JMP CEE
Send a dash

Send a dot {N com-
pleted)

JMP TXOFF
{abart AP)

‘Turn line amp. on

JMP TYME
Laok at rx input

Rx off? Yes,
branch +3

No, JMP WARNING
Do adelav

JMPT-O

Look for a turn-ofé
command

Turn off? No, (GO
TYME (-81 0)
Yeas, do S-second
delav

Look agn at com-
ynand

3till there? No,
GO TYME
Yes, turn AP off

JMP CODE laend
ow i-d)

Look at Count B

Is count @ (10 min-
ute upl? Yes, +3
Na, JMP ID TIMER
Reset Count B
Store count

Set up delay {1
second)

Store at Count A
Do 1-second delay
Send a dot

Send a dat (| com:
pletad)

Do a space

Send a dash

Send a dot

Sead a dot (D com-
pleted)

(GO FINISHED




ERTER e TURN T2 DELAY 3 o DELAY 4 | warr For
{ ENTER - F
e OFF SECONDS MINUTES TURN=-ON

-~
AT YE3
a

I

EXECUTIVE

B0

EXECUTIVE

Fig. 4 — Flow chart for shutdown of the transmitter.

DISAHLE
CGMI\!!}AND

<

50
SHUT—DOWN
BQUTINE

YES

GO AP
CHECK
ROUTINE

RETLURN
FROM
INTERRUPT

as, "Who done it?” If the interrupt was
caused by a shutdown command, the
program proceeds to Fig. 4, in which
case the repeaier is turned off and waits
in a loop tor a turn-on command. tf the
interrupt was caused by an autopatch
command, the program proceeds Lo Fig.
& where many things can happen, If the
line is “buzy™ ({line autopaich s
connected), the repeater will respond
with Morse code characters BZ. If not.
the patch is activated for the length of the
timing perfod_ or ontil a  turn-off
command is received. Just prior fo the
timer timing out, the repeater will send
the Morse letters T'0, indicating “You are
about to be disconnected.” Another
feature of the autopatch is that if a
long-distance call is attempted by dial-

Fig. § — Flow diagram for interrupt-pelling

ing a 1 as the first digit (dial tona and
po. 1 decoded), the patch disconnects

this is a no-no. The other various details
of the repeater operation can be seen by
studying the flow charts.

Some comments are in order con
cerning the sample programs of the
table. These programs will implemen!
the flow charts shown and are intended
to demonstraie how vou can write 4
program for your repeater by knowing
the operation of the instruction set for
vour computer. There are few if any
fancy tricks or techniques as might be
used by professional programmers, |
hape this will encourage those who have
no formal programming insiruction tc
give it a try, Ry following the commen
column in the programn listing, you car
get a basic ides about what the prograr
is doing, The mnemonics and machine
codes will wary for different micro
processors, but this information, along
with the flow diagrams, should put you
well on yvour way to programming you:
particular brand ol microprocessor. Thy
programs included here vecupy less thar
[k byies of memory. As a tinal note of
interest, 31 (Fig. 2} can be closed if the
computer is  disconnected from  th
interface while performing maintenane:
or programming changes. This keeps the
repedter on the air, especially for emer
gencies,

[ hope this article will serve as .
challenge and promote more interest i
microprocessor-controlled  repeaters
TFhis can only lead to the subsequen
development of hetter programming an
interfacing techmiques, resufting i

routine. and sends a Morse letter N indicating  better service to repeater nsers.  [&F—=
! o -,
T FHITIALIZE A Ne | ey T START <TRASYES | KEY LINE |
(ENTER SELAY < ou?>>—— AND AP 3;.-:0;;12;5 uP3 IR AFF ST A (FLER :’{-’)
YES 4 NO
.
Noi/énx;> TumN o [
NRFFS AMPLFIER | 0
vES R -
o
1 e
{# < TYRN
S no / &
ND ! e CONMAND >
KEY TX o <DL R By
YES S
I’wss
SEND 50 ToRu 3 SECOND
B2 EXECUTIVE P DELAY
-
G0 N%fu.L>
EXECUTIVE %« #1 AND DIAL TENE LR
Vs

TURN AP
T¥ N DFF
L_.7% ON
i
GO L3 W
EXECUTIVE =0

Fig. 6 — f{ow chart for autopatch routine,



Prouct Review

The Heathkit HR-1680 Receiver

The Heath Company has a long history of
supplying kits of parts for electranic equip-
ment. One of the latest amateur products is
the HR-1680, & sulid-state, amateur-hands-
only receiver, The attractive package some-
vhat resembles the Heath HW-104 transceiver
in appearance, buf the receiver is quite dif-
ferent from that in the ‘104, Instead of using
broadband filters in the rf stage of the
HR-1680, Heath enginecrs chose the more
conventional scheme, where the tuned circuits
in the receiver front end are resonated by
means of & panel-mounted PRESELECTOR
control. Peaking the f siage at the exact
fraquency the receiver is tuned to, rather than
fving o wide-band. filter, scems to help
reduce the receiver susceptibility to inter-
ierence from strong signals adjacent in fre-
quency to the desired signal. The test unit,
vonsiructed by the reviewer and tested in the
ARRL lab, performed guite weil in this
megard. The receiver selectivity for ssb re-
ception fs abtamed in the 3,395-MHz second
i-f stage, by use of a 4-pole crvstal-attice
filter, rather than the packaged crystal fifters
usced in other Heath equipment such as the
38-104, HW-104 and HW-101. Heath specifies
the shape factor of the filter us approximately
2.5, Audio response is shaped for maximum
speech  intelligibility when the FUNCTION
switch s 10 the WIDE positinn, With the
FUNCTION switch placed in the NARROW
position, an sctive filter reduces the audio
bandwidth to 230 Hz, suitable for cw re-
ception, There (s no provision for a cw-
fandwidth crystal filter in the sccond &f
slape

The HR-1680 vovers the 80- through
l0-meter-amateur bands in six selected ranges,
cach 500-k Hz wide. Coverage of the 1 -meter
band is not compiete: The reverver tunes only
to 29 MHz. ‘I'his could be a handicap for the
amateur interested in hearing the OSCAR
satellite 10-meter downlink signals in the

HEATHKIT HS-1661 SPEAKER

I'he model HS-1661 speaker was constructed
for use with the HR-1680 receiver, described
above. The & ¥ 5-5/8 ¥ 5-5/B-inch cabinet &
styled to match the current line of Heath ham
gear. While a4 5 % T-inch speaker won't
provide high-fidelity sound, the quality is well
matched for communications use, Price class
of this nominai 4-ohm speaker is $20,
WAIWVE

PALOMAR ENGINEERS R-X
NOISE BRIDGE

Palomar Engineers has added another product
to their long list of station accoutrements, [t’s
ant K- noise bridge that will fit in vowr
pocket! The package contains a wide-hand

e e o
I Jr»’/.‘a!H»fépbzw.al,n’:"fzjggfm

range of 204 to 1055 MHz. Full 10-meter
coverage, us well zs coverage of the 16(-meter
band, woold have been appreciated by manv
hams, bui perhaps Heath’s intended market
witl not miss these bands,

Even with inflation increasing at a slower
rate, it must have been difficult for Heath to
package this receiver for sale in the 5200 price
tange. Using diode switching for most fune-
tions, instead of expensive multiwafer rotary
switches, incorporating a crystal filter having
discrete crystals instead of a packaged filter,
limitifg coverage and having the builder con-
struct the YEOQ, rather than inciuding =
prebuilt linear VFO, are some of the ways
Heath cut the cnst of the receiver, The VFO is
worthy of special note, as its warm-up drift
was under 75 Hz from a eold start in
stabilization, This figure is impressive, since
same of the more expensive reccivers drift
considerably more. Once stabilized, the VFO
in the test unit drifted less than 20 Hz over
the wnehour period during which its fre-
quency was manitared. The VFO linearity is
gownl.

I addition to a buitt-tn 117- or 220-valt
power supply, the receiver may be opergred
from » pominal 12-voh de supply. Druring
Hurricane Belle Lhe reviewer was able to chart
the wourse of the hurricane by listening to
emergency aets on 75 meters while powering
the receiver from un asutomobile hatterv in
the shack. During periods when the teviewer’s

nose generator and an rf impedance bridge.
Two “legs” of the bridge are driver equally
by the noise generator through a broadband

ared was without power, it was possible to
continue listening. An HR-I680 owner may
never appreciate this feature until it is needed,
but it sure is nice to have. Those hams who
cnjoy going into the boondocks to nperate, in
arcas without commercial power. need ne
further convinecing vn this point.

Overall, the reviewer has the impression
that the HR-1680 packs a lot of performance
inside its 12-3/4 x 6-3/4 % [24nch volume.
The noise flonr of the receiver was measured
at 137 dBm, blocking dynamic range was
108 dB, and IMD two-tone dynamic rardge
was 82 dB, all measured in the ARRL lab.!
When comparing these parameters with mea-
surements made on the other receivers, one
must Keep in mind that previous measire-
ments were made on receivers having either
400~ or 500-Hz bandwidth if filters, whereas
the HR-1680 has a minimum i-f selectivity of
2100 Hz. As previously stated, even with a
wider - bandwidth the HR-1680 out-
performed several more expensive raceivers
tested in the ARRI lab. Spurious sesponses
were noted at  several lial settings; the
strongest one at 3,737 MHz was strong
enough fo rtegister 30 dB over 89. Others, at
3.65 and 14.2 MHz, were barely audible when
an antenna was conngcted to the receiver. The
reviewer spent ¢ week of evenings assembling
the unit. [nexperienced builders may require
tmore time for assembly. No problems were
envountered that could be blamed on the
receiver. The rf stage tended fa oscitlate when
the recciver was operated on the B0-meter
band, but when the leads connected to the
PRESELECTOR capacitor wers dressed ac-
cording to the instructions, the problem was
solved, ~ WA WK

1 See Hayward, “Defining and Measuring Re-
cefver Nynamic Range,” Q8T for July
1975, for information on measuring tech-
niques used.

ferrite transtormer. A third leg of the bridge
bas u calibrated varizble resistor and a call-
brated variable vapacitor in series, The un-
known circuit s connected as the fourth Jep
of the bridge. Three transistors and assvciated
biasing resistors, bypass capacitors and coup-
ling capacitors along with the ferrite trans-
former are mounted on a small circuit board.
This circuit board plus the variable resistor
and  capacitor are mounted in 4 die-cast
aluminum boy which measures 2-1/4 X 4-1/4
¥ 1-1/4 inches. Protruding from the frant
panel are the two control shafts and from the
rear, two coaxial (type 50-239) fittings. On
the right sile of the bux a clip has heen
provided for the %-valt {iype 216) battery, A
battery is not furnished with the inscrument.
An on-off switch is located on the variable R
control.



As with any R-X Dridge a detector is
required. The station receiver will work quite
well. To make ¢ measurement, counect z
cable from the fitting marked RCVR to the
raceiver, atfach the circuit to be measured to
the UNKNOWN terminal and tumn the unit
on. ‘Tune the receiver to the desired measure-
ment frequency. By alternately adjusting the
R and X7,/X ¢ controls, » null in noise should
be obtained if the circut bheing measured is
within the range of the instrument. A few
uses for the instrument include antenna-
resonant frequency and impedance measure-
ment, “pruning” trdnsmission lines, and find-
ing the resonant frequency of parallel and
series-tuned cireuits,

‘The useful range of the instrurnent is 1 fo
100 MHz. 1t can measure resistances in the
range of { ta 250 ohms and capacitance + 70
pF. [t comes complete with 2 1 -page instruc-
tion booklet and is warranted against defects
in material and workmanship for a period of
ane vear from the date of original purchase.
The price class is 340. — WAILNQ

HEATH HW-2021

The Heath Model HW-2021 is a J-meter fm
transceiver of the hand-held varietv. Power
antput 8 1 watt of mwrow-band fm. Five
crystal positions are available to provide five
repeater or simplex channels {more abouf that
later), Power for the unit is obtained from an
internal power pack which consists of 10
MNiCad batferies. They provide 14 volts when
fully charged. The transceiver kit comes with
a separate battery charges.

The Receiver

The receiver has two dual-gate MOSFET rf
stages followed by a dual-pate MOSFET mixer
stage. The crystal oscillator aperates in the
1 5-MHz region and its output is tripled twice
and then amplified before heing fed to the
mixer stage. Using 146.94 MHz a3 an exam-
ple, & ervstal-controled oscillator output of
15,1377 is muoltplied to provide u mixer
input of 136.24 MHz. With an incoming signal
of 146,24 MHe, the resulting output would be
at 10,7 MHz which is the intermediite fre-
quency of the receiver. The output of the
mixer is fed to a four-pole crystal filter and
then to additional i-f amplifiers. We tested the
receiver on a number of popular repeater
frequencies and found that adjacent channel
interference was either nonexistent or mini-
mal. Audin autput is rated at one-half watt,
which seemed adequate for use in some
high-noise environments.

A unique feature of the 2021 is a battery-
sgver circuit. When the receiver squelch is in
operation, a polsing cireuit {s used to alter-
nately turn the voltage to the receiver on and
off, thereby conserving the batterv-charge
life. When a signal appears at the antenna, the
squelch is opened and the receiver operates
with continuous valtage being prosent,

The Transmitter

The 15-MHz crystal used for receiving is
also emploved in the transmitter, Using the
same [46.94-MHz example, the oscillator
zignal at 136,24 MHz is applied to a trans-
mitter mixer. Also fed to this mixer is an
OFFSET OSCILLATOR signal (orystal con-
frolled at 10.7 MHz. The resulting output from
the mixer, 146.94 MHz, is then amplified

and fed 1o the anfenna. (incidentally, s
solid-state diode T/R switch is used for
changing the antenna input from transmit to
receive.) The examples of operation and
frequency mudtiplication just described for
transmit and receive would be that used for
simplex operation. For repeater operation,
&00-kHz inputfouiput, the OFFSET Q8(1L-
LATOR crystal s at 10.]1 MHz so that the
resultant transmitier signal would be al
146,34 MHz. ‘the 10.1-or L.7-MHz ¢crystal is
selected via a single-pole, double-throw slide
switch., As stated earlier, there are five crystal
positions available 1hat provide either five
repeater or five simplex channels, The choice
of simplex or repeater operation will depend
on the position of the 10.1- or 10.7-MHz
OFFSET OSCILLATOR switch.

General 1nformation

‘The HW-2021 is not like other Heathkits
because the transeeiver pe board is quite small
and components are placed closely together.
A goodly amount of caution is required when
wiring them into place. This reviewer found
that a [feweler’s loupe is a handy tool to use
when working on small boards.. Also, it 5
important that a small soldering iron be used
for construction of this kit. if you have 4
soldering gun — forget it! This kit requires the
use of @ SMALL iron with a small tip. The p¢
hoard 1§ wired in sections, and [ recommend
that the procedures described in the step-by-
step assembly manual be followed to the letter.

The kit goes together in quick order, even
though the parts are tightly crowded together
ta satisfy the smallsize requirements of a
hand-held transceiver. The case is plastic with
a lirier of conductive metal-foil covered paper.
The microphone e¢lemeni, a high-impedance
type, i3 mounted adjacent to the 8-vhm
speaker. { tound that the audio guality on
receive and transmit was excellent.

An antentta of the “rubber duckie’ variety
is provided with it and there is also a separate
antenng jack available. 1 had a problem with
the antenna jack because the terminals aie
made of & “soft"” type of metal, lacking spring
tension, and they bent after the first insertion
of an antenna-jack plug. This meant that,
when the piug was removed, there was no
gannection to the rubber duckie because the
jack was open. [t took considerable time and
vesearch to find the trouble. Another jack was
installed but the problem persisted. ne

should be on guard for this if the jack is use

Heath provides tune-up instructions wit
ur without the use of test equipment.
futlowed the tunme-up procedures for *“wit
aut™ and they worked — up to g point. The;
are “‘netting” capacitors provided for each ¢
the five crystals. As much as i tried, there
no gond way to adjust the veystals with an
Jdegree of accuracy withont the use of
frequency counter. t is true that som
repeaters provide on-the-air means for gettin
users on trequency but such instafations a;
rire. An alternative ix to hie vourself off
the local two-way sadio shop which has 3
accurate counter and enlist aid in getting th
rig on frequency,

Ancther feature of the HW-2021 15 2
LED (light-emitting dinde) which is mounts
just below the antenna. When the audio
syuelched, the LED blinks, indicating that t&
battery-saver circuit is functioning. When
signal breaks the squelch, the LED comes ¢
continuously. The LED also serves as
battery-condition indicator. When tl
battery-pack voltage geis too low, the LE
goes out, indicating that a recharge is necde

Autopatch Encoder

An accessory that i8 available for th
HW-2021 is a tone encoder. This kit (FWA
2021-3) consists of a 1Z2digit keyboard an
necessary circuitry to provide encoded ton
for repeater autopatch zocess and use, Th
kevboard mounts on the front of the tran
ceiver and has an indicating LED that come
oo when the kevboard tones are activatec
The kit is designed for use with the HW-202
put can be used with ather rigs that hay
nigh-impedance audio input.

Final Comments

Wirmg time for the HW-2021 was |1
hours. | didn’t keep track of tune-up an
adjustment time, but it was minimal. Ther
was vnly one “glitch” of any conseduenc
The 10.7-MHz ceystal was a poar oscillato
but Heath quickly sent a replacement far ¢k
defective crystal. — WIICP

Heath HW-20217 and HWA-2021-3

Dmensioas: (HWD) 9-1/4 % 3-1/4 X 177
inches,

Weight: 2 pounds.

Operating voltage: 12.5-V de nominal.
Rf power output: T watt.
Receiver sensitivity: 0,78 uV for 20 dB «
Quieting.*

Syuelch threshoid: 0.3 pv.*

Price class: HW.2021, $169; HWA-2021.
tkevboard kit), $34.

Manufacturer: Heath Co., Benton Harbor, b
49022,

*These are manufacturer's ratings, not ver
fied in the ARRL lab.

THE BARLOW-WADLEY
XCR-30 RECEIVER

The Barlow-Wadley XCUR-30 portable receive
provides frequency coverage from 300 kHz t
30 MHz, It is powered by six 1-[/2-volt cel
(nine volts) which are fitted into a batter
case inside the receiver,

The XCR-30 is capable of receiving upps
or lower sddeband and am. Cw can b
received by placing the receiver in one of th



sideband modes, There is a fine-tuning adjust-
ment called an SSB CLARIFIER, Two tuning
dials are used, one for setting the MHz range
in one-MHz increments and the other dial,
which s the main-tuning dial, provides
1000-kHz coverage with [0-kHz dial mark-
ings. It is easy to tune the receiver o within a
kilohertz or two of 4 predetermined frequen-
vy with some accuracy, A volume control and
an antenna-peaking control ure also locuted
on the froat panel. Additionally. there is a
ZERQ SET control which is used for exact
frequency setting to compensate for {empera-
ture or humidity variations should such
adjustments be necessary.

The built-in antenna is of the telescoping
whip variety and is approximately 40-inches
long, when fully extended. Provisions are
made for an external antenna. But the re-
ceiver iy designed for maximum performance

using the whip. 1 found during my use of the
receiver that the whip did a creditable job.

Circuit Detaifs

Fig. 1 provides the general information of
dgnal paths, Assume an incoming signal on
13,7 MHz. With the MHz dial set at 13 MHz,
the MHz set oscillator will be at 38,5 MHz,
This, mixed with the incoming 13.7-MHz
simnal, produces the fist i-f of 48,8 MHz
which is amplified and fed to the 3rd bal-
anced mixer, The 58.5-MHz set-oscillator sig-
nal is also fed fo another miXer where jt i3
combined with the output of a4 harmonic
generator. The harmonic generator is based on
a4 1-MHz crystal ascillator which produces a
signal at 1-MHz intervals. The only signal
appearing in the harmonic filter is the 38.5
and 16th harmonic of the harmonic genera-
tor, These signals produce the 42.5-MHz
sigmal which is amplified and fed to the 3rd
mixer dong with the 44.8-MHz signal. The
resultant signal is at 2.3 MHz which is fed to
the 2- to 3-MHz interpolation section of the
receiver. The kHz dial is calibrated from 0 to
60 with 0 representing the 3000-kHz
tuning position and 1000, the 2000-kHz
position. Setting the kHz dial to 700 will,
therefore, tune this section of the receiver to
the 2300-kHz signal coming from the 3rd
tixer.

The maximum audio autput power is 400
milliwatts which seerns more than adequate,
aven In noisy outdoor environments. There is
#lso 4 headphone output available,

Sclectivity is rated by the manufacturer at
6 kHz far a-m and 3 kHz for ssb and cw. I
found the selectivity adeguate for listening,
aven on the crowded amateir bands and the
I1-meter CB frequencies). The receiver is a
full-fledged communications type, not a
shortwave toy, [ tried the receiver with a
separate transmitter and found it would do a
nateworthy job.

There are tnuny uses for a portable,
generzl-coverage receiver. | used the receiver
to chase down a noisy power-line poie in one

The Barlow-Wadley
XCR-30

Dimensions (HWD}: 7-1/2 ¥ 11-1/2 X 3-7/8
inches,

Power requiremerts: 9 volts {six, 1-1/2voit [
cells} or the receiver can be run from an
external supply, 6- or 12-volts dc, pasitive
ground,

Overall selectivity: 8 kHz on a-m, 3 kHz on
ssh,

Image rejection; Better than 50 dB.

Fregquency coverage: 500 kHz to 31 MHa.

Price class: $270, at the time of this review.

Manufacturer: Barlow's Manufacturing Co.
Litd., Johannesburg 44, 11th Road, Kew,
Linion of South Africa. Dustributor, Gilfer
Assoc,, Inc,, P. O, Box 239, Park Ridge, NJ
07656.

instance. In another, the receiver came in
handy for on-site antenna work to check a
grid-dip meter for proper operation and fre-
quency accuracy. Battery-power consumption
is low — 20 mA with no signal up to 200 mA
at full audio. —~ WIICP

KRONOTEK RF-ACTUATED
TIMER — RT-1

If vou're tired of buyin’ the brew cvery time
vou get a bit long-winded, the Kronotek RT-1
i-d reminder may save vou trom that terrible
fate when you time-out the Jocul repeater.
The RT-1 is tf-actuated, so you don’t have o
make comnections to the mobile transceiver.
Just connect the wnit to the car electrical
system and set the control for the desired
warning time,

The RT-1 can be adjusied, in one-tuinute
and/or five-second increments, from as little
as § secomds to as long as 2 minutes and 55
seconds. A slide switch on the front of the
box allows the user to select manual or
automatic starting of the timer. This circuit
could save you a few 335, and could also

V
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Fig. 1 — Block diagram af the Barlow-Wadley XCR-30 receiver.
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protect vou from the wrath of your fellow
repeater nsers! Price class tor the RT-1 at the
time of this review i3 $40. For more informa-
tion write Kromotek, Division of Franklin
Universal Corporation, 9425 Clifton Ave., Clif-
ton, NI 07013, - WAsGFC

NATIONAL SEMICONDUCTOR
SC/MP MICROPROCESSOR

Not tea long ago National Semiconductor
announced jts SC/MP microprocessor. better
known as SCAMP. Has it sold? You bet, and
it’s no wonder when youn examine the price
tag. The kit sells for 4 relatively inexpensive
599, As onz would expect, it is not us
powerful & muachine as those in “the high-

pricedspread”  category - those costing
around 3400 or so for a stripped-down
version,

The kit comes in the form of 4 3-ring
notebook, Inside is a hermetically sealed card

cuntaining the 4 X S-inch eircuit bogrd, eight
capacitors, seven resistors, six chips, one
voltage regulator, vne crvstal, and one each,
24-pin and 40-pin 1C socket, plus u 72-pin
vdge connector, Sockets are supplied for the
central processing unit and the read-only
temory chip, Much to the chagrin of some,
we used Molex pins finr the remainder of the
ICs. 1t's far easier o unplug the IC, rather
than have fn desolder it should removal be
necessary. We've been told that the failure
rate tor these {Cs is low, but knowing our
hck. . .,

The board cantains (1) a 8C/MP micro-
processor. [t's an 8-hit, singlehip central
processing unit housed in a 40-pin dual-in-line
ceramic package. The SC/MP features static
operation, 46 instruction tvpes, single-byte
and double-byte vperation, software-control-
led interrupt structure, built-in serial input
and output ports, bi-directional 8-hit Tri-State
parallel data port, and a latched [2-bit 'Lri-
State address port; (21 4 reud-only memory.
This unit is a 4,096-bit ROM organized into
512 bytes, with 8 bits per byte. It is prepro-
grammmed o contain the National “Kithug”
program, which is 4 monitor and debugging
program that assists in the development of the
user’s application programs. The Kitbug pro-
vides routines for input and output with a
teleprinter, and it allows examination, modifi-
cation, and confrolled execution of the user's
programs, {3) two 1k random-aceess metno-
ries. These two RAMs are organized into 256
four-hit wards. Tugether, they provide 256
vight-bit bytes of static read-and-write memo-

ry tor storage of the user’s application pre
grams. The transfer of data to and from th
RAM section is controlled by the RSC/M
mistoprocessor and Kitbug pragram: (4}
B-bit data buffer. Thizs buffer pravides th
interface hetween the memory and the SC/M.
microprocessor’s data hmes; i5) a timin
crystal. This produces a 1.000-MHz timin,
signal for the clock ecireuit which is orhoare
the SC/MP microprocessor chip. This is th
only timing component needed by the clock

A6} a {eleprinter-interface device, This o
provides baffer and drive capabilities

implement a 20-mA current loop interface fo
a teleprinter: (7) a voltage regulator. Thi
regulator provides a stable =7-volt supply fo
the microprocessor chip, eliminating the neec
for an extra power supply,

A substantial amount of printed materia
is alsa supplied with the kit. I'his literature i
divided into several booklets within rhe 3-ring
binder. These include a SU/MP introductio)
pamphlet, a SC/MP Kit User’s Manuaf,
SC/MP  Technical Deseription book and
SC/MP Programming and Assembler Manual

For those who are aot adept with
soldering iron, the kit is offered in assemble
and tested form under the number SO
Board \pronounced skate huard). The pric
clasy of the assembled unit is $125. All of the
literature supplied with the SC/MP is likewise
supplied with the skate board. Interested’
Contact National Semiconductor, 2900 Semi
conductor  Drive, Santa  Clara, Californi:
Q5051 or any of their local sales offices. -
WAILNQ

Strays -

C Remember the baoks by K6ATX reluting
the adventures of Tommy Rockford, DX
Brings DNenger, OO Ghost Ship, and SO8 at
Midnight? The first 300 ARRL-affiliated
«Jubs that send us 1 for postage along with
the name and address of a library will get all
three novels sent to that library! They’re just
right for the junior high and high school
levels, Supply is limited. sv write ARRL,
MNewington, CT 06111,

o Early explorations of Antarctica relied on
amateur radio — it was their only means of
commenication available. Want to hear more?
The Antique Wireless Association has gra-
ciously provided Hgq. with a $0-minute slide/
tape show. If vour ¢iuby would like the set for
meeting entertainment, let the Club & Train-
ing Department, know. Write ARRL, Newing-
ton, CT 06111, and please give several alterna-
tive dates.

9 Audio cassettes are available from the
various sessions of the (976 ARRL National
Convention at Denver. Q. They may he
ordered for $8 each from “Qver and Over,”
Rie. 5, pox 757, Golden, O 80401, COrder
by number according to this schedale: (1) &
[2) Microproressors, {3) Intraduction to Ama-
teur Radio, (4) Power Line Noises: Catses
and Cures, (6) lonospheric Modification via
Heating, (12} Optical Fiber Communications,
{13) KM ftorum, (14) Printed-Circuit Board
Construction, (15) Amateur Radio Public
Service Corps forum, (16} Public Relations
forum, (18) ARRL forum.

B)&Tﬁe NQSL tl)mnaﬁr 6fm SI‘AIMB How’s
. ovember, 1976, G8T) is WAIEUGQ,
not WATUED, W) is 1EU0

2T TR & | =0

SPACE IDEAS SOUGHT

4 Do you have an idew for space research?
Simple and relutively inexpensive experiments
will he especially suited to an upcoming
NASA satellite series, LDEF {Lang Duration
Exposure Facility),

- Starting in’ 1979 and following about
every half-year thereafter, a space shutile will
take a cylindridal structure to un altitwde of
556 km. Bxperimental packages will remain
on hoged under qustere conditions For six to
nine months. Then another shuttle will re.
trieve it, return to earth, and NASA, will
refurn the packages back to their owners.

‘The Universities Space Research Associa-
tion, an international consertium, is providing
an  alternate way of getting sboard, Their
program has no  deadlines and i85 not a
caompetition. In fact, they are particularly
interested in encouraging experimenters who
have not had previous space research experi-
ence. Space will he reserved for those whose
primary motiviation is educational — student
groups, for example. If the USRA favorably
reviews a proposal, it will fly on the tirst
LDEF launch for which it is ready and can be
accommodated, The most important factors
that will e considered are the scientitic,
technological ar edueational value along with
the experiment’s appropriateness to LDEY,

About i4 feet by 30 feet, the open
aiuminum cvlinder can accommodate more
than 70 experiments. No central power
source, data storage, or telemetry will be
provided aboard initizl launches. The arbital
environment, however, provides weightless-
ness, high vacuum. radiation and particle
fluxes. Experiments already suggested include
widely diversified areas: for example, com-
munications satellite components, meteorit-

ics, exobiology and salar physics. LDET
experiments can either wtilize the environ
ment or study it.

For information on developing ideas, con
tuct USRA, Dr. M, H. Davis, B. 0. Box 3006
Boukder, (CO 80307,

STOLEN EQUIPMENT

9 JCOM 1C-225, serial no, 0182, feom car
CGlenn Packard, K3Z0T, 28 Bryan 5t., Haver-
town, PA 19083,

t Regeney HR-122, no. 24-01253, taken
November 23, 1976, Claude kdge, W4PLZ,
1178 Firthview Dr., Melbourne, FL. 32935,

CLUB CLASSES

U Are vou looking for a licensing class in
order to upgrade? Know of a person wanting
ta get in a Noviee class? Many classes do start
this month, Write to ARRL, Club & "(raining
Dept., Newingtan, CT 06t {1, and we’ll send
you a list of classes in your area, — WAISTO

PSHR FOR NOVICES, TECHS

@ Attention Novices, Technicians and
Section Communications Managers: Novice
and Technician traffic.-handlers can now
qualify for the Public Service Honaor Rall
listing in (257, Novices who cun achieve a
minimum of 20 points for the muuth (half
of the General-and-above cutoff) should re-
port this activity directly to their S3CM, not
ARRE hy. Check page 8 of QST for a list of
SCMs. Details on the Homor Rall appear in
the “Public Bervice column of this issue. -
W41 weM



A New-Look Noise Blanker

That Works

Help stamp out noise!

and chop those pulses.

By S. Henry Frankel,” WB2DQP

Wmn | built my Heathkit 5B-303

receiver back in 1971, | was tremendous-
ly impressed with its sensitivity. I oper-
ate u ot of [O-meter u-m among other
things, and soon discovered that | could
“outhear™ all the nearby receivers on
the local Civil Prepuredness net.

But on several oceasions power-line
nuise levels of S6 and stronger appeared
and the noise covered up everything but
strong local stations., Listening to the
other bands through the interference, I
found that the line noise was most
disturbing on 10 and [5 meters, dimin-
ishing on the lower frequencies. This led
to some tesearch on noise blankers that
culminated in success only when the
Heath Company introduced its SB-104
fine.

Apparently the original $B-303 was
designed to include a noise blanker, but
Heath did nat include the circuit when
the receiver was placed on the market.

Ye Old Blanker

| purchased ihe original Heath noise-
blanker board, built the circuit and
installed it in my receiver, It didn't
work! In the process of finding out why
it didn’t work, 1 learned a bit about
noise blankers and what they are
supposed to do. | found that, in general,
nioise blankers are designed to do one of
two things, either short-circuit & mixer
or amplifier stage at the instant of the
noise pulse, or cut off the stage so that
it will not pass the noise. This called for
a piek-off point where the signal being
received could be examined for ex-
cessive peaks of short duration (noise).
The blanker would then develop a

#1021 Douglas Ave., Wantagh, NY 11793

voltage to be applied at a later point in
the circuit where the unwanted portion
{nofse} is quenched. All this is to be
accomplished, of course, without de-
teriorating the signal quality or strength.

The original 303 noise blanker was
designed to cut off the second-mixer
stage (Q204) by applying a pulse of
about 8 valts through R219 (100 ohms)
to iis “source” element. However, this
was ineffective, To prave this [ con-
ntected a 9-volt transistor battery to the
same point on the mixer board. The
received signal was not affected in any
way, s0 it is reasonable to surmise that a
short-duratdon pulse, when applied at
that point, would never cut off the

Build this blanker for your receiver

stage. [ moved the noise-blanker output
closer 1o Q204 (bypassing R219) and
found that it became effective for some
intermitient noise rejection but still did
not eliminate “bad™ power-line noise
interference.

One More Time

With the refease of the SB-104, Heuth
anoounced the availability of an ac-
cessory noise blanker in a price class of
less than thirty dollars. Having already
spent so much time and effort in this
direction, it was only naiural to give this
ong a try. Besides, the circuit was
designed as a1 plugin unit. One can
simply connect it in scries with the

Here is the noise-blanker board with the circuit mounted in place, Note the slots numbered 1

through 8, which are described in the text.
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Fig. 1 — Power supply for the $B-303 blanker.

signal path between two stages. There is
no need fo short-circuit or cut off any
existing mixer or amplifier,

The unit was assembled easily {on
one small board) and installed even
more easily in my SB-303. All that
needs to be done is to unplug the phono
connector from the mixer board (easily
reached from above} and plug the noise
Manker in. Power for the unit is ob-
tained from the receiver 15-volt line
through a Zener diode. Lused a 62 wolt
Zener diode, but any value which drops
the 15-voit supply to @ or 1) voits will
work. For this type of Zener circuit be
sure that the cathode end of the dinde is
connected to the 15-volt line as shown
jn the schematic (Fig. 1).

The Blanker Assembly

While it may be possible to purchase
the Heath circuit board and use parts
from a very wellendowed junk box, |
think the price of this accessory kit is
such that most hams will prefer to order
the SBA-104-1. When anpacking the
parts, set aside the six-edge connectors,
the six-pin connector, the 33-ohm, the
390-ohm and the 36¢-ohm resistors and
the 2.2.uH coil - these parts are not
required when the blanker is used with
the 5B-303. In uddition to the parts
supplied with the kit, you will need the
Zener diode mentioned earlier for the

%

Close-up view of the phono-jack connection,

power supply, one phono plug, one
phono jack (get the type used for 2
single-hole panel mounting) and 4
1300-0hm resistor {1/4watt preferred).

Follow the assembly instructions
provided with the kit except that tar R3
use a 1500-ohm resistor in place of the
called-for 33 ohms. Also, he sure to
mount the control {R15) in a horizontal
plane ahove the circuit board so that it
may he adjusted easily from above the
board (see photo of componenis as
mounted). Keep the control high
enough to prevent contact with the
diode {[I3) just below. Do not install
any of the six circuit-board connectors,

Notes ¢n Procedure

Note the slots provided on the board
for the connectors (which were not
installed). Two slots are available for
¢ach of the six connection points, Using
the slots which are toward the com-
ponents on the board (away from the
nearhy edge), connect a bare jumper
wite between points numbered 2 and 4,
leaving some slack in the jumper above
the hoard. This will be connected later
to ground when the upit is installed in
the receiver,

The phono jack must be installed
(see close-up phaota) by first placing its
outside or ground lug through slot
number 2, using the slot near the edge
of the board. Place the jack so thatitis
in a horizontal plane ubove the board
and so that its inner lug may be con-
nected with a very short bare wire to
slot number 1. Use the slot which is
away from the edge (toward the com-
ponents),

The phono piug’ should then be
connected to one end of a six-nch
length of coaxial cable (supplied with
the kit). The other end of this coaxial
cable goes to slots rumbered 4 and 5 on

the circuit board. Connect the inne
lead to slot 5 and the shield to slot 4
using the slots pear the edge of the
bourd.

Installation

Power for the blanker is provided by
the recetver. After placing the com
pleted circuit board into the $B-30.
behind the RTTY-board bracket anc
above the orystal fiiter(s), the puwe:
and ground connections may be made
Refer to the photos and connect th
Zener diode beiween the 15-volt ter
minal and slot number 3 near the edge
of the board, using sleeving over th
leads of the diode to avoid grounding
Also conmect the bare jumper wire
previously connected to slots 2 and 4
to a convenient ground terminal on the
receiver.,

Operation

This noise blanker does not operats
with a threshold controi such as used or
earlier blanking circuits. 1t is simpls
switched on or it remains oft. To swilct
the blanker on, ground the lead ¢on
nected to slot number 6 of the board
The easiest way to do this with the 30:
is to run a lead from slot number 6 to
spare phono jack on the rear panel
Then mount a small toggle switch acros:
a phono plug: Place it in the jack anc
switch the noise blanker on and oil a
the back of the receiver,

The blanker is inserted in the re
ceiver signal path by removing the
phono plug from the I-F OUT jack or
the mixer board and plugging it into the
jack on the blanker. The phono plu;
coming from the blanker is then pluggec
into the 1-F OUT jack on the mixer.

There is one adjustment which i
made on the blanker buoard. This set:
the control (R15) for unity gain. it i
desirable 10 set the overall gain at unity
which means that signals come out of
the circuit at the sume strength at whict
they entered. To do this a stable signa)
(the crystal catibrator of the 303 pro
vides a suitable signal) is measured a:
received without the hianker in the
circuit. Disconnect the coaxial phonc
connectors and completely bypass the
blanker circuit while determining ths
S-meter reading for the received signal
Then, without disturbing the calibrator
or the frequency setting, connect the
blanker into the receiver circuit with the
conktal cables. £t is not necessary tc
switch the noise blanker on. Next
adfust the control (R15) on the blanke:
board to obtain the same S-mete;
redding as before, thereby setting the
blanker amplifier for no gain or loss.

Final Comments

Now for the real fest. When noise
next descends upon vour receiver
switch on the noise blanker. You will be



amazed at the ability of this noise
hlanker to eliminate the noise without
any apparent loss of signal strength. The
blanker is especially effective on 10 and
15 meters where it is most needed.
Overail, it has proved fo be a worthy
addition to the already excellent SB-303.

As for using this blanker with other
veceivers, the only considerations are
the intermediate frequency used and
matching the input and output im-
pedances to the receiver. An associate of
mine at the Wantagh Amateur Radio
Club (Al Davis, WA2ZKOC) has con-
nected the SBAfQ4-1 noise blanker
successfully inio his Heath HWIO0I — a
ube-type receiver. For impedance
matching he changed C2 from 39 pF to
3 pF, C11 from 10 pF to .06 pF,
removed C15 (150 pF), reduced R6
from 2200 ohms (o zero (with a

Strays

ALBERT L. McINTOSH, K7AL

m With the passing on August 3, 1976,
of Alberi L. Mclntosh, K7AL, we in the
amateur service lost one of our most
dedicated official supporters. ““Mac™
was a skilled professional who, for some
30 yeuars, worked primarily on frequen-
cy matters #nd was a most effective 1.5,
Government  delegation spokesman in
ohtaining and protecting frequency allo-
cations,  both international and domes-
tic, for use by the umateur service.
Additionally, he was responsible, In
whole or in part, for many informal
arrangements, particularly in Region 2,
which resulted in spectrum availability
for amateurs despite moves by other
countries to make inroads on amateur
hands.

So outstanding was his performance
in this field that a special award, newly
created by WIRU and W3OKN on
behalf of ARRL to recognize similar
activities within the amateur ranks,
carries his name in memoriam — the
Albert L. Mclntosh Trophy. It will be
awarded to the amateur who makes the
greatest contribution to our preparation
for the 1979 World Administrative
Radio Conterence.

Beom at Denver, Colorado, on May
17, 1914, Al Mclntosh moved with his
family to California, where he was a
tounder and trustee of the Hollywood
high-school amateur station W6IG. His
radio interests were pursued further
during a stint in the U.S. Coast Guard,
and later as a radiotelegraph operator
with Amevican Airlines. When the
Federal Communications Commission
made an appeal in 1940 for radio
operators to perform surveillance of
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Fig. 2 -~ HW-101 power supply tor the
blanker.

jumper) and placed a 150-pF trimmer
capacitor in place of R3 (33 ohms). The
of cable that connected to the crystal
filters of the HW-10] is connected
inslead to the noise-blanker input (with-
out changing the length of the cable)

radiocommunications to guard against
clandestine activity, he was one of the
first to volunteer and be accepted. The
expertise of this amateur-turned-
professional was sopn recognized in the
fledgling WNational Defense Operations
Section and he was transferred to the
center of activity at Washington, DC. In
1942, Al was placed in charge of the

Albert L. Mclmosh Trophy

To be awarded ta that individual wha,
ins the opinion of the judges, has made
the most outstanding contribution to
WARC-78 in terms of preparation for
and adoption of proposals vital 1o the
ability of the amateur service to func-
tion in the public service, to continue as
a recognized international medium of
noodwill, to provide encouragement to
individuals to pursue a career of techni-
ral training, and to encourage experimen-
tation and research. With those ob-
jectives as guidelines, candidates will

be judged according ta the following
categories.

a) Preservation of current frequen-
cy allotations necessary for: {1) the
continuation of armateur radio as an
ernergency communication service
available whenever or wherever needed
ar requestad; (2} fulfillment of the ama-
teur's role in the furtherance of inter-
national goodwill and {3} the encourage-
ment of technical training and cargers.

h) Allpcation of new frequency spec-
trum to carry out mare effectively the
purposes enumerated above,

¢} Preservation of current frequency
allocations to carry out extensive ex-
perimentation and research,

dl Allocation of new frequency spec-
trum in which to promote new ideas and
expanded scope of experimentation and
research,

Serving as judges to select the winner
uf the Albert L. Mc¢intosh Trophy wiil
be the president of ARRL, the president
of IARU, and the president of IARC
{International Amateur Radio Club).
Employees of ARRL will not be eligible
for the award.

ard the oulput signal from the blanker
goes to the crystal filters. Power for the
hlanker board was obtained hy lifting
the junction of R317 and R318 from
ground, and connecting a 10-volt Zener
diode from ground to the junction point
of the resistors. In this case the anode
side of the Zener is grounded and 1Q
volts may be obtained at the junction
point of the resistors and the cathode of
the Zener diode (see Fig, 21.

No other changes were necessary, in
this case, because the i-f of the HW-101
is the same (3395 kHz) as that of the
S5B-104 and SB-303. | would be in-
terested to hear from those who modity
the circuit to accommodate other inter-
mediate frequencies. Once that is ac-
complished we may never be plagued by
pulse-ncise interferente again. And that
is indeed a truly worthwhile goal! §5—]

identification section of the newly
formed Radio Intelligence Division
directed by George B, Sterling (W3DF),
and consisting of some 130 intercept
stations manned largely by radio opera-
tors recruited from amateur ranks.

At war’s end, Al transferred to FCC
frequency management duties and in
1947 became chief of the Frequency
Allocation and Treaty Division. This
rew branch was responsible for deter-
mining the frequency allocations neces-
sary for use by all radio stations except
federal government, as well as prepara-
tion {or internaiional conferences, and
tor implementation of the resulting
Radio Regulations. He served as a mem-
ber of U.S. delegations to numerous
ITU conferences, customarily as chief
spokesman on frequency malters, and
to various other bilateral and multi-
lateral meetings and conferences in-
volving the U.S., Canada, Latin America
and Europe. He was later cited by the
ITU as one of ten Americans who
contributed most to international tele-
communications during the period
1945-1965,

In 1959, he moved to the Depart-
ment of the Army as frequency man-
ager, and in 1961 became chief, Electro-
magnetic Division, at Fort Huachueca,
Arizona, supervising many activities in-
volving the electromagnetic environ-
ment as it atfected worldwide tele-
communication activities of U.8, For-
ces. It was from this position thai he
retired two years ago.

During all of his career, Al remained
a licensed and active amateur, and held
call signs WelGG, W6CYR, W3ZIM,
XEQAL and K7AL. His last call sign had
a special significance to him by repre-
senting, i reverse order, his surviving
wife Lillian, Al, and his 7 kids.

Qur deepest sympathy goes to
Lillian and the children.



A Hybrid 20-Meter Quad

Interested in an unusual antenna?

Yagi combined?

By Sgt. Ralph J. Volpe,* USAF, WBBVCS

\Ary little has been written ubout the
hybrid quad, an antenna design that has
been largely neglected by the ham com-
munity. One reason tay be the lack of
data available from the various texts
covering antenna design. Working by
experiment, 1 built a 20-meter hybrid
which has interested many amateurs, |
have received many requests for the
specifics of its construction which, in
turn, provided the incentive for writing
this article.

It nmst _be noted that the design [
chose is not the only possible combina-
tion in an antenna ot the hybrid-quad
design, one using both Yagi and fufl-
wavelength loop elements. I do feel that
the rewards of building and operating
with my particular anienna have demon-
strated to others and myself its particu-
lar qualities over other two-element
arrays, especially for those amateurs
looking for performance on 2 budget.

*Rouie 2, Box 123, Oscoda, M1 48750

My antenna, complete and ready to use,
cost under 150 dollars, This included all
hardware, feed line, rotator, and a ten-
foat roof-mounted tripod,

My design was determined from
studving the important characteristics
of the fullwavelength loop and the
half-wavelength dipole in their indi-
vidual arrays. The spacing for the ele-
ments, especially the determination of
using a reflector instead of a director,
came from design characteristics of the
two-clement Yagi array. The feed-line
impedance and connection is that ot a
full- wavelength loop array. The 4ARRL
Antenna Book furnishes these basics.
Description

The true advantages of the fuli-wave-
length loop element are realized with a
driven element. Throngh comparison, jt
was found that the noise level is less-
ened while signal level increases over
that of a dipole. The feed line of a
guad driven element may he connected
directly without any matching devices
and without any appreciable mismatch
using either 50- or 70-ohm line. At my
QTH. it was easy to make the one and
only length adjustment from the peak
of the roof where the tripod is mount-
ed. The only test equipment needed is
an accurate T0-ohm SWR bridge. The
loop makes an excellent wmatch to
RG-11/U. Judging from the standing
wave demonstrated in Fig. 2, the iwo-
element array provides s mateh of
approximately 70 ohms.

In all probability the two-element
quad will outperform the hybrid ver-
sion, There are two reasons for the
design compromise. The first is cost,
When working out the original parts list,
I found it was far costlier to make the
teflector a4 full-wavelength loop. Also
the weight would increase. The balance
point would also have to be changed,

How about a quad and
It's a lot of antenna in a small size.

and in doing this the wind load of the
antenna would increase appreciably, e
sulting in the need for much heavie
hardware, boom and a heavier-duty
rotator. All of this adds to the cost o
the antenna. The second point to men
tion would be the added fragility of the
full-sized quad versus the hybrid quad

The diamond configuration works
hest in ice and wind siorms. The entire
structure, inciuding the boom, is assern
bled from lightweight aluminum
Tubing, 1-1/4-inch OD, is used for the
boom and mast sections. The quad
supports and the reflector element are
made from telescoping 1-nch to 3/4.
inch tubing. The wire for the driven
element is No. 14 aluminum. Insulators
are nade from wood dowels treated
with lucquer for waterproofing. They
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Fig. 1 — Construction details of the hybrid
quad,
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Fig, 2 -- Standing-wave ratio versus frequency
for the hybrid quad, adjusted for resonance
at 14.175 MHz,

are inserted into the 3/4-nch tubing
ends and clamped down.

Construction

The two pieces thai make up the
quad structure are of telescoping alumi-
num sections, tor an approximate lengih
of 26 feet. Each can be made by using a
twelve-foot length of tubing of l-inch
diameter, Into this tube you insert a
section of 7/8dnch tubing. Finally, a
section of 3/4-nch tubing can be in-
serted and all three adjusted for the
appropriate length. Adjustable clamps
such as those for plastic pipe can be
used to secure the sections of alumi-
num. See Fig. 3. The wood-dowel in-
sulators are telescoped into the end
openitgs and clamped down. Smali-
diameter holes are drilled in the wood
dowels. The wire clement is threaded
through these holes.

The reflector is similarly construct-
ed, The ends of the reflector are capped
with plastic furniture-leg caps of ap-
propriate size. The retlector is adjusted
for the proper length and balance, then
drilled in the center of the 12-foot
section of l-inch tubing. A TV type of
U bolt is inserfed and fastened to the
boom, as are the cross sections of the
quad structure.

The dimensions given in Fig. 1 are
for 20-meter vperation. They can he
scaled easily for another band. If a
director is used instead of a retlector,
the actual spacing will be more witical.
A director arrangement will show slight-
ly more gain at its design frequency,
with a more restricted bandwidth. Since
T was more interested in ease of con-
struction and total bandwidth, I ruled
the director out and calculated dimen-
sions for a reflector.

A total spacing of 0.2 wavelength
with a reflecior length of 0.51 wave-

Strays =~

STOLEN EQUIPMENT

2 Stolen from auto on July 31, 1976.
Swan 350, serial no. C560046. Edwin
M. Callender, W3NM, S W. Lodges Lane,
Bala-Cynwyd, PA 19004,

length provided me with the best for-
ward gain with an acceptable fromt-to-
back ratio over the entire band, using a
design frequency of 14.] MHz. A
“guesstimate” of the gain of the array
would be .7 dB over a half-wave dipole.
This includes the gain of the full-wave-
length loop over a dipole as a driven
element. My empirical tests show the
front-to-back ratio to be approximately
14 dB, with the front-ta-side ratio much
greater.

The boom is made of 1-1/4-inch
tubing (OD), 14 feet in length, As this
will show some sagging, a strut support
is used from the mast to absorb some of
the strain. The boom-to-mast bracket
can be fubricated from a piece of
aluminum stock with TV-type U bolis
and jaws, The mast is extended beyond
the boom by four feet and nylon guys
are used fo connect the elements at the
ends of the boom.

A length of 36 fest is used tor the
teflector. The spacing from the driven
element is 1385 feet. This element
should be tightened down while the
array is on the ground.

The formula 1004/fyrzr, can be used
to approximate the fength of the wire
loop, For 20 meters, a length of 74 feet
can be used for a start and with the aid
of o grid-dip meter, trimmed for the
dppropriate  operating frequency. I
14.175 MHz is used as the center
frequency, the curve for standing waves
should be very similar to the une shown
in Fig. 2. RG11/U coax will match
directly to the quad. Also, 30-ohm cable
could be used directly with only a slight
mismatch. The transmission line should
be cunnected to the tower corner of the
diamond. A plastic refrigerator con-
tainer was used on my anienna to
enclose the untenna-to-transmission-line
connections,

The mast is connected more toward
the quad efement to balance the weight
and wind load on the antenna. A dis-
tance of from 4 to 6 feet may be
determined by trial-and-error.

Operation

The moment of truth has cume. The
questions that arise are numerous, and
most can be answered by examining the
reasons for its construction:

(1) a single-band design tor simplici-
ty and efticiency sake, (2) low total cost

0o Kenwood TS-700A, serial no.
414264, faken from store in unopened
carton on QOct. 18, 1976, Ross 1. Han-
sen, WB7BYZ, Ross Distribuiing Co.. 26
South State, Preston, 1D 83263,

0 Motorola HT220, series H23FEN,
serial no. TP1174C and Motorola Met-
rum I, seral no. € 064, stolen from
locked car in Chicago, IL, on Oct. 19,
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CLAMP

Fig. 3 - Detall of preparing aluminum sec-
tions for telescoping. A worm-screw type of
hose clamp is used.

of anienna materiuls and instaHation,
(3} high efficiency and low angle of
radiation at lower heights above ground,
(4) a low-2 design for a broad band-
width for full twenty-meter operation
without prohibitive standing waves at
hand edges, (5) avoiding possible ice and
wind damage in the structure design,
and (6) design, vonstruction and adjust-
ment within the capabilities of any
simply equipped station.

In operation 1 have noticed the
specific characteristics of the antenna.
There is an excellent front-to-side ratio,
an uverage of 30 or more B, This has
been verified in reception and transmis-
sion. The froni-to-back ratio is more
difficult to determine. The farther away
the other station, the more noted is the
directional attenuation. Averages range
from 12 to as vwch as 20 dB. When
shorf-skip conditions are in effect, the
front-to-back ratio is less.

Conclusion

I work many DX stations with
30-100 watts on ssb. The reports |
received from these amateurs are quite
favorable. On this continent, my signals
are compared with those of stations
using the full power limit. With 1000
watts, [ can successtully compete in
most of the DX pileups. My antenna is
at a very modest height of 32 feet, The
rotator [ have been able to use without
problem is an old TR-2.

I will not try to compare this an-
tenna with those of farger design and
complexity. My main desive is to upen
some thought to an antenna design that
may he very useful to the do-it-vourself
amateur. ff you want an antenna that
performs very well ai low heights, is
very effictent. easily huilt and adjusted
and demonstrates exceptional directivi-
ty, this is it. And all this at a cost most
of us on a budget can afford. (|

1976, R. L. Scott, WBYBUT, 200 W,
Chicago Ave., Oak Park, IL 60302.
 [COM 228, serial no. 0017, Ken
Keyte, WOTGL, 3812 Windsor Ave.,
Colorado Springs, CO 80907,

o kC 20 transceiver, serial no. 7312,
Spencer 1. McCarty, W2GTI/K2BUV/
WR2ALB, 98 Delmar Place, Delmar, NY
12054,



Alntes and Kinks

REPLACEMENT SOLDERING-IRON
TP

Unable to locate a tip for my Ungar No, 4035
suldering iron, [ used a copper boat nail that
is threaded with a No. 5-32 die. ~ J. Edward
Croervey, WAZVTG

NEEDLE A SMALL DRILL-BIT?

A sewing-machine needle of the proper diam-
eter may bhe made into a bit suitable for
drilling small holes in printed-circuit boards.
Carefully break off the eve and the point of
the needle, and grind a beveled edge on the
tip, using a sharpening stone, as shawn in the
drawing. — Glenn Jacobs, WN7TCMZ

SEWING MACHINE
NEEDLE

\ GRIND BEVEL

\ ”'%
BREAK OFF

A 5/8-WAVELENGTH ANTENNA
FOR BASE, PORTABLE
AND MOBILE USE

1 have made versions of this antenna for my
cas, for permanent installation gt home, and
another mounted on a camera tripod for use
when operating from a purtable location. As
shown in the photos, the base is a convenient
length of a 1-1/4-inch diameter aluminum

tubing, with PVC pipe fittings press fittedinto
the pipe and acting as insulators. The match-
ing coil is i-1/4 turns of 5/16-inch copper
tubing, 5 inches in diumeter, The radiuting
clement is 2 telescoping automobile whip,
whose length is adjusted to approximately 39
inches, and a sliding tap on the coil is used to
abtain a minimum SWR. Adjustment is fairly
critical, but cnce the proper Jength of the
whip and correct position of the tap ure
found, they may be marked by scratching the
appropriate metal surface. — Ralph Netziev,
Wawzo

ALLERGIC TO HAM RADIO?

The «luy after I buried a length of cnaxial
cable leading to my tower, 1 developed a
severe tash, similar to hives. The day of
installation was very hot, and the cuble had
lain in the sun for several hours. A vonsulta-
tion with a doctor cunfirmed that contact
with the cable had transferred some of the
plasticizer used in the cable jacket to my skin,
and | was gllergic to the chemical. [ had been
sweating, and when 1 dried myself off, the
chemical on my hands got all aver the upper
part of my body. The doctor told me that
polyvinylehloride, or PVC, is a4 very toxic
substance and has even caused a rare type of
liver cancer. it is wise to wear gloves when
handling this material. — Jim Beedle, WONIN

KEEPING RF QUT OF
THE HEATH IM-103
LINE-VOLTAGE MONITOR

1 noticed an apparent line-voltage increase
whenever 1 keyed my transmitter and deter
mined that rf was being rectified by 21 in the
Heath monitor. A powerdine filter was con
structed and installed in the unit. As shown ir
the schematic, the inductors were Nyironic
No. RECS-47, but any value of tf choke
greater than 45 pH may be used, as long «
the de resistance of the coil is less than
ohts, My thanks to Tom Raustert, W2HEO
who ussisted me in eorrecting the problem. -
Alan W. MeCormick, WAZGTT
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PUTTING YOUR BUG OR
PADDLE IN ITS PLACE —
AND KEEPING IT THERE

{ keep my bug in place by applying a smal
amount of rubber cement on the fect am
pressing the key down on the desired spot o
the tabie. When [ wish to move the key, | jus
pry it lnose from the table, The old cemen
rubs off easily, leaving no marks on the table
- M. Crosby Bartlett, K4EU

USING A HOCKEY PUCK
TO INSTALL WIRE ANTENNAS

A thole is drilled w the center of a hocke
puck, and a string is tied through the hole, B;
tying the end of a wire antenna ta the strin
and throwing the puck over a tree branch, u
antenna may be insialled without climbin
the tree. The wercdynamic gualities of
hockey puck make it better suited for th
abplication than the commanly used rock ¢
basebalt, — WALEIR

IMPROVING ¥YOX RELAY
RESPONSE DURING CW
OPERATION OF THE HEATH
HW-101 TRANSCEIVER

When attempting to key the HW-101 -
speeds over 20 wpm, the VOX relay will nc
sctuate quickly cnough, causing the loss «
the first dit sent. Replacing R328, 1 470
resistor, with a 330k resistor increases th
drive to the VOX umplifier tube, V17!
V17A is turned on sooner, and the VOX rely
is actuated more rapidly. - Ed Selo
WAZDIW



USING THE ALLIANCE U:104)
ROTATOR FOR ELEVATING
SATELLITE ANTENNAS

While it is possible to communicate through
the OSCAR satellites using a fixed antenna
elevation of 3{t degrees, it is desirable to have
some means of adjusting the antenna in order
that it may be pointed more directly at the
satellite. The totator used should have a direct
readout of angle of elevation and be of the
type that allows the rotating mast to pass
completely through the body of the rotor.
The Alliance model U-100 is one rotator that
fulfills these requirements, Dimensions for a
mounting plate are shown in the drawing. The
1/4-inch thick aluminum plate is fastened ta
the support mast with two U-bolts and clamps
{Radio Shack No. 15-826). One side of the
rotor shell has a protrusion to keep the rotor
from sliding down the mast when mounted
normally. This part of the casting is removed
with the aid of a hacksaw, and the rotor is
mounted on the plate. The U-100 was not
designed to withstand severs lateral force, and
the loads on either side of the unit should be
balanced. If it is desired to elevate a very
heavy antenna, such as a ten-meter beam,
some sort of thrust bearing should be devised
to relieve pressure an the rotor bearings. Bear
in mind, rotators of this type were designed
for occasional furning of TV antennas. The
internal gears will not tolerate excessive
torque resuiting from attempting to elevate a
heavy system. — WATWVK
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REMOVING HARD-TO-REACH
PA TUBES

In many modern ifransmitters and trans-
celvers, it iy difffculf to grasp the final
amplifier tubes to remove them from their
sockets, due to the tight compartment suz-
rounding the tubes. A modern version of the
Chinese finger grip, manufactured by the
Kellems Phvision, Harvey Hubbell Ine., of
Stonington, CT, greatly simplifies tube re-
moval. The device, used for industrial applica-
tions, is campressed slightly and pushed down
over the ftube. When pulled up, the braid
compresses around the tube envelope, allow-
ing the tube to be removed from its socket.
The braid may be removed from the tube by
compressing it once again. — Devid Higgins,
KIBCG

RESTORING NICAD CELLS
AND BATTERY HOLDERS

The tailure mode in NiCad cells is caused by
fine conducting whiskers which grow between
the electrodes and prevent the c<ell from

accumulating a charge. A momentazy high-
current through the cell will sometimes dis-
integrate the whiskers, allawing the cell to
charge normalty,

I have successtully restored several cells by
¢harging a 35,000-uF capacitor from a 12-volt
supply and discharging the capacitor across
the cell. After two discharges of the capacitor,
each cell was recharged according to the
manufacturer’s recommendations.

The spring clips in battery holders lose
their gripping ability after about a vear and
should be replaced. A poor connection will
result in 2 small resistance in series with each
cell, causing & significant voltage drop when
current is drawn from the battery pack, ~ £d
Piiler, W2KPQ

CENTER INSULATOR
FOR DIPOLE ANTENNAS

I'm convinced that I’ve seen this general idea
published elsewhere, and if it has been it is
probably worth repeating for the benefit of
people who are new to amateur radio. Nearly
all amateurs use a half-wavelength dipole on
at least one band, and finding a secure center
insulator for coaxial feed is not always an
easy assignment ~ if I may inject a truism!

While browsing recently through a local
hardware store [ spotted some bins filled with
white plastic Ts and other unions for use with
PVC plumbing pipe. The Ts looked especially
interesting, as they came in a variety of sizes
(OD). 1 purchased two medium-size units,
took them home, then performed minor
surgety sa that they would be suitable for my
intended purpose.

I drilled two holes at each end of the
horizontal part of the T, The two dipole wire
clemetits would be threaded through the holes
and secured there, At the top dead center of
the T I drilled a larger hole, through which I
threaded the R(G-58/U feed line. Following
the assembly and soldering of the center
section of the dipole (see accompanying
sketch), [ filled the vertical portion of the T
with epoxy cement to assure minimum styain
and “worrying” of the coax cable where it
fanned out above the T to join the dipole
elements. The cement was used alse to seal
the open part of the ¢oax (braid and center
conductor), thersby preventing water from
entering the cable to degrade it.

inverted-V enthusiasts may wish to invert
the T and use the stem as the halyard
connaction point for the antenna. If that is
done, the entry hole for the coaxial cable will
be the one which was used as an exit hole in
the first example. — W1 F8

TOWARD BETTER-LOOKING
PANEL LABELS

Few of us have access to engraving tools and
silk-screen equipment for making profession-
al-looking labels on our equipment panels.
Yet, most of us feel that a piece of homemade
gear that works well deserves to look nice if it
i$ to become a permanent part of the ham
station. .

Having grown weary of battling with
water-transfer and press-on decals over the
vears (to say litle of trying to keep a fresh
supply on hand at all times), { turned to the
mare commaon practice of using Dymo tape
Iabels. | recalled the rather tired and “*ham-
my” fook that T had obtained when using
them in the past, and then decided to try a
better approach than before: [ painted the
panel a calor that would match the available
label-tape colors. The results were consider-
ably more impressive than when I had put,
say, black labels on a red panel, blue labels on
a black panel, ete, By selecting paint and label
colors that were matched closely, the Jettering
on the labels predominated so that the main
body of the labels did not stand out as
grotesque rectangles on the panel.

A further improvement came when 1
trimmed the cnds of the labels to an arc by
means of scissors. Getting rid of the right-
angle corners imparted a more professional
Ieok. A pair of fingernail clippers turned out
to be a useful tool for that job, - Doug
DeMaw, EPOET

EASIER INSTALLATION OF
CONNECTORS ON COAXTAL CABLE

If difficulty is experienced forcing the vinyl
jacket of a coaxial cable into a connector or
reducing sleeve, a shof of aerosal silicone
spray on the jacket will usually ultow the
cable to be easily fitted into the connector. —
Lee R. Wical, KHOBZF

RECEIVING NOAA WEATHER
REPORTS ON TWO-METER
FM RIGS

Most two-meter {m transceivers ate sufficient-
ly broadbanded to allow reception of NOAA
weather reports on either 162,40 or 162.55
MHz by installing the proper receiver oscii-
ltor crystal. If the operator travels, it might
be useful to have crystals for both frequencies
installed in the rig, allowing one to receive
current weather information while in transit.
~ Bob Mighorino, KZYFE
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Speak Up,
We Can’t Hear You!

Who, ME write for QST? Whether your idea is a weekend
construction project or an insight into a special ham, you can
share it with fellow members by contributing to QST.

By Jerry Hall,* K1PLP and Judy Gorski™™

At a regular meeting of the Palmer
Amateur Radio Club. Lee Johnson,
WADXYZ, was showing off his nifty
little 2-meter, direction-inding receiver
he had just completed. Several times
lately the club repeater had been locked
up by some strange signals, and in his
spare time Lee had built this receiver to
help track down the source. The plan
was, after Fee got his receiver built and
working, for other ¢lub members to
duplicate it, That way they could hunt
as a team, using their regular 2-meter
mobile gear to work direct while track-
ing down the mysterious offending sig-
als.

Lee was chosen to do the initial
work because he had a real knack for
laving out electronic circuits. He wasn’t
what you'd call a true design engineer,
although he did read a lot about circuit
design. Most of his design ideas came
from QST articles and the ARRL Hond-
bhook. You see, Lee was a farmer by
profession. He owned some land on
which he planted wheat, mostly. And he
had a modest amount of live-
stock. His fellow club members were
urging hinr fo write his little receiver up
for ST, He couldn’t be convinced
because his formal education ended
when he finished high school. He fig-
ured anything se wrote would be tossed
in the wastebasket by the editors of
(ST, because he never did too well in
his “English Comp. and Lit.” courses.

A housewife with three school-age
children, Kathy Keeling, KOXYL, is also
a member of the Palmer olub. Often

*Associate Technical Editor
*# Editorial Supervisor

There Lee was, madly cdeciphering notes
written on cofieestained napking., He didn’t
think the editors would appreciate receiving
a napkin collection as an article for QST

during the day she gets on 20 metess,

just fo pass the time. A couple of

months ago, she tuned in 2 signal from a
South American amateur calling “('Q,
Medical Emergency.” She made contact
with the ham, a missionary she later
found out, and learned that a nearbry
viflager urgently needed 1 rare drug
serunt. Without it, he probably could
live o more than g few days. Kathy
didn’t know what to do. As 4 housewife
in the farming community of Palmer,
remote from any large cities, what could
she do?

Suddenly, Kathy realized that the
Iocal police authorities might help, or at
least advise her what to do. She tele-
phoned the county sheriif, who reacted
swittly. From there on it's hisiory about

how the sheriff mude a conterence-cal
hookup to a large medical center 15(
miles away, how Kuthy acted as a relay
between the U.S. doctors and the Soutl
American missionary, and how, while
kathy was on the air, the center con
tacted an official at the U8, State
Bepartment. Through him plans were
rapidly completed for air delivery of the
needed drug serum, and Kathy, admidst
profuse thank-vous, relayed this infor-
mation to the missionary. By this time
she was anxious to sign off so she could
dash out to pick up the kids after school
and head for the grocery store. She
never gave the contact much more
thought, until she received a letter o)
commendation trom the oificial at the
State Department. She had been a part
of saving a life!

At the radio club meeting when Lee
Johnson was being urged to write up his
direction-finding receiver, someone else
suggested that Kathy ought to write
about her experience, too, and send it
to OST. "lt’s not everv day,” they told
her, “that ham radio is directly respon
sible tor saving a life.” Kathy became
interested. Would (8T really - prini
something she wrote? She could almost
see the byline now at the top of the
(ST page. "By Kathy Keeling, KRXYL.”
Wouldn’t that thrill her faumily anc
friends! But never having written for .
magazine, she didn't have the faintest
idea of how to go about it. “Too muck
of a hassle,” she decided, “especially
with the kids and all to iake care of
QST probably wouldn't be interested
anyway.”

Lee and Kathy are fictitious charac



ters. ot course, hut their stories are
typical of those which ofien go antold
because individuals feel that “QST
won't be interested.” COr that they
“can't write good enough.” But look at
it this way. Q57 is not published for the
sake of a few editors; it’s published for
you, as members of the ARRL and as
readers of ST And this iy the way the
editors at ARRL headquarters view a
potential article when it is submitted:
“Will the readers be interested?” The
wilitors don't care particularly whether
the writer is 2 farmer or a scientist, a
housewife or an experienced joumnalist.
Whart they do care about is whether the
information is worthwhile, Nowvel or
unique construction technigues, design
innovations, improved circuils, new
developments, a fresh approach to an
old subject . . . rhese command reader
interest. And consider, too, that articles
are contributions by pou, the member-
ship. to your journal. Technical material
advances personal knowledge, puts skills
to practice, and benefits the radio art.
Yet amateur radio is more than digital
readouts, infegrated circuits, and micro-
processors. Personal experiences and
emotions keep it human and rooted in
real-ite substance. People are always
interested in reading about dramatic,
humorous, common human events
as those experiences happen to uther
people, moment by moment, from their
own range of viston, both inner and
outer. Maybe the way it’s originally
submitted is not the greatest, but so
what? After all, it’s the job of the staff
4t ARRL hg. to help the wriier poiish
the malerial so it has appeal and sparkle
when it comes out in print. But that’s
getting ahead of our story.

How (Can an I1dea Become
a OST Article?

Let’s assume that he Palmer club
members kept working on Lee and
Kathy. Finally around the time coffee
and doughnuts were being served, both
had agreed to contact ST editors
gbout their ideas. Lee asked those
around him for help. Suggestions flowed
freely, and there Lee was, madly writing
notes on paper napkins, the only writing
material within easy grasp, Somehody
spilled coffee on his notes, but that
didn’t bother Lee. At this point, he wus
determined to go full steam ahead.
Later, uf home, Lee decided that prob-
ably the editors wouldn't be enthralled
by receiving his coffee-stained napkins
as an article for (ST, Instead, he'd work
from his notes and write in simple
language about where he got his ideas
and just how he built his little receiver.
“Write it just Jike vou were telling us
how to duplicate it,”" one of the guys at
the radio c¢lub had told him. “And
maybe not evervone who reads about it
will want to build it,” another sug-

At one of several editorial stops, rough spots
in Lee's manuscript that may have been awk-
ward for a reader to follow are smoothed out.
The production process for Q8T articles be-
gins as early as four months in advance of the
date of the issug,

gested, “so tell more than just how to
build it. Tell some of the background,
too, like why tiie club decided to buiid
the receiver.” That wouldn’t be hard,
Lee figured. Then he'd get one of the
other club members to look it over for
him, and he'd send that along with the
schematic diagram and a couple of
Polaroid snapshots to the editors of
(ST. Maybe they would be interested.

since Kathy didn’t know quite how
to go about writing her story, she
decided first to send a letter to 225
Main Street, Newington, to see if they’d
be interesied. Her letter usked haw she
should go about preparing if, fou. A
couple of weeks passed, and Wathy
hadn't heard 3 word in answer io her
letter. She was getiing anxious. “Tt’s
true,” she told herself, “they’re not
interested in my story.” But soon the
postman brought a reply from the

Ta get all the information into the Q8T styte
of presentation, the handling editor had made
several changes in Lee's penciled diagram, such
as replacing Lee’s symbols for a common con-
nection {a triangular arrangement of harizon-
tal lines) with a rake-shaped symbol. In O8T
terminalogy, Lee's symbol meant an actual
connection to the earth, The editor then
handed the drawing over ta the draftsman,
who redrew it with ink on a large sheet of
Mylar.

Editorial/Production Department at
Headquarters: Kathy's story certainly
did sound promising, but there could be
no commitment to publication without
fust having actual written material to
teview. (ST welcomed manuscripts
(that’s what the reply called them) on
all kinds of amateur-radio-related ex-
periences - humorous accounts, de-
scriptive travelogues, personality inter-
views, nostalgia recoilections, photo
stories, cven fiction would be con-
sidered. “Sometimes,” the letter ex-
plained, “material sent by a reader/
member doesn’t work out as a full-
fledged QST article, but siill it may be
useful to the stafl’ in other ways.” It
might be rewritten into a stray, con-
sidered for “Correspondence,” digested
for *“League Lines,” extracted for “Hap-
penings” or “Washington Mailhox,” or
edited info the “Public Service™ column,
It the subject area was limited in reader
appeal or if it was news of reglonal or
lopcal interest, the material might be
siotted for a specialized bulletin sent
from ARRL headquarters to those most
concerned with that subject,

And, although handwritten informa-
tion was acceptable, a typed manuscript
was preferable -~ double spaced on plain
white paper, one side only. Yes, erasures
and cross-outs were okay, just as long as
the information was clearly readable.
“And in addition, we’ll be wanting some

:pholographs to include with vour arti-

cle. Photographs.™ the letter went on to
say, “can tell as much or more of the
story as written words. Black and white
8 X 10 glossy prints are best, although
5 X 7 prints are suitable.” The reply
suggested photos of Kathy operating her
station, and maybe one of the sherift (if
she could arrange for it). Also, could
Kathy abtain a shot or two of the South
American missionary at his ham station?
They’d like to have those photographs
accompany the manuscript when Kathy
submitted it. “And please do include
the letter of commendation from the
state Department. which will be re-
turned to you.” Kathy was elated! She
set out immediately to get the material
together for her article.

And in the Technical Depariment . . .

Meanwhile, Lee’s completed manu-
script was delivered to the Technical
Department ut Headquarters, The de-
partment secretary typed a letter of
acknowledgement to let Lee know his
materfal had arrived safely. The letter
asked Lee to please stand by while
technical staff members reviewed his
article. Glancing up from his work as
the letter was brought in for his signa-
ture, the Technical Editor immediately
signed it and put it in his ouigoing mail
basket, He began casvally leafing
through Lee’s manuscript, He had in-
tended only to gain an idea of its



xm183,i5,t was not lang ago, that some mysterious signals .

content and then lav it aside while he
finished his work at hand. But as he
looked at the diagram and the Polaroid
snapshots he exclaimed to himself,
“Hey, this is a nifty litile direction-
finding receiver!” He was impressed by
Lee’s construction techniques and
thorough design approach. However, the
Technical Editor would not make his
final decision on dccepiing or rejecting
any article until it had beeu circulated
atnong all the members of the technical
editing staft for commenis. If was not
possible for every piece of equipment
which appeared in Q8T io be con-
structed and tested at Headguarters, so
in addition to considering reader inter-
est and appeal, the statf members wouid
review the materfal to see that the
construction project conformed to good
engineering practice and showed no
design faults. The Technicul Editor
placed the folder containing Lee's
material in a jacket with other manu.
seripts which had also come in that day
and passed the jacket along to his
assistants,

After several working days, the
manuscripts made their way back to the
Technical Editor for his final review. He
looked over euch manuscript and the
aceompanying comment sheets. “Nice
workmanship,” wrote one editor on his
comment sheet about Lee’s article
“Good design  practices.” Another
wrote, “Photos NG for @8T,” meuning
the quality or composition of the Pola-
roid snapshots [.ee had supplied was not

. . that's the first line of Lee's
edited manuscript as & typist recorded it in coded form on magnetic tape in the 1BM composing
system. Here the coded instructions are being used 1o print out the information in QST type
at a speed of 150 wpm!

good enough tor publication. "Some
rough spots here und there,” wrote a
third, “but caretul editing will fix that.”
And so it went. Most agreed that Lee’s
article should be accepted for publica-
tion, Another manuscript concerned an
glectronic keyer. By itsell, it had the
merits of a good article — but five of the
last nine issues of QST had carried
electronic keyers, and iwo additional
kever manuscripts were heing held for
publication. Several readers had written
to complain lately shout “too many
articles on keyers.” Reluctantly, the
Technical Editor took that manuscript to
his secretary and asked her to prepare a
letter to the author expressing regret that
there was no immediate need for the
article. That letter wouid accompany the
manuseript on its return to the writer.
The Technical Editor hated the task of
retrning a manuseript, for each time he
knew how disappointed the writer would
be, “What we could use,” he said half
under his breath and half to his secretary,
“is a variety of good, earthy construction
articles on simple projects that a Novice
can build.” At the samne time he asked his
secretary tu prepare a letter of ac-
ceptance for Lee Johnson,

Lee’s Article Had Made (¢!

Lee was stunned by the news. He
was shaking with excitement as he
continued reading the letter. It ex-
plained that no specific date for publica-
tion had been set because of a sub-
stantial backlog of coniributed material

on hand — and that the practice wast
schedule articles in accordance with th
dates of receipt and to provide a ba
anced table of contents for each issue ¢
(ST, The letter gave him the name ¢
the handling editor, the person wh
would be readying his article for th
production process. It Lee had an
questions, he should contact that editc
directly. And photos for publicatio
would be needed. Could Lee supply 8 |
10 glossy prints of his receiver showin
inside and out? Lee knew that man
hams also dabbled in amateur photo
raphy so supplying photos would has
been no problem for them. But workin
the farm left little time for that sort «
thing; the Polaroid was the only camer
he owned, He continued reading, If h
couldn’t send photos, would he ship
little receiver to Hg. where the stal
photographer would take the necessar
shots? OF course lee could do tha
He’d box it up right away and mail i
Send it insured, the letter told him, an
they'd reimburse him for the shippin
Costs.

Months passed. Lee had long sinc
set in his receiver for photos, and
had been returned. When each new iss
of G§T wrrived, he eagerly tore off th
wrapper and searched the table of cor
tents for his article. But no, it wasn't {
any of them. “Maybe they change
their minds,” Lee was thinking, “an
aren’t going to publish it after all.
Somewhat dejectedly he dug out th
letter from the Technical Editor an
reread it. “If you have any questior
about your article,” it said, ““please fa
free to contact the handling edite
directly.” Well, he had questions alrigh
Why had they decided not to publish
article? Or maybe they had lost it?

On a blustery March day, back cam
the reply. No, they had not lost h
article. 1t was tentatively planned it
appearance in the June issue, and wor
on readying it for print was alreadv we
under way. Lee was relieved, but |
thought to himself, “Gosh, that long
That was still three months away.” Tk
letter went on to explain that work ¢
technical articles was begun fol
months prior to the date of the issue ]
which the material was to appear. Ls
was somewhat surprsed and a litt
skeptical. But it was true. Even as L«
was reading the reply, the handlix
editor was busy on Lee’s manuserip
“Boy, this article is a iot better oy
nized than one of those T handled la
month,” the editor thought, to himsel
“l had to cut and paste that one as
completely rearrange all the iext to g
a logical presentation. | was afraid if
author wouldn’t recognize his own arf
cle, but he sure did like the way it can
out.”

Shortly after the first of April, Lee
edited manuscript went to the Editoria



Production Department at Headquarters,
The sequence of events which followed
within the next few weeks transformed
all the bits and pieces of information
concerning Lee’s receiver — lexi, draw-
ing, photographs and captions — into a
single, eye-catching presentation for the
readers of OST. And shortly after the
first of May, ready-to-print material for
the entire June issue would be going
from the Headquarters building to the
printer. And within three weeks after
that, copies of QST would be going
from the printer to the post office for
delivery Lo the readers.

Lee’s article had made it! The fellow
who just barely squeezed through high-
school English had become a OST
author. And so had Kathy, the house-
wife with three school-age children. Her
article, which was also appearing in the
June issue, had traveled a similar circula-
tion path in the Editorial/Production
Department at Headquarters to ready it
for its QST debut. It was marked by
generous use of detail, vivid direct
quotes from her conversations with the
South American tnissionary, and con-
crete examples to illustrate her impres-
sions. She really had succeeded i
making the scene come to life. Like
Lee's, her words had the sound of one
person simply talking to another. The
serious tone of her topic was in direct
contrast to the humorous treatment of
message handling by another writer
whose material was also scheduled for
the June issue. Another companion
piece for that issue was a photo feature
story of amateur-radio backpacking into
the California mountains. Yes, there
they ail were, cach just a story about
some pergonal experience or project in
amateur radio, bui each a story the
writer was telling vividly in crisp black
and white in the pages of OST.

Why Not Write 1t for QST?

Our story could end here but it
doesn’t, for this could become your
story. Sit back for a moment and
consider all the exciting moments ama-
teur radio has brought to you: How
clated vou were when that super-
colossal signal buster vou spent hours
building actually worked and how vou
wanted to fell the world; memories of
radio back when you were a teen, 60
years ago: that off-beat operator across
town that you love to ragchew with: the
contest you and your buddy worked
portable from a raft during a hailstorm
- and captured last place; or the time
vou iried to explain your hobby to thai
classroom of toothless second graders.
This is the real stoff of amateur radio
that goes untold unless you who ex-
perience it take a fling at putfing your
thoughts and feclings on paper so they
can be shared with QST readers. You
can approach your subject with your

When the layout artist rough-pasted Lee's article, it came up shy of filling four complete pages.
"I wish more clubs and individuals would serd in short, interesting anecdotes to run as stray
fillers,” she commented to her assistant, “We're ahways in nead of them.” She selected
appropriate photo strays to complement lLee’s article

heart, vour head, your funny bone or
your soul. And you may feel even more
relaxed if instead of approaching a
blank sheet of paper with pen in hand
you grab your mic and speuk your story
into a cassette recorder. Just don™t
forget to type il oul before you send it
on its way to Headquarters! And if your
knees knock at the thought of doing a
solo, why not join up with that buddy
and work out a split deal as co-authors,
An author’s puide s available upon
request,

What's in it for vou? The personal
satisfaction of sharing your knowledge
or experience with others of the ama-
teur radio fraternity, for one thing, and
perhaps 4 sense of well being at having
contributed in some way to the amateur
radio state of the art. We won't promise
you fame and fortune, although some
authors have become quite well-known
through their articles in ST and others
have been offered well-paying jobs 4s a
resutt of their display of ingenuity and
talents.

ARRL runs on volunteer power.
Directors, vice directors, officers, SCMs
and SECs, club officers, instructors,
public relations assistants and a host of
others serve amateur radio without pay.
OST is the official journal of the

League; its authors, too, are volunteers
adding their contribution to the art and
sclence of amateur radio, just as scien-
tists and engineers contribute to thedr
journals. Most writers feel it is a distinct
honor to have their material appear in
OsT.

You could be the winner of an
award, too. For each issue of QST, a
Cover Plaque Award is given to the
author (or co-arthors) having the best
article in the issue, as voted by the
sigteen ARRL directors, The article
may be either of a technical nature or of
a generaldnteresi nature. This award
consists of an engraved plate of the
cover of that issue, similar to the print-
ing plate used in its reproduction. The
plate is mounted on an attraciive hard-
wood base, and the author’s name and
call letters are inscribed. (ARRL staff
members are ineligible for this award.)
The Technical Excellence Award is a
silver cup appropriately engraved. and is
awarded to the individual amateur who
made the most outstanding technical
contribution to the amateur state of the
art in the year for which it is given.
Typically, this award is presented to
QST authors.

So . . . let us make this your story.
We'd tike to hear from you! [GE—]
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Getting to Know OSCAR—
from the Ground Up

Part 1:

With yet another amateur satellite in the final

planning stages, there's no time like the present to tune in

to the OSCAR:s.

This five-part series will help you explore

all you'll need to know about satellite communication.

By Joel P. Kleinman,* WA1ZUY and Charles J. Harris,** WB2CHO

-I::e Rev, Donglas Millar, WBONST, of
Rutland, ND, has no difficulty pinpoint-
ing why he returned to amateur radio
after a 10-year lapse: “OSCAR more
than anything got me back,” he recails.
“It was one uf those bugs that really bit
e hard.”

On the other side uf the country,
Fred Merry, W2GN, of East Greenbush,
NY, had spent half & century as 4 ham
before he tuned in io the amateur
satellites. “OSCAR opened up a whole
new future in ham radio for me. 1 gota
big thrill out of it, and to this day, I'm
still at it,” he explains.

When it comes to recounting how
they became hams or first had their
interest aroused in a certain aspect of
their hobby. no two people iell the
same story. Asked why they zot in-
volved in communication through the
OSCAR satellites, however, these two
active radio amateurs from different
generations and different parts of the
country tell remarkably similar tales.

“it Must Be Pretty Easy”

Active for a few wyears in Los
Angeles, Doug Millar gradually found
that competing interests took time away
from his hobby - until AMSAT-
0OSCAR-7 provided a tailor-made excuse
to get going again.

"l came across a Stray in (8T that
listed its orbits, and | just started
listening at first,” he remarks. 'l could
see that it must be pretty easy, so. |
started getting some oquipment lo-

*OSCAR Edueation Program Asst., ARRL
#*(Club and Training Manager, ARRL
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gether.” For the Rev. D). Millar, com-
munications through the satellites was a
way to start from the ground up in an
exciting new aspect of amateur radia, *l
got the feeling of being in the 2ist
century, and really enjoyed the chal-
tenge,” he says.

Onece he got started, the 32-vear-old
minister wasn't content to sit back and
enjoy his newly acquired satellite exper-
tise. I spent some time thinking about
how 1o use it in church work,” he
explains, “and came up with a whole
different area” — giving yvoungsters the
chance to talk to other parts of the U.S.
and the world through the suiellites. At
a recent Lotheran vouth exposition in
New Orleans, the Rev, D, Millar taught
his charges how to help him track
AMSAT-OSCAR-7. As it rose over the
horizon, he transmitted while two
youngsters aimed the antenna. Among
the more notable contacis were several
with Third World countries, Bui, he
reports, the kids were most impressed
when they bounced signals off the
Superdome up to the sateilite.

To provide a broadening experience
to children in his rural part of North
Dakota (“I’s 35 miles to the nearest
stoplight™), he is working with NASA to
give these voung people a chance to talk
through the ATS-i satellite, also ac-
cessible with amateur equipment.

“1 reully enjoy the challenge of
wotking the sateliite,” he says, “es-
pecially QRP days. My signal gets oot
extreinely well.” Never one to avoid a
challenge, the Rev. 3. Millar is already
checking iate the meodifications he’ll

need 10 use the next AMSAT-OSCAF
satellite. Meantime, he will continue hi
educational pursuits through the twe
OSCARs now in orhit. *That’s one o
the professional benefits { get from th
satellites,” he explains,

Fred Merry Was Ready

*“I had done many things over my 3(
vedrs in ham radio,” Fred Merry recalls
“but DXing und building equipmen
emained my major interests.” As th
years passed. he graduated trom spark
sep o vacuum tubes, from a-m to ssb
By the 1970s, there seemed to be
new horizons lett to conquer, anc
W2GN’s enthusiasm for his lifelon
hobby was beginning to wane.

“Then came the day { read a (97
article on OSCAR 6 called ‘Are Yo
Ready lor the Coming DX?T and
realized they were pulting up a salellite
vou could uctually talk through. Thai

While on vacation in Sardinia in August,
I5TDJ worked 29 eocuntries and four con-
tinents from this OSCAR station. Eight-year-
old Philip is at the mic.



Fred Merry, W2GN, who after a half century
as & ham enteved the 21st century via the
amateur sateliites,

started me off. 1 got on the first day
A.0-6 was up,” he remembers.

As a lormer telephone company
gmplayee, Fred Merry had wide ex-
perience in wire and radiocommunica-
tion which tied in with some new
advances in amateur radio. “As each
camne along, [ became overzealous,” he
laughs. But OSCAR was something new,
a DXer’s dream. The average ham now
had the opportunity to work previously
unexplored methods of communications
which offered great potential. Fred
Merry jumped right in.

“For a guy who had been in ham
radio & long time, this was something
new,” he says. “[ found it fascinating.”

He had heard Sputnik 1 on 20 MHz
(1 got a big kick out of that™), but
didn’t take much note of OSCAR until
the March, 1972, QST article caught his
attention. AMSAT-OSCAR-6  was
Jaunched soon thereafter, and W2GN
soon established himself as a leader in
the ranks of OSCARphiles.

Although he has built the world’s
first mobile OSCAR station and con-
ducted several unprecedented experi-
ments
Greenbush, NY, resident says his biggest
thrill is the personal contacts he’s made
through the QSCARs. “The type of fella
you speak to seems to be your type of
gty — vou find yourself talking with a
lot of kindred spirits.”

Although now approaching his 70th
birthday, W2GN is looking forward to
the launch of the new A-O-D satellite
with as much enthusiasm as one of
Doug Millar’s kids.

Most Within Range

All you'll need to become one of the
“kindred souls”™ on OSCAR is a 10-

meter receiver and antenna, and a 2-

with the satellites, the FEast.

meter transmitter — along with a Tech-
nician (or higher) license.! At last
count, there were hams in more than
100 nations of the world using OSCAR,
mast of whom are within range of the
U.S. and Canada, If conditions are right,
contacts up to 3000 miles away can be
made through the satellites,

Both OSCARs 6 and 7 contain 2- to
10-meter transponders, which perform
like land-based repeaters. They take a
small slice of the 2-meter amateur band
and transtate it exactly to a part of the
10-meter band. Every signal in the
uplink passband is reproduced, com-
plete with original chirps and distortion,
in the dowualink passband. OSCAR 7
also has a Mode B transponder, which
alternates daily with the Mode A 2-to
10-meter transponder. In Mode B,
OSCAR 7 receives signals on the 70<m
band and translates thern to 2 meters.

Although the {ransponders can han-
dle several modes, the only ones in
regufar use are ¢w and ssb. The others
are less eftictent and should not be used
except for experiments sanctioned by
AMSAT, the Radio Amateur Satellite
Corporation. '

Finding the OSCARs

Now you have to find the satellites.
Both OSCARs are in similar, sun-
synchronous polar orbits that bring
them about 910 miles {1,500 kilo-
meters) above the earth’s surface. The
combination of the earth’s rotation

'The FCC has wrunted Techricians a special
authorization to work through OSCAR.

s AT e . A Vigha

An artist’s conception of AMSAT-QSCAR-7, the most sophisticated amateur satellite in orbit,

under the orbit and rapid (15,000 mi/h-
24000 km/h) motion of the satellite
along its orhit puts each OSCAR within
range of a given spot on earth twice
each day - the local morning and
evening. Two consecutive orbits are
within range both times, providing the
satellite users a potential of four “bhand
openings™ each day for each satellite -
band openings prediclable to the
minufe., The only lmitations are the
current transmitting schedules of the
satellites. These can be found elsewhere
in this article.

Accessible for up to 25 minutes at a
time, signals through OSCAR will be
within 100 kHz of each other — o need
to tune over three bands searching for
the X, You can even hear your own
signal as it comes back through the
satellite, allowing for instantaneous fine
tuning of your gear.

You need not be an astrophysicist to
find the satellites. Creative OSCAR en-
thusiasts have devised tracking methods
that will suit just about everyone’s level
of expertise. One of the more recent is
the ARRL OSCARLOCATOR, a device
that allows quick computation of the
time the satellites will be within 1ange
of vour location, be it any place in the
Northern Hemisphere, 1t is available for
81 posipaid from the ARRL,

Another convenient way to find the
satellites is to listen ito the daily bulle-
tins over WIAW. Other methods that
have proven valuable include a variety
of computer predictions (some de-
veloped by college students) of where
the satellites will be at a given day, with

Launched mare than two years ago, it was built and is continually monitored by & team of

international amateur radio operators.
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Table 1

Spacecraft Freguencies

SPACECRAFT UPLINK DOWNLINK BEACON
ADH 145 900 — 146.000 MH2 29480 —- 20550 MHz 29,450 MHz
A-0-7
Mode & 145.850 — 145 950 MHz 29400 — 29 500 MHz 29,502 MHz
Mode B 432,126 — 432,175 MHz 145 9765 —145925 MHz 145972 MMz
Notes

1} All date and time references are UTC {formeriy GMT).
21 QOSCAR 6 operates Monday, Thursday and Saturday evenings (ascending passes only} and

Sunday mornings {descending passes).

3} OSCAR 7 operates in Mode A on odd days of the vear, Made B on even days, Wednesdays

are raserved for experimental uses,

4} The Mode B transponder turns “upside down,” A signal to the low end of the 70-cm input
returns on the high end of the Z-meter output, and vice versa. Thus, an upper-sideband
signal returns as lower sideband.

5

watts of erp when transmitting.

‘Mode B orbits on Mondays {UTC) have been designated QRP orbits — use maximum of 10

aftitude and azimuth values for aiming a
beam antenna. The Satellabe it a map
“slide rule™ that gives the track of the
satellite, the time it is within range, and
both beam headings.

When to Listen

The present schedule has OSCAR 6
turned on for two-way communication
on Monday, Thursday and Saturday
mornings UTC {Sunday, Wednesday and
Friday evenings local time in Narth
America), und Sunday evenings UTC
{Sunday mornings local time). OSCAR
7. which celebrated its second anniver-
sary November 13, 1976, may be used
on Mode A on odd days of the year
{transmitting at around 29.5 MHz) and
on Mode B on even days (transmitting
at around 1459 MHz). Mode B orbits
that fall on UTC Mondays have been
designated QRP orbits - a maximum of
10} watts erp should be used.

Other special QRP orbits have been
designated for January and February.
Latest information can be obtained
from WI1AW bulletins or the ARRL.

What can you expect to hear and
work through OSCAR? Sateilite users
inhabit every state and province, and
more than 100 npations of the world on
seven continents. Lhe low power and
simple antennas needed to work the
satellites makes rhem ideal targets for
apariment dwellers and others with
equipment [imitations.

The tefemetry on the I0-meter
beacons common to both OSCARs tefls
a great deal about the condition of the
satellite. You can record the Morse code
numbers at high speed and decode them
later at a slower speed. By inserting the
numbers into the appropriate formulas,
the satellites” vital life signs can be
monitored. In this way, the level of
functioning of the solar panels and

These special QSL rards will be sent to persor
sending telemetry signal reports to AMBSAT,
the Hadio Amateur Satellite Corporation, P. (
Box 27, Washington, O 20044,

batteries is kept at peak level.

By sending a telemetry report fc
AMSAT, Box 27, Washington, IX(
20044, the organization that has over
seen the last three OSCARs, you wil
receive a colorful QSL card (as shown
13 a confirmation of your report. Othe
certificates and awards available te
OSCAR users include the OSCAR Com
municators Club ceriificate, also fron
AMSAT. and the “Satellite 1000,” o
DX Achievement Award, trom the
ARRL.

Whether you are a DX enthusiast
avid paper-chaser, or a longtime radic
amateur like Fred Merry who wants i
add a new dimension to his hobby
OSCAR is fur you. Successive articles 11
this series will delve into the basics o
transmitting and receiving, antennas
tracking and the many practical uses o

the satellites, such as the OSCAF
Educational Program. 5=

An OSCAR Glassary

AMSAT ~ The Radio Amateur Satellite
Corporatien, a nonprotit organization lo-
cated in Washkington, DC; has overseen
the development of the last three
OBCAR satellites,

AMSAT-0SCAR-6 — The longest-lived ama-
teur satellite, Jaunched Qct, 15, 1972; has
been used by more than 3,000 amateur
stations in more than 100 nations.

AMSAT-OSCAR-7 -~ The latest and most
sophisticated OSCAR; jaunched Nov.

15, 1874,

AQS fsee alsn LOS) - Acquisition of sig-
nal — the time you can first hear the
satedlites, usually just after they rise over

" the harizon.

Ascanding Node — The point where the sat-
ellites cross the equator traveling north.

Codestore — The special system that allows a
Morse code message to be placed in a
memary storage unit and automatically
broadcast with telemetry data.

Deacending Node - The puint where the
satellites cross the equator traveling
south.

Doppler Effect ~ An apparent shift in fre-
quency caused by the sateilite’s movernent

toward ar away from vour location.

Downlink - The frequency at which radia
signals are received from the satellite.

ERP — Etfective radiated power — trans-
mitter output after transmission line
losses, multiplied by antenna gain,

Inclination — The angle at which the sat-
ellite crosses the equator,

increment — The number of degress |langi-
tude the satellite appears to move west-
ward at the eguator with each orbit.
Both sateiiites have an increment of
approximately 28.7 degrees.

LOS [see also AOS! — Loss of signal — the
time the satellite's signals pass out of
range.

Mode A — The 2- to 10-m transponder aboard
DSCAR 7.

Mode 8 — The 70-cm to 2-m transponder
aboard OSCAR 7.

QOSCAR — Grbiting Satellite Carrying Ama-
teur Radio. There have been seven in the
series and more arg being built.

QSCAR Education Program — A special
pragram that brings live demonstrations
of the satellite to classroorns. Teachers
use ARKL curriculum materiais to ap-

ply the principles to a wide variety of sub-
jeet areas.

Pass — An arbit of the satellite.

Passband — The range of frequencies han-
died by the satellite’s transponder.

Fariod — The time it takes for a complets
arbit. Periods of both satellites are ap-
proximately 115 minutes.

QRP Tests — Special orbits set aside for op-
erating through the satellites while using
a maximum of 10-watts erp.

Sun-Svachronous — A type of orbit that ap-
proximates the sun’s apparent movement.
Because their orbits are approximately sur
synchronous, OSCARs 6 and 7 can be
heard at ane location at about the same
tirmes each day.

Telemetry Beacon -- The transmitters ahoard
vach satellite that enable ground stations
to monitor the satellites” vital functions.

Transponder — The repeater aboard the sat-
enites (OSCAR 7 has two) that retrans-
mits signals it receives an another frequen

oy,
Uplink — The frequency at which radio sig-
nals are transmitted up to the satelljtes.
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We’ve Only Just Begun!

There's a new rhythm in amateur radio, and it's definitely
upbeat. 1976 swung in with a crescendo of growth and
activity — and the tempo isnt getting any slower!

By Bruce Alan Johnson,® WABIDN/WA1ZOP

Scu what's happenin®? Growth, that’s
what - growth and achievement
throughout the Amateur Radio Service!
In fact, 1976 might well be considered
to be one of the most eventful years in
the history of amateur radio.

There's an old Pennsylvania Dutch
proverb: "It doesn't depend on size, or
a cow would catch a rabbit.” Ever heard
it? Well, (ST readers know that this just
isn't true in the case of amateur radio;
As the editorial in the November issue
pointed out, we must grow, or we may
well lose our hobby in 1980, Re-
sponding to this reality, the amateur
movement structured itself to meet the
growth we anticipated and even to
stimulate it. Worldwide, as you can see
from the graph. there are presently over
&00,000 licensed hams — and it won't
be long before we top the vne million
mark.,

1976 might well be considered to
be one of the most eventful years
in the history of amateur radio.

As vou read this, over 25,000 stu-
dents have become amateurs — Novices
- and thousands more are enrolled in
classes being held in clubhouses, class-
rooms, garages, kitchens and backyards,
Curious as to how su many people could
get into ham radio? We feel a major
reason is because of the League’s dy-
namic new ¢lub and training prugram
outlined in the pages of QST in March
by General Manager WIRU, and autho-
rized by the Board of Directors. Head-
quarters came up with dozens of pew
promotional/training materials and pro-
cedures, {from introductory handouts to
the comprehensive and extremely

*International Services Assistant, ARRL

popular Fune in the World with Ham
Radio. The 250-page ARRL Instructor’s
Guide {complete with slides, student
handouts uand tests) has become the
maijnsiay of the training program now in
progress throughout the U.S. Being one
of the program’s instructors, this writer
can gattest that there has never been
anything like it for bringing newcomers
into the world of amatenr radio. But we
can’t stop there, can we? A new General
class course is on the drawing board,
and will be available this spring.

The citizens band is loaded with
people who want to become a part of a
public service like amateur radio, and
indeed the CB scrvice has been the
source of many of the thousands of
students now being faught. Teague
people have manned portable Jdisplay

booths at CB conventions and gather-
ings all over the country, answering
questions about amateur radio — and
helping to offset fears about the license
exams. Dave Bell, WoBVN, produced a
aew film aimed at the CB audience.
Entitled Moving Up to Amatrenr Radio,
it won a coveted Cindy Award late in
1976. An expanded OSCAR Education
Program rounded out the year’s efforts
tor the brand new Club & Training
Depariment.

The new ARRL Outgoing DX Q8L
Bureau (October 1976 QST. page S1)
was launched on November [st, with
the DX king Bob White, WICW, taking
the helm. The bureau is fast becoming
one of the most popular ARRL mem-
bership services, routing your cards to
over 100 countries the best way possi-
hle.

We must grow, or we may well
lose our hobby in 1980,

A new Administrative Services De-
partment is responding to other ever-
increasing changes at Hq.: the tempo-
rary storing of the ARRE museum (to
make room for the Club and Training
Department); the vrganization and im-
proverient of the mail system within
Hq. (we receive over [0 pounds a
day — and it’s-going up); and the
installation of vew offices and an im-
proved telephone system for the grow-
ing staff.

The League’s “Radio  Amateur’s
Library™ of publications represents part
of its charter as an educational organiza-
tion. Two new publications this year
were the ARRL electronics data book
and the ARRIL Ham Radio (perating
Guide. The latter offers chapfers on
each of the fascinating aspects of ham
lanmjia: 1077 R



radio operating, written by experis in
each field, At the end of the year, a new
cassette-book package, the ARRL (ode
Kif, was released. It provides guidance
and practice material for raising your
code speed from 5 to 13 words per
minute. The ARRL Communications
Department continues to set the pace
for the operating amateur, On Novem-
ber Ist, two new categories were opened
for achieving the DXCC award: RTTY
and 160 meters. And at 0730 that same
morning, two gentlemen stepped into
the lobby to claim the 160-meter
awards! The controversial DXCC Rule 9
was changed. allowing DXers to move
all over the nation without losing
credits, And there has been a steady
increase of DXCC applications,

Tt won’t be long before amateurs
worldwide top the one million
mark!

The Simulated Emergency Test
(SET) 1976 broke all records in terms
of participation and success. The tragic
Guatemalan carthquake and Guam
ryphoon were lessened by the humani-
tarisn efforts of countless amateurs,
ARRL hq. sent fra repeaters and hand-
held units down to Guatemala to aug-
ment the equipment already on the
scene. And all were elated to learn that
the AREC structure, led by the SCM of
the Pacific Section, KH6GQW, really
wortked, . RACES  was restructured,

essentially returning the service to the
control of hams. And finally, the new
Emergency Coordinator Workbook was
published to aid the leadership of the
Amateur Radio Emergency Service in
doing an even batter job in the field,

Awards were up: More than 2500
hams earned the special Bicentennial
Warked All States award, and the regu-
far WAS award was up more than 235
pereent. The total number of recipients
oi the Rag Chewers Club and Code
Proficiency certificates also rose, many

of the latter guing to non-hams. fiven
the five-band WAS was up in spite of

generdllv poor band conditions.
Were vou on the air in late Joly?

Then vou no doubt remember the
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Bicentennial Celebration, In ftact, we
hope you were one of the maore than
2500 amateurs who received special
awards for participating in the July
2425 bonanza. Fittingly, the celebra-
tion itself was revolutionary, employing
several previously untried techniques to
generate activity, some of which will be
incorporated into other events in the
future,

New tecords in League contests
abound. The vhiers lead the pack, level-
ing old scores from atop mountains and
hillocks. Scores in the 10X Competition
approached those of five vears ago,
demonsirating advances in  antenna
hardware development to keep up with
ever-worsening sunspot activity. And of
course you remember the mosquitoes
and burned hot dogs of June! Field Day
scores were higher than ever, with more
than 16,000 hams participating.

Out front in ihe red brick fortress
housing WIAW, the crew began sending
midnight slow-speed bulletins tur the
benefit of West Coast listeners. Those
readets who have been regular monitors
of the League's station have no doubt
been hampered by the atrocious band
conditions of 1976, Well, we noticed
them, ton! And we began to transmit
propagation bulletins as a vegular fea-
ture of the staiion’s operations, Work
on an improved WIAW antenna system
commenced, as tradition dictates, in the
midst of the New England winter.

if you still think WARC is a sub-
atomic particle — or an exotic
South Seas bird . . .

Or inveterate observer of propaga-
tion phenomena, Ed Tilton, WIHDQ,
suggests that 1976 will probably be best
remembered, by DXers at least, as the
vear when wae finally saw a real upturn
in solar activity, We're now into Cyele
21 {no, it’s not a new doyg tvad), but we
weren’t sure of this until midyear. Ed
studied the sun every day Mother
Mature would let him for the past two
vears, and his studies have indicated
that the turnaround came on the last
day of spring —~ June 20, 1976, Watch
OST for more and more propagation
material. Well let you know what's
going on up there.

(85T technical content continued
io stress basic articles {or beginners and
state-of-the-art topics for more ad-
vanced hams. Among the latter were
articles on microprocessors, solid-state
linear amplifiers, and improved receiver
performance. JST product reviews now
carry dynamic-range specifications for
commercial receivers — proaf of the
stafl’s interest in protecting amateurs
from purchasing inferior equipment.

Alert readers know that the [Y
World Administrative Radio Conferen
{WARC-79) holds the key to the ent:
future of the Amateur Radio Service.
fact, it's so important that the Nove
ber issue carried the unusually o
editorial titied, u bit ominously, **W
Amateur Radio Exist in 198077 If
still think WARC is 4 subatomie parti
————— ar an exotic South Seas hird — heti
read  the article “Working Towa
WARC™ in the March 1976 ST,
IARU  Vice President WVie Clas
WAKFC. ©On February 2 the Amate
Service filed its future requirements |
frequency allocations with the B
WARC Steering Committee. Among ¢
requests 4 new vl band (1), three new
bands, and expanded satellite segmer
in uhf — nesded in anticipation of t
continued growth of amateur rad
FCCs Report of the WARC Advisc
Committee for Amateur Radio was
Jeased in May, stressing the need
fiifill part 97.1 () of the FCC Ru
and Regolations snd eucourage ¢
growth of international goodw
Canadian officials of ARRL have
sponded 0 DOC proposals on WAI
preparation. The challenges prevs
Now we've got to press on bevo
1976!

And what about the state ot amate
radio “‘over there™ Ob, they’re geit]
the message, too: GROWTH! BRe
Australia and the Netherlands adopt
Novice-type licenses, and Canada |
proposed a Novice and Experimen
license class, We know that in the ¢
ol the Netherlands, the result has bee;
25-percent increase in the total amate
population in that country. There is
increasing awareness in less-develop
countries of the worthwhile self-traini
role of the Amateur Service. Seve
couniries have applied for 1ARU me
bership; some of them are new Afric



fations. More than 100 countries have
now used the OSCARs to estsblish
two-way communications with hams in
other lands. Amateur societies in Japan,
Austria, Chile, New Zvalund and the
Dominican Republic celebrated their
fiftieth anniversaries in 1976, K2UYH
acheived the first Worked ANl Conti-
nents award via moonbounce on 432
MHz, proving that international com-
munications needn't be confined to the
ht bands! In April the TARU Region 2
Conference was held in Miami; if was
the first time that representatives of all
three 1ARU regions met together.
Another achievement on the inter-
national scene took place in Botswana
when representatives of amateur radio
from seven African countries met in
June - this was the first TARU con-
ference to be held on the continent of
Africa. And I1ARU President Noei

Eaton, VE3CJ, and Vice President Vic
Clark, W4KFC, traveled extensively in
Europe {including the Soviet Union),
exchanging WARC-reluted ideas with
amnateurs in other couniries.

Here at home our WARC prepara-
tions included a revitalized Intruder
Watch program, with the Canadian Divi-
sion {now also knowa as the Canadian
Radio Relay League, to emphasize its
Canadian management and direction)
taunching its counterpart to the success-
ful U8, program.,

The FCC has kept us on our toes,
foo -~ so much so that a new (ST
column was begun with the May issue
expressly to answer FCC-related ques-
tions, “Washington Mailbox™ is in-
tended to take the mystery out of the
bureaucratese of FCC regulations. The
FCC finally acted in the controversial
restructuring docket, 20282, and while
only # small part of the original pro-
posals has been either adopted or dis-
missed, to date the tide i3 running
strongly in the direction of the League’s
single-ladder counterproposals and away
from the Commission’s original concept
of a dual-ladder structure. Novice power
was raised fo 250-watts input (and
others uperating in the Novice bands
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This graph shows clearly the rapid and steady growth of the Amateur Radio Service over the

jast 20} years.

were limited to the same level), Tech-
nicians were given Novice privileges,
by-mail examinations of Technicians
were eliminated, and hoiders of licenses
obtained by mail exam were “grand-
fathered” into a license equivalent to
one obtained by FCCsupervised exam.
The mandatory one-year waiting time
between Novice licenses was also elimi-
nated. Distinctive Novice call signs dis-
appeared, victims of processing prob-
lems at the FCC’s licensing unit, Specit-
fe two-letter call signs became available
to certain Extra Class licensees, with the
rest to become eligible in 1977, The
one-vear experience requirement for the
Extura Class license was disposed of,
making it possible to go from non-ham
to BExtra in one sitting! New call signs
with N and WD prefixes and even “X”
suffixes made their way into the ham
bands during the year.

“Growth is the only evidence that
there is life!™

In ather actions, the FCC made it
optional for an amateur to indicate
mobile andfor portable status when
identifying an amateur station and
proposed to regulate modes of emission
by handwidth rather than by emission
type - a “deregulation” move which
could well have outiawed the use of
double-sideband u-m1 below 28 MHz!
Yociferous comment by the League and
by individual amateurs has stalled the
bandwidth proposal, and encouraged
the Commission to start again from
scratch,

The ARRL National Convention in
Denver set 2 new record, with more
than 23500 people aitending, many of
them winning over 600 prizes; tours

were conducted at the National Burean
of Standards Lab; exhibits were held by
more than 50 firms, who grossed more
orders than ever at a convention. More
than 20 sessions were held on subjects
ranging from “Optical Fiber Communi-
cations” to Wouff Hong initiations (no,
of conrse we can’t tell you what goes on
there!),

Finally, our message of growth was
conveyed eclogquently to all by our
medium: (ST itself, The New Look
which was launched in January im-
mediately won  rave reviews from
readers for its larger type, improved
graphics and layout, and more interest-
ing content and editorial approach. We
began the year knowing that a 128-page
magazine in the new format would have
the same editorial content as a typical
issue in the old, but increased demand
for advertising space steadily pushed the
page count up, The number of articles
grew, too, until we found ourselves with
a 192-page blockbuster in December!

So, what’s nexi? At Hg., we're
awaiting groundbreaking for a new addj-
tion to the building which houses the
administrative offices, so we can keep
up with the burgeoning interest in ama-
teur radio. With membership in the
League increasing at a rate of more than
2000 per month even fefore the gradua-
tion of the fall ¢lass of new Novices, we
know we're going to have io work hard
to keep up! There’s no time to pat
vurselves on the back, The task at hand,
to promote the growth of our fraternity
without sacrificing its quality, is de-
manding enough without such distrac-
tions. So we're moving ahead each day,
We agree with one of England’s leading
thinkers of some wvears back, John
Henry Cardinal Newman: “Growth is
the only evidence that there is fifel”
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The Canadian Winter Rally

lt’s warm inside with lots of snow outside.

For these Ontario

amateurs that's their cue to provide communications for this

internationally acclaimed event.

ham radio’s public-service potential?:

By Michael J. Goldstein,* YE3GFN

Cﬂmpetitors. service crews, specta-
tors and radio hams clog the start/finish
atea while the noise of revving engines,
PA systems, WWV receivers and 2-meter
mobiles make a terrific din. On a sunny
winter day in East Toronto, the rally
begins.

As you read this in the comtort of'a
warm home, several Ontario hams are
recalling last wvear's experience arn.
gearing up themselves to provide com-
munications for the annual Canadian
Winter Rally. A motor sport event of
international stature, it traditionally
runs over the worst roads and wildest
weather to be found in southern Ontar-
i, Recentiy, it has been operated as a
selective stage raily. That is, selected
portions of road ae timed and check-
pointed. These “selectives” are barred
to routine traffic and can, therefore, be
driven in g rather flamboyant manner.
Connecting routes between those roads

#2984 Warden Ave., Scarborough, ON, Canada
MIN 3A4

Selected portions of road are timed and
checkpointed . . . and can, therefore, be
driven in a rather flamboyant manner,

RE Nalse

are driven in a normal fashion,

To be successful this type of rally
must have superb communications
among the various checkpoints and the
rallymaster. The British Empire Mator
Club, sponsor of the event, tried long-
disiance telephone and c¢itizen’s band
commuunication, They then discovered
amateur radio.

In (973 Brent Davies of the BEMC
came to me since [ was emergency
coordinator for Toronto. A tape
was made of the proposal and circulated
to radio clubs across southern Ontario,
Evervone seemed enthusiastic, 1t was
decided to use Z.meter fm because of
the large number of available mobiles.
The route covered 1200 miles between
Toronto and Ottawa. So, an organized
sutvey of the entire route was carried
out by ham mobiles during 2 period of
several months, Results indicated that
the job could be done with several
strategically placed reiay stations and
repeaters: Toronto, VE3RPT:; Ottawa
Valley, VE3STP and Kingston-Belleville,
VE3IKBR. The job was done with 100
hams participating and the rally orga-
nizers were delighted. Hams were on the
“payroll.” Brent Davies got his license,
VEIEIW,

The 1975 running brought an entire-
ly new route, well ouiside atly repeater’s
woverage and even extended up into the
Algonquin Park canoe country. This one
would be tough. Another complete sur-

vey was done. Permission was granted to-

install a Ringo Ranger atop a 230-foot
tower at Essonville, south of Bancroft.
VE3PQ and VE3HOF did it on the
windiest day of the winter. North of
Bancroft, at Maynooth, VE3CGD
placed several antennas on a 100-foot
tower. With base stations at Kinmount
and Bancrofi, the entire rally route was

What better time to show

covered by simplex, using a repeales
only for liason with Toronto, Hams
from Toronta, Oshawa, Ottawa, Kings
ton-Belleville, Burlington, and New
market gave strong support, fielding 65
mobiles to make that year’s CWR a huoge
suceess. Any route the organizers could
dream up wounld be covered. Hrent’s
wife, Brenda, received her ticket,
VE3HUG.

Preparations

Plans for the 1976 event brought a
pleasant surprise — no new routes that
had not been previously surveyed. With
lois of spare time to prepare, VE3PQ
designed and built a tour-dipofe phased
array which was duly installed on the
Hgsonville iower to keep the Ringe
company. Essonville base could now
keep two circulis going at the same
time. Plans were made for a 6-meter link
between the Essonville tower and Ban
croft base station. It worked fine, bui
wiped out every TV set at the motel in

Back in the real world, Bob, %YE3HCO,
operates Toronto Cantrol, VE3ICWR.




Baneroft used for the base station, For
the firsi selective in Wesl Toronto,
VE3AYR promised six mobiles from
Burlington. With TV coverage of thai
stage anticipated, his cars arrived gaily
bedecked by ampateur radio posters. Ag
the rally weekend approached, Ed Dun-
ham, VE3AXR, started planning his
spughetti. Ed opens his Cardiff home as
a ham haven each year during rally
weekend. His spaghetti pot is now a
fixture.

Others prepared. A brand-new ham,
VE3FVX, started packing for his first
rally, As an afterthought, he brought
two exira pairs of pants. The Belleville
bunch checked out their assigned sec.
tion of the route, ", . . what roads

7 Every third call on the rally-
master’y telephone tape it {rom
VE3GEN looking for maps, time sched-
ules, car posters and s on. [n the
studios of CFTR, VE3TL installed a
Jameter receiver. Later, other Toronto
stations are puzzled aboutl how CFTR is
getting their rally info so quick., The
Peterborough club tumed off their re-
peater for the weekend o allow the
rally system to use 146.94 MHz as a
simplex channel during that weekend of
February 14-15.

Underway

After all has been sorted out, the
ralty begins. This is really a driver’s rally
rather than a test of navigation since the
assigned route has been published in
advance. The first stage is a speed trial
on Toronto’s west side. There, the
Burlington mobiles use VE3RPT io re-
port times, positions and spectator
quantities fo the rallvmaster. Except for
liaison back to Toronto, the remainder
of rally communications will be on
simplex. Proceeding toward Kinmount,
the system is checked out. Kinmount
Control, VE3DAP/3, reports in. The new
phased array covers like a blanket.
Still puffing from a shovel and snow-
shoe session, VE3DLJ) and VE3CWO
have set up well in advance al the
Essanville tower,

VE3FVX arrives at the Kinmount
Lake stage, jumps over a snowbank, and
teurs his puants.

Buller Road i3 icy and smooth,
Competitiors fly down the straight sec-
tions, and suddenly find their rear axles
three feet in the air as a set of frost
heaves sends everything in the car
flving, One car {oses its trunk lid while
another drops out with a blown gasket.
The slippery roads begin to take their
wll

The rally amives in Kinmount for
lunch. By setting up 4 mobile rig and
power supply on the dining table, the
rallymaster is kept up to date, Next is a
stop at Kinmount Control for photos.
Later, a problem develops in Fortescue

- nonrally traffic inside the selective,

Brent, VEIEJW, is ready to rall.

competifors approaching - a priority
safety problem. Essonville tower clears
the frequency and sorts it out.

The Owen Sound repeater creates
ORM on %4 at Essonville, so control
shifts to 52 - that new antenna is
GOOD. On the Jast sweep through
Irondale that night, competitors pile up
behind a steep, icy hill and musi be
winched up, une ai a time, to clear the
road. Eventually, further running of
trondale and Fortescue is canceled for
the night. The radio system is earning its
keep. And such was the traffic on the
amateur radio circuit; every crossroad,
gas stop and service area had its radio
car standing by. Whether it was to call
scores to Toronto for rafly participants,
have a tow truck sent to u Jisabled car.
send servicing information ahead to the
service crews, or ask the rallymaster to
solve a route problem, the amateurs
were always ready.

i S

At Kinmount Control, VE3DAP/3, the
rallymaster checks in with VE3HUG,

At [randale, VE3PI came down with
the flu, so VE3FVX shifted to cover the
slot, jumped over a snowbank, and tore
his pants.

[n the early evening, the rallymaster
is Jeposited at Bancroft's Sword Motel,
noting that it “sure beats houncing
around in ‘GFN’s truck.” Throughout
the night the Ottawa gang operated the
two rigs, handling more traffic; one
competitor steamed into a snowhank
and another around a corner on a
different selective — heading in the
wrong direction. Meanwhile, back at the
spaghetti pot, VE3BUI arrived with
pretty sister in Low to find no spaghetti.
VE3GEN also arrived at VE3AXR to
find that he had packed the water, the
pot, but no coffee.

VE3FVX came in his very last pair
of pants, swearing never to jump over a
snowbank again. The next moring he
jumps over a snowbank and — tears his
pants.

Home Stretch

On eatly Sunday morning the rally
begins the loop back through Kin-
mount. The Toronio hams filter back to
their selectives in the grey dawn with
VE3BXH driving all the way in from
Orillia for his second shift. He found the
road blocked by a truck two miles from
the selective. By the time he finds a way
around it, the rally is over,

The closing banquet found competi-
tors, marshals, and amateur guests much
revived, Many kind words are said about
the hams and their communications. Tn
turn, the hamg thank the rallymaster for
keeping their wally on the rails. All
mobiles are promised dash plaques.

We'll be back next year.

0 Dmemmpmpme AT 000 -y



Chart Your Way

to Better DX

Want.to get more mileage out of your station? A new
monthly QST feature will help put yvour signals on the beam.

By David Sumner,” K1ZND

_I:is month you'll find 4 new way fo
answer the old gquestion, “How's DX77
As an addition to that regular column,
we have a new feature: a set of monthly
propagation charts that will help vou
select the best band, and the best time,
for communicating with distant points.
The charts, which wiil be provided each
month by the U.S. Department of Com-
merce [nstitute {or Telecommunication
Sciences in Boulder, Colorado, represent
the bext predictions available of what
typical conditions will be like during the
month. In combination with the propa-
gation forecast bulletings now being
transmitted by WIAW, the charts are a
complete guide for the ham who is
interested in getting muximum mileage
out of his station — f he understands
them, and knows how to use them.

Who Should Use the Charts?

Don't “assume that we're devoting
this amount of Q8T space to serve the
needs of the super-serious DXer, be-
cause we're not. He probably knows
from experience a lot of the answers
that the charts will provide (though we
think anyone who siudies them will
learn a thing or two!). The one who will
benefit most is the occasional DXer, or
the ham who runs a scheduled contact
occasionally with a triend overseas. Now
that all licensed amateurs are permitted
to operate on al least four high-frequen-
¢y ham bands, most of us fall into one
or both categories,

The real test of the new feature’s
usefulness will come in February and
March, when the ARRL DX Competi-
tion takes place. By studying the charts,
vou should be able to spot band open-
ings which you would have missed

* Assistant Generaz! Manager, ARKRL
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Checking amateur signalg

"Whether vou're in Kansas City or Pago Pago,
time invested stedying the curves should pay
dividends in your DX score,”

otherwise. And the charts are useful tor
hoth ends of the circuit. Whether vou're
in Kansas City or Pago Pago, time
Invested studying the curves should pay
dividends in vour DX score.

What Do the Charts Show?

Propagation is influenced strongly
by two factors: the seuson of the year
and the leve! of solar activity. The
season uffecis the times of sunrise and
sunset at both ends of the circuit, as
well as the amount of daylight and
darkness which exists along the path
taken by the signals. Of course, the
season can be predicted perfectly, years
in advance.

Predicting the level of solar activity
for a given day is much more difficuit,
especlally when you're working as much
as 70 days in advance in order to meet a
publishing deadline. We considered
doing it and decided that it wouldn’t be
a worthwhile use of (8T space. After
all, if vou're interested in what the
bands zre going to be like next week,

you can obtain a much more accurat
prediction via WIAW than we coul
ever hope {0 print. On the other hand,
is possible to make 4 reasonably scel
rate prediction of the median velue «
solar activity for the month. This valu
is reflected in the charts.

The charts show predicted values fi
two frequency limifs which are con
monly used in frequency planning. Tt
higher curve shows the rmaximum useb
frequency {(muf), which is an estima
of the maxitum frequency havin
ionospheric support on 30 percent «
more of the days during the montl
This wvalue will be vxceeded halt it
time. The lower curve shows the o,
timum trajfic frequency (fot), which
an estimate of the {frequency havir
ionospheric support on Y0 percent «
mote of the days during the month. F
tayer, E laver, and sporadic £ propag
tion are afl taken into account by th
computer program which generates th
charts.

How Do [ Use the Charts?

The charts show the probability
ionospheric support between twoe poin
at different frequencies and at differe:
times, Two-dozen paths have been s
lected as being typical of those «
interest to the DX-minded amateu
They are listed in Table 1.

In general, the closer the frequet
you are ysing is to the highest frequenc
heing propagated at that moment (wit
out being above it, of course),
stronger the signals will be. Becaw
most amateurs run relatively low pow
and have relatively small antennas cor
pared to those used on commerc
circuits, communication will be possib
on long, difficult paths only if - il
frequency being used is faltly close



the highest frequency being propagated.

Let’s pick an example. Fig. 1 shows
the circuit from San Francisco to Wash-
ington, DC — not exactly DX, but a
familiar basis for discussion. Puring
January 1977, 21 MHz doesn’t look
very promising; the muf approaches that
value only from 1900 io 2100 UTC
{2:00 to 4:00 P.M, EST und 11:00 A.M.
to 1:00 P.M, PST). The band will be
open on some days, but probably only
on one or two days a week. If you're on
the East Coast and you want to have a
regular schedule with Uncle Harry in
California, you'd better try another
hand! Twenty meters (14 MHz) is bet-
ter: it should be very reliable from 1600
to 2300 UTC, because the fot exceeds
{4 MHz [or the entire lime. But if you
fun vour schedule late, don’t be sur-
prised if the hand closes on you in
mid-sentence; [ook at how steep the
curve is from 2300 to 0300!

If you can't operate on 20 meters
youl can try 40 or 80, but you may lose
somne sleep, The 7MHz band will be
most reliable from 0800 to 1000 UTC,
which is when the fot pokes just above
that value. You'll uiso find good signais
most of the time at 0400 to 0600 UTC,
but sometimes the band will be closed,
as shown by the fot for those hours. If
you're hunting states on the other side
of the country for 80-meter WAS vour
best bet is 0400 UTC, when both the
muf and the fot are at their lowest
vafues. Another good- time would be
1200 UTC, when the values dip again
just before sunrise on the eastern end of
the circuit.

Understand it so fur? Fine! Let’s
pick a more difficult example.

Fig., 2 shows the circuit from the
Midwest to Western Europe. Here,

things get more interesting. 1 you're

East Coatt to West Coast
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Fig. 1 — The San Francisca to Washington
circuit relies heavily on 20 and 40 meters
this time of vear.

looking for 21-MHz DX over this path,
vou're not going to find it very often. but
chances are that if the band opens at
all it will happen at 1300 UTC. This is
when the muf and fot are hoth at their
highest values. Even faithful 20 meters
will be good fur only four hours on 3
typical day, from 1400 to 1800 UTC, as
shown by the muf curve. The two best
times are 1500 and 1700 UTC, when
the fot barely pukes above |4 MHaz.
And note the trough between the two
peaks. It means that if the band closes
shortly after 1500 you shouldn’t give
up, because it may open again an hour
later!

Forty meters should be a very inter-
esting band for this path during the
hours of darkness, but it’s difficult to
predict the best time on the basis of Fig,
2 because of the wide gap between the
muf and the fot. The band may be open
trom 2200 uniil nearly 0900 UTC, and
signals are apt to be best from 0600 to
0700, when the muf drops to its lowest
value. This is also the best time to Took
at 80 meters, for the same redson.

By applving the same kind of analy-
sis to the charts on pages 74 and 75,
you can get a good picture of what DX
propagation will be like for the month.
if’ you combine this analysis with practi-
cal experience und an understanding of
the capabilities of your own station,
you should greatly increase your operat-
ing effectiveness without spending a
nickel for new amplifiers or antennas. 1f
you also listen to W1AW hulletins regu-
larly for propagation updates, you'll he
able to speak knowledgeably about con-
ditions at the next club meeting without
having touched a key or microphane all
month!

The curves do uot reflect assump-
tions about the gain of your antenna, or
about your power level. However, the
curves do assume that the antennas at
both ends of the circuit have useful
radiation at angles as low as two de-
grees, This Is pretty low for amateur
work, and if we receive comments {rom
users of the charis that the charts are
too optimistic, we’ll select 2 greater

Fig. 2 — Without the help of propagation
charts to tell you when to listen, you might
not catch the European openings from the
Midwest!

value for the minimum angle. In the
meantime you can think about raising
your antenna or about installing 1 good
vertical, so as to bring that radiation
angle down!

Where station improvements really
pay off is in increasing the downward
gap between the muf and the frequency
you are using, If the mufis 11 MHz, 10
kW and a 200-foot tower won't open
the 20-meter band for you. However,
the improvements yvou make (not [0
kW, please!) may speil the difference
hetween having a useful signal on 40
meters and being lost in the noise over
that path. (Incidentally, if you examine
the charts carefully, voull see why
we're pushing so hard for a new ham
band at 10 MHz! It would add tre-
mendously (o the etfectiveness of long-
distance amateur communications by
filling the tremendous gap between 7
and 14 MHz.)

Wil the Charts
Be the Same Every Month?

It is our intention to run this feature
for the next twelve months and to
continue it only it it turns out to be
useful to our members. We do plan to
make fmprovements in response to com-
ments we teceive. We may add special
features from time to time. such as
sunrise and sunset times for different
points on the globe (very useful for 160-
and 30-meter DXing) and, for the opti-
mists, curves showing the highest possi-
ble frequency (hpf), which corresponds
to the frequency which will be propa-
gated only 10 percent of the time, The
computer will ket us play some other
games, if there is enough interest.

What About W1AW?

Fer vyears, WIAW has been trans-
mitting a2 Propagation Forecast Bulletin
based upon information received by
mail each week from Boulder. Recenily
we discovered that we could improve
these bulletins with a little additional
eftort. Since October, Ed Tilton,
WIHDQ, has been writing a4 weekly
WIAW bulletin based on by-mail pre-

o Janngrvw 1QT77 RO



By studying the charts vou'll be able fo spot openings that you might have atherwise missed
whether you sometimes run skeds with @ friend overseus or are an occasional DXer with a
mocest station.

dictions and personal observations.
These bulletins usually make their ap-
pearance on Friday and are repeated on
cach W1AW bulletin transmission (see
schedule on page 8%) until the next one
is ready. Sometimes events overtake the
predictions; then, Ed does a mid-week
update in order io avoid “forecasting
rain while the sun is out.”

The WIAW bulletins will tell you
whether conditions are going to be
better or worse than the median upon

Shrays -

NEW RADIOSPORT ACTIVITY

oA DX contest in July? Yes! July
9-10, 1977, will feature u worldwide
activity on an International Amateur
Radio Unjon theme. Details now being
worked out suggest contacts both with-
in and outside one’s vwn country for
points, multipliers for DXCC countries
worked on each band, and additionat
points for nondomestic contacts. A
tentative name is the JARU Radiosport
Championship. — WAISTN

which the curves are based. With this
knowledge, you can crank your own
“fudge factor” into the curves,

Is Anyone Interested
in My Comments?

You bet we are! We want to know if
you find this feature useful. Needless (o
say, space in Q5T is at a premium and
we don’'t want fo fill it with things
people don't use. Also, while the gang in
Boulder couldn’t be more cooperative,

AMSAT-OSCAR PHASE 1

21 The long-awaited Phase TH amateur
satellite launch will occur in December,
1979, From among R(0 international
proposals the revolutionary AMSAT-
OSCAR spacecraft was selecied by the
Buropean Space Agency to ride aboard
its ARIANE LO2 test tlight. The Phase
HI satellite’s elliptical orbit will bring it
within range of the entire Northern
Hemisphere for the better part of a day,
greatly expanding its public service and
aducational potential. A detaited report
on Phage UF will appear in a future QST
- WAIZUY

Table 1

In the monthly feature, the locations of the
points on which the curves are based will be
generalized so as to emphasize that they are
useful for mare than just one city or state.
Here is the list of actual points which are
used in the computer run, They were selecte
as being representative of the amateur popu-
lation in a geographical area. Some corree-
tions can be made on the basis of latitude;
the general rule is, the higher the latitude,
the fowsr the muf. |f the muf curve is mar-
ginal for the band in guastion for Washing-
ton, stations in Miami will have a better
chance and stations in Montreal a poorer
chance for a band opening.

GENERALIZED  ACTUAL
LOCATION LOCATION
East Coast Washington, DT
i dwest Kansas City
West Coast San Francisco
Western Europe l.ondon

Eastern Europe Kiey, Ukraine
Japan Tokyo
Australia Melbourre

Sauth Pacific
South America
Central Asia
Southern Africa

Pago Pago, Am, Samoa
Asuncion, Paraguay
New Delhi

Lusaka, Zambia

they don't run their computer for nott
ing. We especiailly want to hear fror
you if vou find the concepr usetul, b
we're not giving vou the informatio
you need. While we can’t promise t
customize a curve for the Caspe
Wyoming - Christmas Island path,
do want to give the best possible servic
within our space allocation.

While these predictions may scer
like a “cookbook™ approach to a sul
ject which is shrouded in mystery, the
are hased on decades of profession
experience. The computer progras
which generates them is revised con
tinually as the base of knowledge abom
propagation expands. It is our hope th:
these predictions, along with the oce:
sional articles on propagation which wi
continue to appear in OST, will mak
the sunspot cycle which is just beginnin
Cvele 21, the best understood in th
history of amateur radio, OEF-

NOTICIAS EN ESPANOL

0 Amateur radio information - |
Spanish — now appears as a weekl
teature of the Diaric Tas America
Baged in Miami, the daily has an averu;
circulation of $5,000. Members of tk
Sociedad Tnternacional de Radio Afk
andos (SIRAY} are sponsoring und editis
the material. Typical articles incluc
public service information, FCC rul
and instructional material. Contributo
may contact Rafael M. Esteve
WAAZZG, at 302-822.1688, or wri
SIRA, P. O, Box 480071, Miami, F
33148,



Your SCM and
How He Is Elected

The SCM has been a fixture in ARRL for over b0 vears; vet
many hams don’t know what he is, who he is, what he does
or how he is selected.

By George Hart,* WINJM

Starting with this issue of QST, a
new procedure for selecting Section
Communications Managers goes into
effect, as ordered by the ARRL Board
of Directors. The procedure continues
to provide for election by members in a
democratic manner; but there are 74
SCMs, 37 of whom must be elected each
year, so elections are scheduled quarter-
ly. Before we go into detail, let’s cover
some basics,

Just What Is an SCM, Anyway?

The SCM is the operating-administra-
tive head of an ARRL subdivision called
4 “section.” Most states and provinces
are sections, along with some U.S.
pussessions. States with large popula-
tions sometimes have more than one
section; for example, Massachusetts,
New Jersey, Pennsylvania, Florida and
Texas each have two, New York has
three, California has #ine. On the other
hand, one Canadian section includes
four provinces. It all depends on how
many ARKL members reside therein
and, o some extent, on history and
tradition.

The job of the SCM revolves princi-
pally around on-the-air operating activi-
ties. He performs this job through
feadership assistants in the various ama-
teur specialty fields and through indi-
vidual uppointments which only he is
authorized to make. The current leader-
ship appointments, besides an assistant
SCM, are called Section Emergency Co-
ordinator, Route Manager, Phone
Activities Manager and Emergency Co-
ordinator, The individual appointments
are  Official Relay Station, Official
Phone Station, Official Bulletin Station,
Official VHF Station and Official Ob.

*Communications Manager, ARRL

server (not necessarily in order of im-
portance).

The 5CM receives monthly reporis
from ail these appointees, from ARRL
affiliated clubs, from section net mana-
gers and individual amateurs, and from
these reports writes a monthly OST
column which appears in that section of

the magazine called “Station Activities™

(starts on p. 91 of this issue).

He also is authorized to perform a
few nonoperating functions, such as
public relations programs, dissemination
of amateur radio inforution to clubs,
appointees, members and the general
public, participation in convention and
hamfest planning, and recruitment and

Recently elected Wyoming SCM Chester
Stanwaity, W7SDA, {the last SCM elected
under the old procedures| celebrates his

25th year in amateur rachio this July, He has

a broad hackground in net aperation and traf-
fic handling as well as RACES operation.
WY7SDA is a member of the Yellowstone
Radio Club, Cady Repeater Club and Billings
Radio Association. In addition to considerable
activity on 80 and 20 ssh and 2-meter fm, he
finds time for his other hobbies of photog-
raphy and watch and clack repair,

training of new amateurs and ARRL
members, Tn between times (while he is
resting), he can issue certificates, con-
duct correspondence, write bulletins to
appointees or newsletters to section
members, travel to visit ¢lubs, hamfests,
conventions, director-called meetings or
nonamateur groups to “sell” amateur
radio,

Sound like a big job that ought to
command a big salary? 1t's a big job, all
right, but there is no salary. The SCM
gets reimbursements for authorized
travel and administrative expenses ard a
few other small nonmonetary fringe
henefits, but by and large he does what
he does for the pleasure of it, the glory
of it, the honor of it and, perhaps most
of all, the d=sire to serve amateur radio
in a leadership capacity.

Elected by the Membership

A job this important requires the
consent of those served — the ARRL
full members residing in the section.
Thus, each SCM elected serves a two-
year term and can be reelected as many
times as the membership wishes. Our
current elder-statesman SCM (W1ALP)
was first elected in 1940 and has served
ever since. Mobody else approaches that
record, but several have been in office
for a number of vears, On the other
hand, quite 1 few don't fast a term, and
in such cases the communicaiions mana-
ger must appoint an SCM to finish the
term, Of the 74 SCMs now in office, six
have been azpointed, not efected. How
come? Because the elected SCM re-
signed or hecame a silent key before his
term ended. The appointed SCM keeps
the office from becoming vacant until
the election zears mesh.

All sections now having appointed
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Tabla 1

PRESENT FIRST SECOND CLOSING MAIL COUNT WEW TER.

SECTION TERM ENDS  SQLICITATION  SOUICITATION  DATE BALLOTS BALLOTS BEGINS
Alberta Deceased Jan, ‘77 QAST Feb.'77 Q8T 3110777 anny 5/20/717 FANERS
Nevada Resigned
Rhode [sland Resigned
Narthern New Jersey Resigned
San Joaguin Valley Resigned
Canal Zone Resigned
tUtah 12/10/78
Maryland-D.C. 111177
Mew Hampshire 112177
Southern Texas 1/22177 Apr. 77 QST May 7T QST 6/10/77 71477 3/20/77 10/1477
Colorado 214177
Ban Francisco 31137
British Columbia 51177
Sacramento Valley /7177
Los Angeles 5/19/77
Grargia 5122077
West Virginia &6f21/77
Washington 2177
New Mexico Ti2/77 July "7 QST Aug. '?7 QST aM0i77 101177 11/20/77 1118
Alabama Ti177
Western Massachusetts 811177
Alaska 817177
Barsta Barbara 8/2/77
Kansas 9/5/77
Termessee ar11i77
Michigan 9729177
East Bay 10/10/77
Delaware 16/10/77
Eastern New York 10/21177 Qct, 77 QST Nov. 77 QST 12/10/77 111778 2/20/78 41178
Eastern Pennsylvania 10/22177
San Diego 10/24177
South Dakota 1111477
Lsuisiana 111477
North Carolina 11110/77
Virginia 11711177
Pacific 11712117
Maritimes/Nfld 12/10/77
Wisconsin 12/11/77 Jan, '78 QST Feb. ‘78 QST 310078 41178 5/20/18 78
lllinois 12118/77 ‘
Northern Florida 1216177
Manitoba 1111/78
Satta Clara Valley 111/78
Indiana 1/12/78
Vermant if22m78
Maine 1/28/78
Oregon 21778
Sauthern Florida 24178 Apr. T8 QST May 78 Q3T 6/10/78 711/78 B/20/78 10/1/78
Nerth Dakota 211178
West indies 2121178
Qkiahoma 3/20/78
Minnesota 4/10/78
Connagticut 4/13/78
Idaho 4123178
Western New York 412678
Ohio 4/30/78
Missouri B/12/78 July '"78 QST Aug. ‘78 QST 9/10/78 10/1/78 11/20/78 1/1/79
Southern New Jersey 5/21/78
Cuebes 6/1/78
South Carolina 6/6/78
Western Pennsylvania 3/13/18
Eastern Massachusetts G678
Saskatchewan Gf22/78
Nebraska 11478
New York City/Long

Isfand 715/78
Montana 4/9/78 Oct, 78 QST Nov. ‘78 QST 121078 111772 2{20/79 41/79
Mississippi 2/11/78
lovwa a/11/78
Arizang 8/12/78
Ontario 9/12/78
Orange 9/12/78
Marthern Texas 9/15/78
Arkansas 10/12/78
Kentucky 10/30/78
Wyoming 11/19/78

At present, one deceased SCM and five resigned SCMs have been replaced by appointed SCMs. These go into the first solicitation, this issue of £
{see p. 89), and wiil continue the same schedule every odd-numbered year from now on. Other SCMs elected under the former procedure will

serve out their terms (second column} plus extension to the date shown in the last column on the right, after which the schedule of dates showr
will be adhered to in future vears. Find vour section on the left and memorize the schedule so vou will know when yvour SCM is up for reelectic

er 9 ™rer



SCMs are being moved to the top of the
list for initial solicitation in this issue
(see “Operating News’"). This is possible
because we are just starting the new
procedure, so the members in those
sections won’t have to wait until the
normal term ending to elect the SCM of
their choice, Hereatter, however, a resig-
nation or a silent key will require the
appointed SCM to serve until the expira-
tion of the term, no matter how long it
has to run, There is no “rubber” in this
procedure, as there was in the procedure
which was abandoned in mid-1976,
We'll do our best to make such appoint-
ments judiciously and objectively,

Schedule of Elections

Take 1 look at the chart, elsewhere in
this article. Find your section in the
listing in the left-hand column. The next
column indicates the issue of (ST in
which the section will e first solicited.
The solicitation will be repeated the
iollowing month (3rd column). The
next four columns indicate the dates
ballots (if' required) are mailed, on
which they are counted (i.e. the dale by
which thev must be returned), and the
new term begins.

Memorize those dares, or at leasi the
issugs in the second column, because
from now ot vour section will be
solicited for nominating petitions in
that issue of QST, every other vear,
Remeimnber whether your year is even or
odd. The repeat solicitation is for the
benefit of those who missed it the first
time, or members who have just joined
our ranks. The solicitations will appear in
the “Operating News™ department of the
magazine, ¢very month except March,
lune, September and December,

Voluntary Extension of Term

All present efected SCMs’ terms ex-
pire prior to the new term beginnings
indicated at the right of the chart. Who

is SCM during the interim? The in-
cumbent SCM will be asked to continue
until that date, with full prerogatives. If
ke declines to do so. an SCM will be
appeointed to serve until the new term
beginning. In some cases, this will be for
mote than six months: in others, three
months or less, depending on just when
the expiration of term occurs between
quarters.

What If . | .7

A lot of unscheduled things can
happen. The most common one is get-
ting only one valid nominating petition
as of the closing date. In this case, the
sole candidate s declared elected on
that date and the ballot dates are not
applicable. The newly elecied SCM does
not begin his term, however, until the
scheduled term-beginning date, Tf the
“lame dock™ SCM does not wish to
serve out his term, the SCM-elect will e
appointed to serve until that time, when
he will take over as the elected SCM,

The next most usual thing is resigna-
tions or silent keys among SCMs. The
sulution is very simple and straightior-
ward. The communications manager
simply appoints someone, usually the
assistant SCM, lo serve the remainder of
the term. Should resignations immedi-
ately following an election make it
appear that an SCM is trving in effect to
put his personal choice in office, the
communications manager has the right
to appoint someone other than the
assistant SCM,

What happens if #o nominations
result from a solicitation? We don’t
immediately give up, we try again in the
next election cvcle, while an appointed
SCM (the incumbent, if he's willing)
carres on. If still ne nominations after
the second try, an SCM is appointed to
serve the full term. That is, we go
through the procedure u maximum of
twice, An SCM elecied as a result of a

Strays

WEST COAST COMPUTER FAIRE
CALL FOR PARTICIPATION

1 Remember old country fairs with
home cookin® prizes? Now, computer
habbyists have their chance to compete
for prizes in a homebrew competition as
part of the First West Coast Computer
Faire. The conference and exposition on
personal and home computers will be
held April 1517, 1977, in the San
Francisco Civic Auditorium,

Papers are invited for the variety of
conference sections planned on home

and personal applications, including:
amateur radio; cducation; graphics:
computer-driven and -assisted music
systems; the physically handicapped:
hardware, software, and systems for
home word processing; speech synthesis;
sysiems for very small businesses; micro-
programmable microprocessors; digital
cassefte fape standards; program and
data input via optical scanning of bar-
codes; peripherals interface and bus
standards; software design, modulariza-
tion; floppy disc systems; games -
alphanumeric and graphic; and discus-

“second try™ serves only a vear and nine
months: the normal schedule is not
disturbed. if the membership in the
section is too apatheiic fo name a
candidate after four solicitations. they
have no gripe coming about having an
appointed SCM.

Pecking Order

The SCM, as such, is not a direct
subardinate of the director. The two
elected officials serve entirely different
purposes in the organization., While both
are elected by and ultimately responsi-
ble to the membership, the director’s
function is primarily as a participant in
a board which sets the overall policies
of the League. The SCM is in charge of
ARRL-sponsored operating  activities
within his own section and has no
overall function outside the section.
Thus, there is no “pecking order” with-
in our elected officialdom.

However, because SCMs are more
aften than not looked to by section
members as a source of all ARRL
information, many dJirectors appoint
them assistant Jirectors in arder that
they might be on mailing lists for special
data from Headquarters they would not
otherwise automatically receive. As an
assistant director, the SCM is indeed a
subordinate of the director in policy
matters. In operating matters, he is in
charge of his section within established
policy, rules and guidelines.

Let Us Begin

Once this new SCM election pro-
cedure becomes established (it will be
late 1978 before all elections are on the
track), it will quickly become standard
procedure and, we hope, second nature
to all members interested in operating
administration. It represents vrderliness
and efficiency, and is 4 step forward in
our organizational history. So. [et us
begin. . . .

sion sessions for computer club officers,
convention organizers, and so on, These
or any other ideas should be submitted
as soon as possible to;

Hm Warren, Star Route Box 111,
Woodside, CA 94062, (415-851.7075)
or Bob Reiling, 193 Thompson Square,
Mountain View, CA 94043
(415.967.6754).

Besides the homebrew displays, the
exposition portion will present more
than 200 commercial exhibitors of low-
cost and exotic systems, components
and peripherals.

I e



Feppenings

New Directors Chosen by the Members

Fach autumn, half of the ARRL divisions
hold elections to choose directors and vice
direcfors for two-yeur terms, fo represent
them on the League’s Board of Directors. the
group which makes the big decisions for the
organization. Ballots counted on November
23, 1976, brought two new directors and
two new vice directors inte the “official
family.”™

In the Central Bivision, the ballot looked
the same as two years earlier — the same
candidates ran aguinst each other both times.
Rut this vear the results were different: Don
C. Miller, WONTP, of Waldron, indiana, de-
feated Philip E. Haller, WOHPG, Central Divi-
sion director since 1963, by 3235 votes to
2321, Donis a video and radar engineer at the
Maval Avionics Facility of Indianapolis, and is
a director and trustee of the amateur radio
club there.. Amateur television has been his
most visible amateur activity: He's coauthor
of the Slow Scan TV Handbook und has
written many articles for the amateur radio
magazines on the subject. Dayton Hamfesters
remember his forums on TV there over the
past several years; incidentally, Don was the
Hamfest’s “Ham of the Year™ in 1971, Other
credits: director, Indiana Amateur 1V and
UHF Club; director and trustee, Blue River
Amateur Radio Society: member. AREC,
AMSAT, QCWA. Don, now 53, has been
continuously licensed and an ARRL member
since 19472, -

On the other half of the Central Division
ballot, Fdmond A. Metzger, WIPRN, won
reclection as vice director, the post he’s held
since 1965, by garnering 3268 votes to 2233
for Kennpeth A. Ebneter, K9GSC.

Jack D. Gant, W5GM, is the new director
fram the West Gulf Division; he received 2663
votes to 673 for John A. Sloop, WASQUW,
Jack is 60; lives in Ardmore, Oklahoma; and

NEW LEGAL RESEARCH GROUP

The doorbell rings. You sigm with the JA on
) and open the doar. There stands a deputy
with 2 summaons. Seems vour neighbor has
been hearing you along with Bacharach and
thinks vour uperating is, legally, a nuisance,

You go house-hunting, Ah, a nice develop-
ment straddling the crest of the highest hill in
town. But wait — what’s this covenant barring
above-ground utilities. outside wires, poles,
antennas and towers?

Your friendly rival, Jim, WD6QRM, is
taking all the BX away from you in pileups.
Solution: Replace your folded dipole with a
beam, on a4 75-foot tower. But the town says
35 feet is all you can have, unless vou fight
through to a variance.

Of such things are the nightmares of
amateurs composed — and one or another

*Manager, Membership Services, ARRL

e . Pegemgye I

waorks as an independent oil and naturai-gas
producer. He’s been serving as vice director of
the Division since 1972 {alongside Roy Al-
bright, WSEYB, who declined to run this trip)
and has also been president of the Ardmore
Amateur Radio Club. He’s had his ham ticket
since [934.

Replacing Jack in the vice-dircctor spof is
Douglas N. Brooke, KSYHX, who is 31 years
otd and lives in Austin, Texas, where he works
as radio systems planner far the Texas Parks
and Wildlife Department. On the amateur
scene, these accomplishments: president, past
vice president, past secretary, Austin Amateur
Radio (Tub; chairman, 1976 Texas VHF FM
Society Canvention; chairman, 1977 ARRL
West Gulf Division Convention, assistant HC,
Travis County; Navy MARS; RACES liaison
station; trustee, WRIAIM; urganizing com-
mittee, Weather Net; license-class instructoz:
Life Member, ARRL. Douglas is married fo
Michele. WBSKZC, und has been licensed
since 1959,

The Roanoke Division picked Gay E.
Milius, Jr., W4UG, a 65-vear-old uttorney
fram Vitginia Beach, as its vice director over
incumbent Donald B. Morris, WEIM, by 1568
to 1193 votes. Actually, Gay has “been
there” before, as alternate director from the
Hudson Division in 1949-1950, He was also
an assistznt director in Hudson earlier. A
public relations assistant in the Rounoke
Divisian, currently, W4UG has filled these
ather posts as well: past president, West-
chester (NY) ARA; past president, Washing-
ton Mobile Radio (Tub: past. president, Vir-
pinia Century Club; president, Virginia Beach
ARC; past president. NAS Norfolk Radio
Club; co-organizer, Maritime Mobile Service
Net; USN Communications Certificate of
Recognition, 1964 legal advisor, 1976 ARRL
Roanoke Convention; CQ DX Advisory

happens to a few hundred hams and un-
counted CBers each year. Hams have been
able to call Lesgue hg. and get sume raw
material on past cuses, the “Legal Kit.”
Sometimes we've been able to furnish the
names of aftorneys nearby who are amateurs,
and who are interested in these problems.
Sometimes our counsel, Bob Booth, W3PS,
has been able to furnish specialized assistance.
But the system is 4 bit random for amateurs,
and 18 virtually unknown to CBers, who share
out nightmares,

But now comes the beginning of an
organized approach. A meeting during the
ARRL National Convention was set up by
the Program Committee. There an outline for
a nonprofit legal research association was pre-
sented by Jon Galla, WASPTM, Dan Simon,
WAGEJW and Fred Lawson, K6JAN, and
received a favorable response. Two additional
meetings, in September and October, resuited
in the creation of the Personal Communica-
tions Foundation, PCF was incorporated on

Conducted By Perry F. Williams,* W{UEL

Committee — and many other leadership roles
not only in ham radio but in the legal
profession as well. A Life Member of ARRL
Gav may be better recognized by his forme:
calls, W2NJF and W4NJIE.

George Diehl, W21HA, won reelection a
vice director of the Hudson Division, chalking
up 2561 votes to 8635 for Georpe Hawrysko
KZAWA,

The New England DNivision staged a clos
one, picking fohn F. Lindholm, WIDGL, t
continue as its vice director by a score o
1601 to 1506 for Fred E. Evans, W1JFF,

Bob Thurston, W7PGY, who has bee:
director from the Narthwestern Division sine
1965, posted » 2216-t0-1086 vote win ove
Mary E. Lewis, W7QGP, to continue in th
poesition.

Also in the Northwestern Division, Dale T
Tustice, KTWWR, was reclected as vice di
rector with 2207 votes to 1051 Por Dwight |
Albright, WTHLF.

As we reported itn November, Director
Stan Zak, 2850, of Hudson: John Sullivan
WIHHR, of New England: Phil Wicker
W4ACY, of Roanoke; Chic Cotterell, WHSIN
of Rocky Mountain and John R. Griggs
WoKW, of Southwestern: and Vice Director
Maurice €, Carpenter, KYHRZ and lay A
Holladay, W6EJ], of Southwestern, all wer
reelected without membership balloting as th
only candidates nominated by the membes
of their respective divisions for those posts.

On the 20th of this month, the directors
new and old, will mest in East Hartford
Connecticut, to hear reports and take action
for the continued good of amateur radio an
the 'League, Now is the time for members t
write their division director with suggestion
for programs and policies they'd like to se
enacted; names and addresses are on page 8 ¢
this issue.

November 5, 1976, under Cslifornia nor
profit law and a Board of Trustees compose
of lawyers and judges has been selecte
Application has heen made for {ax-exems
status to both state and federal authorities.

A Provider of Fools Only

The purpose of PCF is to gather in on
place the materizls lawyers need to defen
amateurs and CBers beset by zoning restri
tions, building codes, nuisance suits, RFT/TY
problems and the like. Eventually, it will has
a list of atforneys which personal commun
cators can retain for these matters. There wr
be a library of briefr and a thorough index ¢
previous cases in this field. What PCF is not
probably equally impartant: It will rot be
free lawyer for every ham and CBer.”

John Gallo, WASPTM, is chatrman of tt
Board. Attorney Richard Arnold, WORNP,
vice chairman and Attorpey Carl Marko
KSRLP, is executive director. They’ll ha
help from a number of attorneys and judg



who are already interested in legal problems
pecaliar to personal communications. But
they also want and need the moral support of
laymen who are interested in these problems
beyond any immediate personal involvement,
and who van help with liaison and committee
work. Thus, membership is open to all li-
censed amateurs, all licensed CBers, and in-
dewsd, to anyone with an interest in elec-
tronies. A quarterly  newsletter featuring
developments on the legal frontiers of person-
al communications is planned. The founda-
tion will actively seek the support of the
personal communications industry since it has
a definite stake in the favorable outcome of
CB and amateur legal problems. And PCF will
keep all the personal communications maga-
znes informed on its activities.

Though the organization is based in Cali-
fornia, the intent is to be nationwide in scope.
Much of its work will be done through liaison
committees linking PCF to the amateur frater-
nity, CB organizations, the Electronics Indus-
tries  Association and FCC; and through
working groups on, for instance, Iand use,
TVIRI, tederal preemption, nuisance. cove-
nants, and such improper operation as
deliberate interference within a personal com-
munications  service. Membership on  the
vommittees will be ¢hosen ingofar as possible
on a geographic busis, with laymen as well as
judges and attorneys eligible to serve where
appropriate.

The founders have already earned their
spurs, having invested hundreds of hours and
thousands of dollars, in the interest of radio
amateurs and CBers. Now, operators in the
pursonal communications services can rally
behind these founding fathers. Inquiries may
go {o Attorney Carf Markov, K6 RLP, Execun-
tive IMrector, PCF, 915 West Lancaster
Boulevard, Lancaster, Californja 93534.

MORE ON PORTABLE AND
MOBILE 1-D)s

iLast manth we reported briefly that FCC had
made the use of portable and mobile designa-
tors optional (that is, ift I'm operating from
my car U'm no longer required to say
“WIUED mobile 1) and had dropped the
reqguirement for advance notice by stations
who expect to vperate away from home for
more than £5 days.

‘There seems to be one point of confusion
which should be cleared up by this quotation
from the Report and Order in Docket 20686

“7V Another objection raised to elimina-
tion of the portable/mobile identification
requirement, and an objection reflecting a
serious misunderstanding of both the proposal
and the Commission’s Rules, contended that
adoption of ihe portable/mobile identifica-
tion proposal would result not merely in =
limited de fucto elimination of amateur call-
slgn areas, as we conceded in our Notice of
Proposed Rule Making, but in the complete
ciimination of such call-sign areas. That is. it
is claimed that gmateur licensees moving
permanently from one callsign area to
another would no longer be inclined to
modity their station licenses to reflect their
new station locations, because the incentive
to do so — having to identify as a portable
statlon, with its attendant inconvenience -
would be gone. Such an objection ignexes
Section 97.95(2){2} of the Rules, This section

states that when a station’s peymanent station
lacation is changed, an application for modifi-
cation of station license ‘must be submitted
to the Commission prior to any operation and
within four months of the move . , ' We
have not proposed deletion of Section
97.95(2)(2) of the Rules, and we stress the
requirements of that section: Those amateur
licensees permanently changing their station
Iocations must modify their licenses to reflect
the changes.”

The following changes have been made to
the Rules in this matter:

1) In 9787, putagraphs (b) and (c) are
deleted, paragraphs (d), te), f} and (g) are
redesignated (b}, (¢}, (d) and (e}, respectively,
and paragraph (h) is revised and redesignated
paragraph (f) as follows:

97.87 Station identification.

{f) The identification required by this
section shall be given on each frequency being
utilized for transmission and shall be trans-
mitted either by telegraphy using the inter-
national Morse code, or by telephony using
the English langnage. 1f the identification
required by this section is made by an
automatic device used only for identification
by telegraphy, the code speed shall not
exceed 20 words per minute. The use of 4
nationally or internationally recognized stan-
dard phonetic alphabet us an aid for carrect
telephone identification is encouraged.

2) in 9793, paragraph (a}3) and para-
graph (b)3) are deleted.

3y 97.97 iz deleted.

4} In SBection 97.99, paragraph (c) is
deleted and paragraph {(d} is redesignated
paragraph (c), as follows:

Special Provisions.
97.99 Stations used only for radio control of
remote model craft and vehicles.

{c) Station logs need not indicate the
times of commencing and terminating cach
transmission or series of transmissions.

5} In 97.311, paragraph (c) is deleted.

ADVISORY COMMITTEE
APPOINTMENTS

President Danmals has announced the makeup
of the Advisory Committees for 1977, New to
the Repeater Committee are W3EZT und
WA4WXT. Others continuing to serve are
WIGKT, WA2GCX, WINSQ (chairman),
WeG0, WATWMC, WEGRG, KYLSB, KETVO
and VE3IBBW. The Cantest Advisory Commit-
tee’s newcomers yre K370, K4PJ and
WATWXY who join WAISSH, W2FEVS,
WSMYA, K6 YNB (new chairman), K8HLR.
WILT, WATR {chanped call from WARBCVS)
and VE7CC, W3ZNH and W4WSE have been
named o the DX Advisory €Committee.
Others in the group are WIDAL, K2BZT,
KSFVA  (chairman), WONIU, W7YTN,
WARZDF, WIKNI, KAHUD and VE3QA. The
Fmergency Communications Advisory Com-
tutiee continues with KI1UAQ, WB2ZEDT,
W3IPST, WA4PBG, KSSVD as chairman,
WaINL, W7IEL, WARNDY, W9OQBH, W@FR
and VESCU as members. Mare info later.

BEHIND THE DIAMOND

The pendulum this month swings to the
Technical Department, and we introduce to
vou, Jerry Hupil, KIPLP, associate technical

editor for QST. Jerry has been with ARRL
since 1969, first as assistant technical editor,
and he was promoted to his present position
in February 1973. Jerry is perhaps best
known for his work as editor of both the
ARRIL Antenna Book wnd Specialized Com-
munications Technigues. He most recently
coauthored (with Chuck Watts, WASGVC/1)
the series “Learning to Work with Integrated
Circuits,” which ran in eight issues of QST
during 1976.

-

Jerey Hall, KTPLP

Before coming to the League, Jerry was a
field engineer for Raytheon Company, and in
this job he travelad extensively. This is evi-
denced by the many calls he has held through
the years: KODDW, K51DZ, VPTBE, KZ5DD,
KH6EGL, KHOEGQ and K1PLP. Jerry spent
13 years with Raythean, working chisfly un
studies of propagation anomalies of the
fonosphere. He gained much experience, both
practical and thearetical, with transmission
lines and “exotic’” antennas such as rhombics,
log-periodic arravs, and Sterba curtains. His
background has served him well, for ke has
written many articles on antenna design,
propagation and varied electronic circuits. He
won the May 1965 (ST Cover Plaque Award
for his article, “The KHOEGL Frequency
Standard.”™

Throughout his travals Jerrv has always
heen at the forefrant of wmateur radio activi-.
ty. He received the Public Service Award for
his activities during Typhoon Karen in 1962,
He made the first two-way, 160-meter contact
betwoen the Midway Islands and the 1.8.
mainland on February 21, 1963, when such
operation was first authorized, And during his
stay in Hawafi he was Phone Activitics Mapa-
ger and held appointments as Official Ob-
server and Official Bulletin Station.

Terry resides in Wethersfield, CT, with his
wife Caroline. They have four children:
Kenneth, Susan, Tulie, and Mark. Jerry is very
active in the United Methodist Church; he is
financial secretary and past chairman of the
Council on Ministries, and a member of the
adult choir and handbel! chair,

Jerry’s other pastimes include camping
with his family, and amateur astronomy. He
also enjoys making his own wine {“strictly
legal,” he savs) Jerry has recenfly pro-
grammed his HP-25 hand-held caleulator to
play Blackjack: this is not as easy as it sotinds,
since the program uses gl available memory
and storage space of the calculator, and a
pseudo-random number generator. He did this
on his own time, of course, but we can’t help
wondering if this isn’t somehow related to his
wine-making hobby. We choose to reserve
judgment at this time. — K7 FHN
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YL News anc Views

CLARA—10th Anniversary

‘The formation of # natiopal club was 2
“entennial” project of the Ontario Trilliums
in 1967, The name CLARA {Canadian Ladies
Amateur Radio Assnciation) was chosen be-
cause, according to VE3IGIH, “the acronym
flustrates the meaning —a YL club witha Y.
name.”

The past 10 vears have .been yeurs of
growth: The one-page uewsletter in 70T
Topics erew into the club newsletter The
Clarion, an acronym for Canadian Ladies
tems of News. A floral emblem was selacted
for use on club certificates, stickers, pins and
patches. Spurred uvn by assistance at the
Midwest YL Convention in 1969, club activi-
tv mushroomed: formation of the CLARA
Net, sponsoring a wulkathon. the first Cana-
dian YL Directory, activity in Field Day, the
AC-DC  Contest, manning amateur radio
booths at science fairs, handling traffic for
NWT, assistance with “Operation Sunta
Claus,” and the first CLARA mini-convention
in Calgatcy.

CLARA has initiated a DX YL program
whereby a DX YL may be sponsored into the
club by a Canadizn member. Membership is
open to all licensed Uanadian YLy and at pres-
ent all provinces are represented in the club.

Several certificates are sponsored, CLARA
is awarded for working YLs across Canada;
DXCCYL, for working 100 Yis in 100 DX
countries; and Worked Canadisn Families, for
working all licensed members of Canadian YL
fumilies. The CLARA certificate custodian is

1976 HOWDY DAYS CONTEST
RESULTS

The winners were WAOWZN, 832, YLRL mem-
bery LX1TL, 61, non-Y LRL member. Scores:
WIGLE 78, WALUIV 75, DITTE 74, DJ1EWC
73, K4ARNS 59, HBIARC 59, WB4PXN 57,
DKSTT 53, DIGEK 42, WA40RK 43,
DK2ZKD 306, WB4FYU 9, WRBGIFF 27,
DEZEG 27, WALVIE 23, PYLIEFL 23, FSRC
21, PAGHIL 19, WA2DMEK 15, WAZRXO B,
Confirmation logs were submitted by DL3LS
and DRKIHH,

YLRL DECALS

Beginning in 1977 YLRIL will offer decals for
use of the membership, These emblems —
suitable for use on notebooks and windows or
fur framing for the shack -- will feature the
Vgirl-on-the-world” emblem of V7. Har
ronics, official publication  of the elub,
briced at 3 for 51, emblem saie proceeds will
be used in the YLRL general fund.

SOWP YL MEMBERS

The Socigty of Wireless Pionewrs, un organiza-
tion of communications people who have
been commercial operators, now includes 10
women amateur operators. VE3IAHV, Barbara
Bareham, is the oniv DX YL member of the
group, Others are WA2FGS, WIWRE,
WACOL, WeBDE, WAGLVZ, WeRZA, WeSH,

=¥ L Editar, Q&87, Please send all news notesto
WIWRE’s home address: 305 N. Llanwel-
lyn Ave., Glenolden, PA 19036,

et~ ¢ | =g il

Cathy Hrischenko, VEIGIH,
ln 1977, the 10th anniversury of CLARA
will be celebrated at a mini-convention and

Canadian Ladies Amateur Radio Association

this is to certify thataeae .

Conducted By Louise Moreau,* W3WRE

special YL luncheon within the ARR

National Convention to be held in Toront:
Ontario, in June.

/

i

has had 2-way
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certiticate custodian

communication with ¥ 1Ls across Canada

" date issued

CLARN Certiticate. Awarded for proof of working VE ¥ L aperators across Canada.

WB6ZSE, WENAL. Marie de Forest, WBeZIR,
has been given hanorary membershin,

VEZGIH, Cathy Hrischenko, active past
president of CLARA, and custadian of the
club certificates, with OM George, VE3DGX.

WAS-Y1. REQUIREMENTS

To answer the many requests this column b
received for WAS-YL requirements, the rul
requive contact with licensed Yls in all
strtes (the tistrict of Columbia may
substituted for Maryiand), Send QSLs al
alphabetical-by-state list showing calls, da
hand and tvpe of emission with suificle
postage to finance retorn of OQSLs by fin
viass miail to the certificate cusfodian: Agn
Helsinkti, WA3GRJ, RD4 MceClain/Tim
F.nad, Belle Vernon, PA 15012,

FEEDBACK

The cull of YLKE 1976 FPresident Myr
Canningham is WABISY and not WAGISQ
indicated in YL News awd Views,” Q87
November, 1976.

CQ Yi. SUPPLEMENTS AVAILABLE

The only work about YLRL and YLis
amateur radio has been updated and is n
available. Supplemental pages, slotted

ingsertion in the book's spiral hinder, cont
'L material on the Tth international YL
Convention of fune, 1976, and the YL
afficers up to date through 1977, Those w
are interested may acquire the suppleme
for 51 from the author/publisher Lou
Sando, WSRZT, 2412 Rio Grande Blvd., N.
Albuquerque, NM 27114, The bhook ifs
including the 1977 additions is also availa
from WSRZJ for $3.50. This very vompreh
sive history of YLs is 4 “must® for a

library. 5]



International News

K2UN: Uniting Humanity

The United Nations Amateur Radio Club
became the focul point for the historic
inauguration of station K2UN on the morning
of October 21st. The ceremonies were high-
lighted by the presence of Mr. Mobamed Mili,
the secretary-peneral of the International
Telecommunications Unmion. He was intro-
duced by Max de Henseler, HRORS/W2, presi-
dent of the UNARC. Max fittingly quoted the
secretary-general’s remarks from the IARU
Region I Conference in Warsaw, pointing out
that the very presence of the secretary-general
of the ITU at the inauguration of
K2UN “confirms one of the most important
objectives of amateur radio, which is, if I may
use your own words, . . . an international
cooperation which has forged a chain of
human brotherhood between all those who by
taste or through dedication are devoting the
greater part of their leisure time to secking
human contact over the vontinents and seas
beyond differonces of language, nationality,
religion and political systems.”

Mr. Mili saluted the humanitarian services
rendered by ham operators the world over,
But he scemed particularly pleased with the
results of radio atnateurs’ iavolvement in
propagation studies, After observing that the
study of propagation theory i in ijtself a
“long and tedious process,” the secretary-
general expressed his own pratitude, as well
as that of the I'TU, for scientific work done so
fur in this field by hams.

ARRL President Harry Danmals, W2TUK/
W2HD, also spoke to the distinguished assem-
bly. Harry urged that K2UN set an example
to the world of good operating practices and
international friendship. “But the most im-
portant purpose,” said the League's chief
executive, “is to use the station to teuch
people from new and developing countries
just what amateur radio is all about.™

JAPAN: FIFTY YEARS
OF AMATEUR RADIO

In September the Japan Amateur Ratlio
League celebrated its 30th anniversary with
week-long ceremonies in Tokyo. JARL is one
of the world’s larger amateur societies, with
an agtive and involved membership and a large
and dedicated headquarters staff. Equally
dedicated are the directors and officers of
JARL, with Shozo Hara, JALAN, as presi-
dent. Special commemarative ceremonies in
Tokyo were attended by ghout 350 promi-
nent Japanese amateurs, as well as 3 number
of uverseas guests. The Roval Crown Prince
was also in attendance. Representing various
other amateur societies were G3FEM, presi-
dent of RSGH; VK3KI of WIA and TARU
Region 3; ZL2A7Z of NZART: V86GG of
HARTS: 4S7EA of RSSL; HS1WR of RAST:
HMIBO and HMIFM of KARL; FOCAG of

*International Services Assistant, ARRL

Conducted By Bruce A. Johnson,* WABIDN/WA1ZQP

Mr, Mohamed Mili, secretary-general of the ITU, signs the inaugural log of K2IUN, as United
Nations Armateur Radia Club President Max de Henseler, HBARS/W?2, looks on. (Photo
courtesy of United Nations)

Equipped with three complete stations,
K2UN can be operated on all bands from ht
through vhf, The equipment was generously
loaned by Yaesu-Musen USA, Inc. and by
Hy-Gain Electronics Company.

We mentioned above that this was an
“historic inauguration™; the words were
chosen by the secretary-general himself. In his
remarks, Mr. Mii pointed out that the
principles of the United MNations we cone
sonant with the role of wnateur radip --
transeending barriers of language, religion and
politics — and that he was pleased that h2UN
had been instituted to further these princi-

REF; DIZNH and DLACG of DARC: and
WIRU of ARRL.

In addition to the S0th anniversary cele-
brations, JATAN arranged for the uverseas
guests to address a pathering of Japanese
amateurs on the state of amateur radio in the
respective couniries, while VK3KI and WIRU
described WARC preparations omn a regional
and international level. At the end of the
week, the vverseas guests went to the foot of
Mt. Fuji, where the second annual JA Ham-
vention was in progress. It was just like
hamventions everywhere, with thousands of
Japanese amateurs roaming around looking at
the new gear on display and snapping up the
fabulous bargains in the giant fles market!

The whole week was exceedingly well
orgatized and was a further demonstration of
the strength and vitality of JARL und a
further indication of the support that amateur
radio throughout the world can expect from
JARL in preparation for WARC-79,

ples. He struck a vibrant and almost dramatic
chord when, after mentioning that all of
humanity must be considered as one indivisi-
ble whole, Mr. Mili expressed his firm belief
that it has been the dream of uli the great
prophets and philosophers to realize this goat
practically. *. ., I'm sure that if Buddha,
Jesus, Mohammed, Socrates, or any of the
great philosophers had heen able o use
amateur radio they would have been detight-
ed, because thelr fundamental purpose was to
aruuse all of humanity to consider itself as
one indivisible whole. And thanks to amateur
radio, this is coming into fruitage . . .

[

JATAN, Shozo Hara, president of JARL.,
addressing the formal assembly on the
oecasion of the 50th anniversary of the Japan
Amateur Radio League.




Correspondence

The pubtishers of QST assume no responsibility for statements made herein by correspondents.

LEADING THE WAY

11 Just finished your “‘It Seems to Us’’ in the
November QST and am moved to comment.
¥R job on the averview and update for those
of us who may have been inactive those past
few vears. Readers who take time to reflect
an what you have said will be prepared for
the inevitable vompromises and individuai
gains and losses at WARC. Perhaps it is also
apparent that to “get along, we must go
along” in coalitions which are not in phase
lock with our owit goals.

Perhaps most importantly, you have cun-
veyved the impression that the ARRL through
its membership has led, is leading and will
continue to lead the fight for the amateur’s
interests at WARC. That is pretty heady stuff,
congidering that we are being defended by
volunteer amateurs. But then in 1776, we also
were being defended by aloosely knit gather-
ing of volunteer amateurs! Keep your powder
dey! — Paul Herndon, RIJL.S, Ridge Spring,
SC

o Qn September 29, (976, a meeting was
held between representatives of the Canadian
Radio Television Planning Beard and DOC for
the purpose of discussing proposals of how to
rearrange the frequency allocations between
406 and 960 MHz, This report and those of
further meetings will be used a5 2 guide by the
DOC to arrive at 4 final policy to be presented
at WARC. From the outcome of the meeting
we have learned that 420 to 430 might still be
used on a shared basis. The top part from 440
to 450 would be taken away from us to be
used by satellite services, This leaves us with
430 fo 440 that we can call our owr. There
are five repeaters and 37 repeater links in
operation in the Toronto-Hamilion area. Also,
amateur fast-scan TV i3 quite active in this
area. The Ffirst amateuwr TV  rfepeater
{(VE3TVR) in Canada is being built here and
maore are on the way. '

To my way of thinking, we are just
beginning to make use of a glant sleeper. Too
bad that we might lose it at WARC, before we
have a chance to use it. [ suggest we all rally
together and try to save this band, because
once it is gone, we will never get it back.
Discuss it on the air and at your next club
meeting, Write letters, ask yvour club o write
letters, and support vour amateur organiza-
tions. 1nited we stand, divided we fall. ~
John Vanderryd, VEICYC, Hamilton, ON

PROPAGATION PRAISE

1 The bulletin is much more comprehensive
than others that I have copied in the past and
consequently of much more value. Thank
vou. = Fred Becker, WIZH, I copied hulletin
number one on RTTY at 2130 UTC, 18
October, 1976, on 20 meters, This service will
be very helpful to me, — WBEDWJ. Bravol
Your new WI1AW propagation forecast is
great, — Harold W. Cornelius, WEZRY, Yes, |
like the new propagation service very much. —
WIVRK 1t certainly fills a need in view of
reduced WWV activity in this area, — KJOAM.
[ think your new propagation bulletins are an
excellent idea, particularly at the start of the
new cyele, ~ Richie Dyrack, K2LUQ. 1 find
the propagation forecast bulleting very in-
~n O mAreT

formational. - Woody Minar, WAIYUZ, You
have really filled a fong-felt need with the new
propagation bulleting. [ found the WWV
information usetul but like the broader cover-
age in the W1AW format, — Myron Sreffy

GRIPPING GRIPES

1 { am in about 100-percent agreement with
CIiff Fleury’s fetter in the October issuwe. It
seems when the ARRL or FOC decides
privileges are to be removed, the General class
receives the brunt of it. 1 dropped out of the
ARRL when they advocated their ill-advised
incentive-licensing program some years ago. [
will rejoin when the League decides it is time
to return these privileges to the General class
licensee and does something about it. — John
Engel, W3UUH, Pittshurgh, PA

2 One of the most important aspects of
amateur radio licensing is incentive licensing.
It has helped keep high standards of operation
in amateur radio. | question whether or not
there are any substantial incentives left for
Novices to upgrade, When I wus a Novice, just
five vears apo, [ had tremendous incentives
for upgrading my license. | was limited to 73
watts and crystal contral. Having a call sign
that identified me as a MNovice offered a
substantial reason for upgrading my license.
The only reai incgutives left tfor a Novice to
upgrade are increased power, access tg mare
frequencies, and a shorier call (with the
Extra), The FCC should not take away any
mare amateur radio licensing incentives. They
should reinstate special Novice call signs and
any other incentives possible. ~ Mickey
Dwiver, WBSIXN, Houston, TX

1 Has the FCC ever done anything so close (o
perfection that QST did not have criticism of
what was done? - Bdward C. Jones, Jjr.,
WB20D VL, Somerset, NJ

INSTANT TEMPORARY

i [ think the assigning of new calls to Novices
is somewhat of 4 joke, 1 agree entirely with
what the FCC is trying to do, but when it
comes to an instance like mine, 1 just don’t
understand. | was recently assigned WB2CPV
as my new Novice call. Just a week agu [ took
my General class test and passed it. Now |
have to wait and wait and wait for my new
license for (3eneral class privileges, but I still
have the same c¢all, My question is why can’t
the FUCC examiner isswe you an instant tem-
porary license after passing the test? If sure
would eliminate the needless waiting for u
new license, - William Crews, WB2CPV/4,
Jacksonville, FL

EXCITED AND ENTHUSIASTIC

¢ § have just recently registered a Navice
study class with Headquarters and have re-
¢eived the lesson plans and student handout
tnaterials. My class will he 10- to | 3-year-clds.
There will be about 15 in the class. We plan to
use Tune in the Worid for our student study
materials, The Kkids acte all excited and enthusi-

astic about petting started. [ am quite im-
pressed with the materials sent to me and am
looking forward to teaching my first group of
amateurs. Thank you for this exceflent,
much-needed service. It makes me cven
prouder to be a member of the Leapue. ~
Neal 8, Mowis, KGTIV, Carbondale, OO

QRZ THE BAND PLAN?

o Haying spent a miserable weekend with
little to do (not my wife’s opinion}, | tried to
do mmy thing on one of the thoere popular ham
bands. I found there were rmany other hams
frving to do their thing also. Now it seems
that they all had different things to da. That's
one great thing about ham radio, we all find
our niche. Why not consider giving each group
of hams that do their very own thing a special
niche in the bund (see KIBZD's proposed
frequency allovation chart). This arrangemen|
could make it easier for all groups to do theis
thing and, hopefully, easier tor me to do my
thing (again, not my wite’s opinionl). What i
my thing? | like to tune up and down the
band looking for operators who get an the air
and say, “QRZ the frequency.” Although ['ve
never heard the frequency c¢ome back to
them, [ keep listening., [ need a QSL from
there bad! Let’s establish 1 frequency applica.
tion plan so that each of us can do our thing.
- Kd Faber, K4B2ZD, Columbia, §C

Praoposed Frequency Allocation Chart

|
| 350 F—
~ TESTING ONLY
340 p-—
A-M ONLY
l 330 P——
RAG CHEW QNLY
! 320 [
' @SLCOUNTY HUNTERS
i 310 =
i DISASTER NETS
[ 300 P
MEDICAL NETS
20
G, NETS
280
CONTESTS
270 p—-
TRAFFIL NETS
260 P—
PHONE PATCHES
250 —
BETY
240 b—
WI1AW BULL.
230
QARZ OPERATION (SEE TEXT]
220 |
i
rto |
ke
200 —




Weashington Meaflbos:

@ Q. Starting November 25, 1976, new rules
went into effect governing portable and mo-
hile operation of amateur stations. Can you
briefly summarize these new rules?

A. There are two main points to the new
rules. First, a U8 amateur need no fonger
nutity the FUC of portable pperation, regard-
less of the duration of the portable aperation
(under the old rules, notice was required if
the intended portable operation exceeded 15
days). Secund, U.S. amateurs operating their
stations portable or mobile within the U.S.
need no longer identify their transmissions as
originating from portable or mobile locations.

a (3. In essence, then, there are no new ruies;
the FCC is simply deleting old rules that are
no longer necessary. Right?
A, That is correct. The FUC is committed to
deregulation of the Amateur Radio Service.
This means that the Commission is seeking to
climinate, consistent with the public interest,
those rules and regulations which are not
absolutely essential to the proper administra-
tion of the Amateur Radio Service. The rules
governing notice of intended portable ap-
eration and portable and mobile identification
procedures have never been shown to be of
use to the Commission in enforcing its rules.
An amateur may still identify his station
as portable or mobile if he chooses to do so,
but it is strictly the amateur’s choice: there is
no longer an FCC requirement in do so.

Coming
Conventions

January 22-23

Florida State, Miami, FL

Febmary 12-13

Southeastern Division, Orlando, FL

May 21.22

New York State, Rochester, NY
May 21-22

Wisconsin State, Lake Delton, Wl
May 28-29

Tennessee State, Knoxville, TN
June 3-5

ARRL National, Toronto, Ontario
June 18-19

Georgia State, Atlanta, GA

July 2-3

West Virginia State, Jackson's Mill, WV
July 9-10

Roanoke Division, Norfolk, VA
July 16-17

West Gulf Division, Austin, TX
July 30-31

Northwestern Division, Seattle, WA,
September 23-25

New England Division, Hartford, CT
October 7-9

Midwest Division, Wichita, KS

October 7-9

Southwestern Division, Santa Maria, CA

FLORIDA STATE CONVENTION/
TROPICAL HAMBOREE

January 22-23, 1977, Miami, Florida

The old adage, “two’s company, three's a
crowd,” goes up in smoke during the weekend

Indeed, there may be times when it is
advantageous to the amateur to indicate his
partable or mobile status: for example, during
operating contests, or when determining radio
wave propagation conditions.

@ Q. Do U.S. amateurs have to notify the

ﬂL(. of intended operation vuiside of the
8.7

A. No, Of course, & reciprocal operating

permit must be obtained from the couniry in

which the LS. amsteur intends to operate,

bet the FCC need not be notified.

Q. What about an alien amateur operuting

in the U8, under # reviprocal permit issued .

by the FCC? Formerly he would have to
transmit the call sign issned to him by his
country's licensing suthotities followed by a
slant sign (/) and the U.S, amateur call sign
prefix letter {or letters) and number appropri-
ate to the lucation of his station (for example,
VEISH operating in Maryland would sign
VEI1SH/W3). How would he be affected by
the new rules?

A, Alien amateurs operating in the 11.%, must
still follow the above identification pro-
cedures: . however, they are freed from the
requirement of giving advance notice of por-
table aperation within the U.S, (97,313).

In all cases, whether the amateur was
uriginally licensed by the FCC, or the holder
of 4 reciprocal permit issued by the FUC, he

of January 22-23: Sunny Miami, ARRL and
Hamboree are the winning threesome for
1977, Grab the XYL and vour friends; take
that winter vacation with ham fun, too.
Miami and Miami Beach attractions provide
interesting activities before, during and after
Hamboree — Sequarium, Vizcaya, Museum of
Science and Planetarium, dog racing, horse
raging, Tai Alai and Theater of Performing
Arts for a start. Visit WANVU at the Museum
of Science. A drive to historic Key West via
the Overseas Highway will be a longremem-
bered experience. How about a trip to the
Caribbean following the convention? Tours
by air and sea depart regularly from Miami.

Convention activities will be held at the
Miami Munijcipai Auditorium, 499 Biscayne
Boulevard (1L5. 1). The program will cover all
interests in amateur radio. Special presenta-
tions will be given by Armin Meyer, W3ACE,
former U.8. Ambassador to Japan, Iran and
Lebanon; Eilen White, W1YL, ARRL deputy
communications manager, and Perry F.
Williams, W1UED, manager, Membership Se-
vices, ARRL hq, The ARRL Forum will be
conducted by Larry Price, W4RA, South-
castern Division director, with latest news
from the January ARRL Board Meeting.

Manufacturers and distributors will display
all their bright, shiny, new equipment. The
traditional Hamboree Swap Shop will be
jammed with every imaginable item you may
wish to obtain, Exhibits and meetings have
been planmed by AMSAT, QSL Rureaus,
MARS, nets and clubs. Main prize awards
include two hf transceivers, two vhf' trans-
ceivers and two linears, plus many more each
hour. Fhe ladies have not been forgotten as
the program includes exhibits and demonstra-
tions for them, as well as a main award of a
one-caral diamond ring, with other goodies
every hour.

Special hotel rates have becn ubtained
from the following: Howard Johnson Down-
town Motor Lodge, 200 S.E. 2nd Avenus,

must he sure that the FCC has a record of his
current  mailing  address, The Commission
must have a way of getting in touch with a
licensee in case a violation occurs (97.42),

0 Q. Under the old rules, when an amateur
changed his permanent station location, he
had an incentive to modify his station licenge
to show that new location; otherwise he
would have to indicate his portable status
whenever he identified, and this is generally
regarded as inconvenient, Under the rules as
now stated, this incentive would no longer be
there, Ts it the ¥{C's imtention that an
amateur need no longer modify his license
when moving t0 a new permanent station
location?

A. No, it is not, Many amateurs have raised
this question, and it reflects a serious mis-
understanding of this rules defetion, and of
the FCC’s rules in general. In fact, section
P7.95 (a) (2) of the FCC rules says that when
a licensee changes his or her station’s perma-
nent location, an application for modification
of the station license must be submitted to
the Commission. This rule has not been
deleted. Those amuateur licensees who intend
to permanently change their station location
must modify their Tcenses to reflect this
change.

{Note: Send youwr FCC guestions to Hal
Steinman, K1FHN, ARRL, Newington, CT
06111. Questions appearing in this column
are typical of those frequently asked of the
FCC and other agencies. Answers, prepared at
ARRL, have been approved by FCC statf.
Interpretations contained herein concur with
those of the Amateur and Citizens Division of
the FCC. Numbers in parentheses refer to

specific sections of the FCOC rules. |

Miami, Florida 33131, Rates: $25 single, 529
double, $33 triple, $37 quad. One-night de-
posit in advance required. Toll-free number
(specify Tropical Hamboree) 800-654-2000.
Deposits may be made in your area through
H. I. Reserve-s-Check or sent directly to
hotel. Dupont Plaze Hotel, 300 Biscayne
Boulevard Way, Miami, Florida 33131, Rates:
$25 single, 329 double. No deposit required if
arrival before 6 P.M. Special reservation card
must be used, send request to Hamboree
Committes.

To guarantee special rates all reservations
for hotels should be in by January 10, 1977.

Convention sponsors will provide courtesy
hus service Saturday and Sunday from hotels
to the auditorium and from neatby parkice
lots shauld auditorivm parking be filled.

Coavention/Hamboree Registration — §2
advance. $2.50 at door. Swap tables: 33 per
table, I day or $5 per table, 2 days.

Checks for registration and swap tables
should be made payable to Dade Radio Club
and mailed with request to Convention/
Hamboree Committee, P. (0. Box 520073,
Biscavne Annex, Miami, Florida 33152.

SOUTHEASTERN DIVISION
CONVENTION

bFebruary 12-13, 1977, Orlando. Florida

The Orlando Amateur Radio Club is able to
frace its history of hamfests back to the
“fubulous twentlies™ as described in one of the
issues of QST of that pertod — and it is with
great pride that O.AR.C. announces its
second annual “Hamcation® and is honored
to present the ARRL Southeastern Division
Convention.

“"Hameation 77" promises to eclipse all
previous Orlando hamfests. A hard-working
committee headed by General Chairman Al
Canning, WB4HAK, has scheduled many
attractions and events to entice hams to plan
their family vacation in the Orlando . area

A=y Fa’e W
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where all members of the family can enjoy
the wonders of Disnev World, Sea Warld,
Circus World, Cape Kennedy gnd the Atlantic
and Crulf beaches. Last year’s event brought
visitors from 235 states and seven foreign
counfries,

The convention will host ARRL President
Harry Dannals, W2HD, Lew McCoy, WI1ICP
and Larry Price, W4RA, Southeastern Divi-
sion director. Forums are scheduled on Satur-
day from 1 to 4 PM. The ARRL will also
have a large display booth exhibiting publica-
tions and miscellaneous items.

The Antique Wireless Association will
sponsor their Svuthern Reglonal Convention
in cooperation with “Hameation 77." A large
exhibit of eutly wireless gear will be displayed.
and a4 gathering of “olde tyme” radio afi-
cionados is scheduled.

FHaniest
Calendear

Indiana: The Annual Fort Wayne Winter
Hamtfest 15 at Shiloh Hall, north of Fort
Wavne an Janwary 23, from § AM.-3 P.M.
local fime. Early parking is available. This

 yearly event is sponsored by the Allen County
Amateur Radio Technical Society (AC-

The site of “Hamcation 77" is the same as
1976, except 0.AR.C. has contracted for the
entire Sheraton Twin Towers Convention
Center with approximately 500,000 square feet
of exhibition area. There will be 350 swap
tables available starting Friday evening at 6
P.M. At this writing, over 50 exhibitors have
signified their intention of displaying all their
latest products. The Ladies Program Com-
mittees have planned many innovations to
keep the ladies occupied with demonstrations,
fashion shows and shopping trips to the many
wonderful arcas rear Crlandao,

in cooperation with the Miami oftice, FCC
will gonduct examipations for Novice and
upgrading. All applications must be made by
January 21 an FCC form 610, Both check or
money order for $4 and form 610 should
then be sent to; FCC, 51 S.W. First Avenue,

ARTS). Admission $1.50 advanced; $2 at
door. Table space is available at $1 per half
table {about 4 ft). For info or tickets (table
reservations held until 9:30) write Hamfest
Chairman. AC-ARTS, lnc., P. 0O, Box 341,
Fort Wayne, [N 46801,

Ohio: A Mid-Winter Hamfest Awuction is
TFebruary & at the Richland County Fair-
grounds, Mansfield. Flea market, auction.
Large heated building. Doors open at 8 A.M.
Talkdn 34/94 and 52/52. Tickets §1.50 in
advance: $2 at door. Contact Harry Frietchen,
KE8JPF, 120 Homewood, Mansfield, OH
44908 or phone 419-529-2801 or
419-519-1441.

Texas: The Texas VHEF-FM Society’s

Miami, Florida 33130, Please nore on appli
cation that the exam will be faken ot the
ARRL Southeastern Division Unnvention,
Orlendo, Florida, on Februgry 12-13, 1977,
FOC officials are also scheduled for forums
during the “Hamcation.”

For Sheraton Twin Towers reservations
write directly to: The Sheraton Towers, 578(
Major Blvd., Orlando, Florida 32805. Roomn:
- single $28, Jouble §36 per day. For :
complete hamfest information package in
cluding nearby hotel/motel rates und othe;
detailed information, please send s.as.e. to
Hamfest Secretary, Georgia Denman, K4ZXS
405 Fnka Way, Ortando, Florida 32811.

PLAN NOW! Treat yourself to a real han
vacation in sunny Florida and let your family
make vou think you are the unly one enjoy
ing it! (P.S. Disney World, etc.!!D)  [H&—

winter meeting is February 4-6 at the Holidas
fnn, Emyald Beach, 1102 S. Shoreline, Corpu
Christi. For further info write James Linths
cum, W5LCN, 1802 Daly, Corpus Christi, T2
78412,

Wisconsin: The 3th apnual Mid-Winte
Swapfest of the West Allis Radio Amateu
Club is Saturday, January 22, at 8 AM. at th
Waukesha County Expo Center. Tickeis $1.5
advanced; $2 at door. Reserved tables b
advanced reservation only - $1.50 per 4.
tahle. Nonreserved tables; first-carme, firs
served. Talkdn on [46.52 MHz, Directions
i-94 10 Waukesha Co. F.seuth to FT, west &
Expo. For info and tickets write WARAC, I
0. Box 1072, Milwankee, W1 $3201, W

Strays

JAMBOREE ON THE AIR

o “How do you camp out?” “What merit-

badges do you have?” Scouts all around the
country and world got a first-hand fook at
amateur radio during the annual Boy Scout
Jamhoree On The Air (JOTA) held the

Among the worldwide participants of JOTA
were these Scouts from High Wycombe in
Buckinghamshire, England, together here at
G2DRT. (Geoff Gomme photo)

B T p— o

weekend of Cctober 16-17, 1976. Not a

contest, the activity is designed to promote
comparisons and contrasts among Scouts.
some units made it part of other events. At
the kxplorer Air Show in Pascagoula, MS,
KM5BSA was operated by the Jackson Coun-
ty (MS) Amateur Radio Club, the Mississippi

('oast Amateur Radio Association, und tF
Mobile (AL) Amateur Radio Club, Inc. The
demonstration included OSCAR communic
tions. Up in Champaign, IL, the Scoutmast.
uf Troop 7, K9QZI, operated portable fro
their camp during an Order of the Arro
meeting.

Seouts af Traop 7 in Champaign, tL, gather at K8Q2Z1 to participate in JOTA. fJohn Dixon

photo)




FVl Repeater News

Self-Policing—Are We?

It is a sad commentary on our times when
fine repeater like the Mount Wilson machine,
WREABE, has to take the action it has. What
are we talking about? Read the following
news release from WRGABE.

Open Letter to Ail MWR A Members

WRGABE will be legving the air for 60 days.
This letter explains the background leading up
to this action and some future vonsiderations
on the operation of ABE.

For the lust two to thres years, the
operation on ABE has been slowly deterior-
ating. Burt has always felt that his repeater
should be fun and enjovable with a refaxed
operation that would encourage casual con-
versation and a pleasant, easy-going inter-
action between users. But this same casual,
relaxed operation that is ¢o enjoyable (if used
by adult “caring™ people), is also attractive to
certain  people. These people only enjoy
taking advantage of this rtelaxed state to
dominate o abuse other aperators. The re-
laxed state is not condueive to correcting (or
educating) these people who do not seem fo
possess any feelings for other peaple, but in
fact, this state seems to attract them.

In general, the “good” users wili not
compete with these individuals and will (and
have) simply move to another repeater or go
away altogether. Burt, with all good inten-
tions, has insisted that the repeater stay on,
that he would keep it on and that the users
(through the MWRAY control the misfits. This
approach has proven to be almosi totally
unsuccessful. The situation has only wors-
ened.

The present state of the repeater can best
be described by the current feelings of Burt,
He called me last Monday {QOct. 18), after a
particularly bad Sunday, and said (almast in
tears), “1 have spent 15 years of my life
getting what [ consider a good operating
repeater working and reliable and I can’t
stand to [listen to it. [t is almost entirely
dominated by drunkards, mmentally deranged
sickies and individuals who have no feelings
for thewr fellowman whatever. | will not put
upb with it anymore. Unless vou want to take
over the mess I will turn it off forever.” His
observation of the types of individuals using
the repeater may be a little severe, but
something i surely wrong, 1 don’t enjoy
listering or using the repeater either. It has
deteriorated far below the amateur practice of
courtesy and goodwill to fellowman and, in
my opinien, has even dropped below typical
CB operation in Los Angeles. it’s abominable.

Manday’s telephone canversation betweon
Rurt.and myself continued and it became very
vlear to me that not only was Burt serious
about turning it off, he was even more seriaus
about removing his personal involvement
from the responsibility of the day-to-day
operatiott. 1 have, far the last five vears or so,
had control privileges on ABE but have
always fried to follow the basic desires of

*VRAC Liison, ARRL hq.

Burt and pven though I have not always
agreed, the control of the repeater has, in
general, stayed within these puidefines.

Over the last several months {years), vari-
ous techniques have been tried to correct the
operating practices of certain individuais.
None have been universally successful, At the
present time, about 12 people dominate the
repegter, almost all from base stations, and all
wperate without significant regard for other
users. Not that their operation is grossly
llegal in the FCC sense, they d and will
ocogsionally  even  let  breaking stations
through, but their conduct, language and
subject matter are, in general, deplorable and
ohnoxious, or at least selfish. The overall
complaint could best be described by stating
that these individuals use the repeater for
their own platform. It is their only outlet for
their mental frustrations (which appear to he
extensive), They are parasites in that they use
the repeater {and some users), rather than
utilize the repeater and talk with its users.

Before assuming the responsibility offered
by Burt, | requested advice from a number of
amateurs [ consider to be concerned, unselfish
and mature people. All agreed that the prob-
lem is deplorable but almost all agreed that
there are good amatcurs on two meters and
that they would return to ARE if if couid be
“cleaned up.” Not all users on two meters are
poor ar inferior operators. Even those that
came to “two” directly from B withonut
passing GO, came because ham radio offered
something better (not found un ABE, how-
ever). There is hope.

Along with responsibitity comes authority.
Burt is too nice; too sensitive. He cares about
the feehings of everybady. Well, I don’t. But I
am going to do evervthing 1 can to improve
ABE — to restore it to the proud, clean and
constructive repeater it should be. (This must
be an election year!)

My first act is to remove the repeater from
the air for 6 days. My analysis of our
parasites has indicated that they need and
require a host. Removing the repeater from
the air will require them to seek another hast.
They will migrate to other repeaters and with
Iuck, they will like it thers and stay there.
ABE will leave the air at midnight, October
31, 1976, and will return the morning of
danuary 1, 1977, This is only a start. When
the repeater returns next vear, it will be
different.

The repeater will be forced to behave. A
tight group of control operators will be
trained and “ordained.” This group will have
the power to enforce (by various means,
including shutting off the repeater) certain
rutes on the operation und behaviar that will
be used on the repeater. Subject matter will
be censored as well as language and operating
procedures. Freedom of speech and *‘right-to-
use™ will have no precedence. The discision of
the vontrof operators is absolute and without
appeal. If you don’t like if, use some other
repeater. This difficult, arbitrary and strict
control will last for as long as it takes. It is

Conducted By Lew McCoy,"” W1ICP/WR1ABH

hoped that out of the war will emerge 4 group
of users with an attitude and behavioral
pattern that will set o new standard for ABE.
Those that are attracted to a tighily con-
trolled repeater will survive and continue
demanding from new users a high level of
performance, Therefore, it is hoped that the
tight control, censorship, and other direct
user controls will only be necessary for a few
months. [t will be self-perpetuating. In u few
years, the cycle may have to be repeated. It
may not always work.

Again, ABE is trying something new -
users” attitude adjustment. ‘l'o my knowledge,
it’s never been done. We have a good “han-
die” on jammers and jammer-related problems
and [ feel that Paul and his tear can thwart
the threat of unidentified, illegal and destruc-
tive use of the repeater. Tight control will he
established to ensure that “legzl™ users will
behave. If it doesn’t wark to my satisfaction,
then, indeed, ABE will go dark.

The MWRA is in full support of this
operation and under the leadership of Dave
Farrone, WAGKQS, will flourish.

During the 60-day off time, 2 select group
of people T respect will be meeting to formu-
late and document 4 set of desired operational
procedures. This saine group will also nominate
individuals for the control operators. The
candidate operators will be interviewed,
educated, trained and tested to insure they
understand what is expected and how to handle
anticipated problems and situations. If vou
wish to participate, please contact me.

The possibility that another repeater will
appear on ABE’s frequencies during the off
time has been anlicipated. This actior, by
some thoughtless individuat, would tend to
negate the purpose of shutting ABE down.
Simplex operation on either the mput or
output is encouraged but an ABE replacement
is uncalled for. The down time has Dbeen
coordinated with the SCRA (the repeater
council) and there is no possibility of ARE
losing its sanction. In fact, the SCRA is
carefully watching the experiment for pos
sible application to other repeaters.

It is my firm conviction fhat ARF can and
will become a worthwhile contribution to
amateur radio. [ ask your indulgence during
the off time and even more so Jduring the
start-up next year. Patience, understanding
and, if not cooperation, at least tolerance are
requested.

See (talk) fo you all on our pleasant

WROABE mnext year. — Bob Thormburg,
WRAJIPT [ |
Band Plans

We have had some complaints about the
League repeater band plans as described in
October, 1976 QST. 1t should be pointed
out that the ARRL recommended plans are
not in use everywhere. Before puttinga
repeater on the air be sure to check with
your local frequency coordinator.




Silent Repsg

It is with deep regret that we record the pussing of these amteurs:

WIBZJ, Lester L. Irons, Mendon, MA

WIDEL, Hugh W. Roberts, Randolph, MA

Kl l\irIW. Lindell H, Onsruth, White River Jet.,
T

WIPRS, Henry C. Quellette, Leominster, MA
WIQQE, Everett A, Hill, Hudson, MA
WIWL, Arthur C. Egan, Northampton, MA
K1ZR2Z, David W. Kent, Hanson, MA
KZARB, Ldwin A. O’Brien, Qzone Park, NY
WA?}?WY, Larrison W. Hamilton, Butlington,
W2HIS, Angelo Sterchele, Vineland, N
W2HYY, Arthur M. Schermer, New York, NY
W2JDN, Edward J. Hall, Southampton, NY
W2MGN, Charles F, Spreemann, Dix Hills, NY
W2wWOF, William H. Grant, Glen Head, NY
W3IHAG, Frank P. Harrer, Lansdale, FA
WIMWD, Nelson Mayne, Baltimore, MD
W3PRB, Paul H. Krantz, Philadelphia, PA
W3V, Edward E. Jones, Glen Burnie, MD
Ex-WN4BQF, Charles Dorgay, Elgin, 8¢
WA4CIA, Loule Q. Goss, Lexington, KY
¥a DA, Herbert C. MacDonald, North Palm
Beach, FL
wW4DGU, Norman B. Lee, Lattimore, NC
WAFBX, William M. Corns, Gardendale, AL
'WB4‘FY'1‘, Robert 8. Haves, Daytona Beach,

FL
WaGDE, Henry L. Watking, Big Stone Gap,
VA
K4KDC, Earl 1. Gogden, Lake Worth, Fl.
W4NDT, Robert J. Eberly, Annandale, VA
K-fI-TNMR, Vernon L. Fuiton, Winston-Salem,
[
W4l£JA, Proctor A, “Buddy™ Sugg, Tampa,
ol

KSCIL, Ervin E. “Gene"” Chunn, Waco, TX
KSDAB, Ruth A. Hargett, Carlsbad, NM

WBSEY'T, Thamas J. Kennedy, Nederland,
TX

W5GHR, Ralph N. Weeks, Port Arthur, TX
W5HRO, Harry ¢. Spoor, Ir., Houston, TX
WSHXG, Haskelf E. Oykes, Enid, OK
K5LG1L, Drexel M. Boho, Ft, Worth, TX
WBSMOH, Jean L. Pitts, Houston, TX
WERIIL, Joe Odstreit, Stamford, TX.

WSTFE, “Hank H. Hay, Qklahoma City, OK
WSUVE, Walter A. Lombard, Beawmont, TX
Ex-W‘EBRI. Frank E. Wheeler, Port Hueneme,

[
W6eBTG, Donald L. Elton, Sacramento, CA
WeEXO, Ernest F. Roux, Bakersfield, CA
WeFQZ, Harris Stone, Richmond, CA
WoIE, Herbert ¢. Grundell, San Luis
Ohispo, CA
K6KRS, Paul . lgnatow, Ceres, CA
W6OVE, Donald H. Powell, Hawthorne, CA
WeQXR, Robert E. White, El Monte, CA
W8SS, Herbert L. Basgetf, Walnut Creek, CA
WASTCM, Milton R, Brice, Thousand Oaks,

CA
WeTIX, Clastord T. Hill, Bard, CA
KGUAA, Jack A Walbert, Sunnyvale, CA
W7A), Feank R, Startzell, Scottsdale, AZ
WICONI, A. Crawford David, Seattle, WA
KL7FPK, William D), Nelson, Fairbanks, AK
WATEXD, BEdgar A. Vacea, Salem, OR
KLTHMI, Burl D. Meers, Kenai, AK
WTHTC, Arthur M. Franz, Sun City, AZ
K7IVZ, Donald M. Burrell, Lakeport, CA
W7LLO, Robert E. Heinemuan, Tucson, AZ
WATLTP, tdward V., Gruber, Bremerton, WA
WIMD, Faz W. Salhaney, Great Falls, MT
WHRD, Franklin E, Batt, Carlin, NV
WNTYGZ, John 1. Brill, ¥ida, OR
WRCYE, John R. Fertal, Royal Qak, Mi

WSKIK, Armand Gimbel, Cleveland, OH

KAKDPS, Ellsworth H. Wyer, Quincy, OH

WRROTV, Alfred P, Ricker, Jr., Grass
Lake, MI

WOUWB, Martin A, Yuriga, Gary, IN

W9£;‘II‘H, Walter (3, Harmer, Fond Du Lac,

1
K9JHS, Alfred T. Rehorst, Milwaukee, W1
K9LTK, Robert {&. Humphrey, N. Aurora, IL
WRBONN(Q, William L. Reece, Bourbon, IN
KY8IW, Herbert Bufe, Moline, IL
WAOWRL, Martin A, Pefersen, Kenosha, Wl
WAAIR, Howard W, Bond, Jr., Berkeley, MO
WAPBIG, Dale E, Rider, Alma, NE
W@GEZ, Harold C. Moore, Manchester, MO
WeLWS, Carn G. Eaton, Scottsbluff, NE
K@OWW, Lloyd B. Stoaks, Grinnel, 1A
WBUMD, Arthur L. Knudson, Denver, CO
WA@ZMI, Cecil F. Sherman, Tracy, [A
VELBF, John (3. Jay, Halifax, N&
VE%‘]CN, John W. Bond, Cape Breton County,
s

YEIFD, Jahn B. O’Reilly, Dartmouth, N§
YE3AQS, Len Horstall, Portland, ON
VEIBBR, [an K. Walmsley, Oshawa, ON
VE3IEVI, John W, Paulowich, Hamilton, ON
VE3GI, Walter G. Sheppard, Willowdale, ON
VE3HZF, Jovee Furrant, Toronto, ON
VE3IVD, Erich Bartmann, Severn Bridge, ON
VE&FYV, Gilvert §. Hunter, Stettler, AB
VEGFP, Rev. Joseph E. McGrane, Morinville,
AB

YO1 LU, H. M, Mercer, Bareneed, NF

DJ1ME, Oskar Birkel, Mannheim, Germany
G2DDD, E. C. Cosh, Sussex, England

*Life Member, ARRL

50 ‘ears Ago

Janvary, 1927

i To efliminate confusion as to whether the
gmateur station you hear signing LAB is in
France or the L5, or Tanna Tuva (there are
as yet no prefixes), the TARU has completed
and announces z list of twoletter “intermedi-
ates” as continent and couniry identifiers.
For example, we have OH (Qceania-Hawaii),
ED  {(Europe-Denmark) and NU ({North
Agnerica-United States).

t The broadcast receiver business is still
booming, and we ure taken through a typical
factory to learn about mass-production
methods,

i+ Crysgat conirol is the coming thing, even if
the crystal costs sweacly half the tatal for a
new rig. Two transmitter designs are present-
ed by John Clayton — one with a.c. on the
plate, which still gives better stability than a
self-rectified circuit,

g But “battery eliminators” are also the
trend, and GE has brought out the U¥-213
full-wave rectifier, plus a UX-§74 regulator
which will help keep down the “‘yoop” on our
signals.

o David Grimes says that in our rush to add
tuned 1.f. stages for selectivity, we have
overlooked spme advantages in the old reflex
circuits such as “‘tuned inverse duplex.”

i Technical Editor Kruse continues his dis-
sertation on the development of various tube
cireuits, with attention this month to the
Armstrong and Meissner Jesigns. He also
shows us a fairly simple S-meter receiver
design.

n A new vacuum-tube relay has a plate
constructed of two dissimilar metal strips,
which close and produce guiput when they
are hombarded with electrons caused by an
incoming signal.

25 \ears Ago

January, 1952

B The new Extra Class license is available as
of lanuary 1, but ARRL members are still
unhappy at the scheduled demise of the
Advanced Class at the end of this year, and
the League has filed another petition with
FOU seeking its retention.

U A “Novice Roundup” is the new lLeague
operating activity to help welcome new-
comers to the fold., And this moath sees the
first “YL News and VYiews” column, as
instructed by the Board of Directors, under
the competent editorship of kleanor Wilson,
WI1QON,

o TVI just won't go away, su it is heing
attacked on several fronts. W1DF analyzes
pi-network design for output circuits and
shows how, properly applied, it cap reduce
interference problems, FCC unpounces its
“Plan for Handling TV1," created by the Field
Engineering and Manitering Division under
George Turner, W3AP; a double-barreled ap-
proach calls for manufacturer installation of
hi-pass filters, and local commitiees of ama-
teurs and servicemen to handle complaints,

o Mobile is a growing field, and W1JEQ has
designed a vig for civil defense providing 3
channels on ten meters, with the control box
on the steering colunmn, W&ZV overwhelms us
with envy in pictures and description of his
high-power installation, using twa PE755 in
series wrul a double-whip anfenna on the car
trunk, with special loading coils constructed
after he burned out two or three manu-
factured jobs,

o The Novice can upgrade the simple rig he
built from earlier QSTs with an 807 amplifier
from WITS's ideas: it’s breadboard, but
copper screen covets the board for good
grounding and shielding.

M You can improve 420-Me. reception with
the ¢.f. amplifiers W1HDQ has designed based
on tuning lines. — WIRW

Strays -

REPEATER DIRECTORY UPDATE

The time has come o start work on the ne
repeater directory and we need your input.
vour repeater is not Hsted ur is listed inco
rectly in the present directory, we have n
way of knowing about it uniess we hear fro
vou. Also, we would like to bring our listir
of frequency coordinators and repeater cow
cils wp-io-date. You can do us a favor b
checking the listings {(at the end of il
repeater listings in the carrent directory) ar
if vou know of a change, please inform v
incidentalfy, the new directory won't be o
until late spring and we have a plentif
supply of the current edition. Don't forget,
is free. To receive vour copy by first-cla
mail please send an addressed envelope, six b
nine inches, with forty=six ceats postage.

160-meter DXCCis here! Ot course, award
no. 1 went to “Mr, 160, Stew Perry, WI1BE
{(center). Ralph Green, W1HGT (left), re-
caived no. 2 while accompanying Stew on tf
visit to Hg. on Nov. 1, effective date of the
award. The DXCC program is now adminis-
tered by Dave Newkirk, WATVCG {right].



How's DX?

Of Rocky Point, Cabbages and Kings

Come to think of if, somebody somewhere
had to build and test the fancy high-frequen-
¢y designs operated all these years by
W2ZLYH, K2GMF and buddies at Riverhead
and Rocky Point. Our recent nostalgia on the
subject flushed WB2GTE, formerly W3BGO,
out of RCA’ old warkbench woodwork. First
licensed as 1BKS in the *20s, Ray can’t help
reminiscing:

“Yoaur account of imminent hf QSB at old
RP/RD hit a soft spot with me. 1 retired in
1970 after forty fastinating years with RCA.
As 4n equipment tester, ] progressed from
simple shipboard and aireraft rigs through
exotic secret wartime designs, the TV boom
and computetized Apollo moonshot stufi.
Among the countless devices 1 worked on
were those old 40-kW jobs pictured in Novem-
ber’s ‘How's.” We called ’em M)-40s because
output dropped to 20 kW at their top 24-MHz
range. They were built to key at hundreds of
wpnt, and each had four watercooled UV207s
in the final. They ran night and day, vear after
year, with very [ittle trouble. By 1931 there
were 125 circuits serviced by 20-40s. When
we had a bunch of ’em fired up on simultane-
ous test at Chicopee Falls, their submerged
loads really steamed up the river. i Low-key
ecology in those days, — Ed.| One thing that
strikes me is that there were several hundred
testers working at that plant using plate

GETTING EM ON THE WALL

NORTH AMERICA: For fast and solid paste-
board production “How's™ helpers Ws 4LVP
THPI, WABFIO, WBs 4WHE GCGY  and
VE3FEA nominate these reliable QSlers of
the Month: CT4AT, Dis 3KR/OA BSW,
DK6NJ/HBY, HPIAC, I¢s GKU HCI,
{S0DRD, JAs  2MGE 4PE, JE3JDV/mm,
IHIJLR, JWSNM, KIJIsDI, LUSADK,
OESBRL, OX3ZM, OZ7HT, PYs 4AIM
TADL 7ZAY 9TN, 51284, UAQIAZ, UKs
SQBE ¢CRBE, VKs 20W 9XX, VPs IMPMPW
1ETL 2KA, VR3AN, WIGNC/V P9,
WA4CBN/8R1, WBSAJF/6YS, YIBKG,
YOOKAG, UY2ZRTW, YVEAOQ, Z1.2s ACP
AGY VT, sWI1AZ, 75L5CQ, 8R1], 9Ms 2LN
ZMH 6KT and 9VINR, as well as QSL tenders
Ws 1YRC 5ILU 5QPX 6RGG 70K, K6VIB,
WAGAHF and WB5SHVY. Anv commendable
guickies ont your way? . .. "Alp! Parenthe-
sized petitioners seek the secvret of coaxing
mail from iargets specified: (W4UME) sAs
TG of 1957, 4TT '58; (K4SMX) DLTAH;
{KSGOE) VP2ZKR, WBSQTK/6Y; (WBGCGT)
TE38V 74, VROTC *74; (SV1IG) A9XV,
CE3QC, CX4BD, GDACCL, KG6IBE, TI18B,
AWBCO, ZBIA, 3VBWA, 9VISN: (W,
Martinez, N, 552 Moore, Veradale, Washing-
ton 99037 VRIRO. Any clews For this crew?
< . . WBRMNW offers cletical services as QSI1,
aide to needful ops at the DX end, the rarer
the better. . . . Effective January 1, 1977,
QSLs for KV4AA will be handled by Yuasme
boyndation, P. 0. Box 2025, Castro Valley,
California 94546, with WAGAHF proprietor.
(W6K@G) . . . I endeavor to prompily answer

*cfo ARRL, 225 Main 8t., Newington, CT
06111

voltages up ta 22,000 and [ don’t recal a
single electrocution. Now 1 do my hamming
with an old 900-watt RCA 813 outfit picked
up for fifty bucks. Also have 2500 hours of
flving time logged in five planes but my
current kick is studying fapanese to keep up
with a daughter living in JA-land.” And with a
flock of ather interests WR2GTE still finds
time to perform as SCM for ARRL’s busy
Southern New Jersey section.

By the way, W2LYH points out that OM
Beverage, one of the wiraless pioneers we
mentioned as frequenting the Point in its
early veurs, still lives in nearby Stony Brook.
Any real OT knows that Dr. Bev crossed the
pond as 2BML in the great ARRL trans-
atlantics of yore. Local pal WOPBI, [Hinois
State Palice Radio retired, vividly remembers
dynamic ex-2BML troubleshooting an anten-
na installation at Goose Bay during World War
[ “Doc was called up to VO-land to figure
ouf why we couldn’t keep a simple radio
circuit open to Presque Isle, Maine.” recalls
Rosie,. "“The intermediate distance, poor
ground znd peculiar propagation reafly had us
stumped. He quickly solved aur problem with
one of his famous Beverage hookups. To this
day T can still see that remarkable gent
dashing through the subarctic night checking
standing waves with a neon lamp on the end
of a stick,”

QSLs received direct but undgerstanding of a
DX station’s QSL expenses and time prohlems
is  sincerely appreciated. Self-addressed,
stamped envelopes, or s.a.e. plus International
Reply Coupons when appropriate, please,
(K84AA . . . After all the official pros and
cons., it appears that International Reply
Coupons old or new will continue redeem-
able. (WCDXRB} . . . With radio conditions
generally so poor T expecied some easing in
my (51 chores but those pastebourds Keep
tolling in. My list of QSL clients at the far end
now has reached 140 after thirteen yvears on
the job, (W3HNK) . .. VP2LAW 'says he
must refuse many QSLs sent to him because
of excessive postage due. Evidently the Sf.
Lucia post office charges recipients double
any missing postage. My card came back
matked “refused” hut with no notation of
reason. The unly solution seems to bhe extra
stamps on your envelo’pes. (WASBFIQ) . ... I'd
like to close my VPIAGA, ZFIWL and
8P6DR OQSEL files Tor operation from Decem-
ber 16, 1970} to Qctober 4, 1973, Anyone
still need confirmation? (G3RWL) . . . After
21 vears of providing outgoing QSL burean
service for W/Ks, i’'m ceasing operations effec-
tive December 31, 1976. (WORKP}, . . Calls
such as the HPIXFM/mm mentioned by
WTHPL are not known here. Qur licensing
authority does not issue the HP9 prefix,
{HP1AC) Save vour stamps -~ K2AA
knows nothing about WGI QSL matters.
(KP4BDL)

ASIA: Lugs from TAls HY and ZB come
through slowly. At this writing I have the
latter’s records for operation through April,
1976. Patience, please. By the way, DXers
should use their Callbooks more carefully,
WSQPW and WASQPX receive too much of
my mail. (WS5QPX) . . . Those who QS0Od

Conducted By Rod Newkirk,* WOBRD

Dae¢, OB, how about lending our club a
hand next Field Day? We just can’t seem to
cut the mess on 40.

e R ez T

HKBAA, organized by Sundsvall DX Group

of Sweden and sponsored by Northern Cali-
fornia DX Foundation, was a DXpeditionary
highlight of the oid vear. Hare SMBAGD sorts
a gquede on the windswept beach of Bajo
Nueva. KEAHV and HK8BKX joined Erik

in the June effart which included a stop at
Serrana Bank.

KAIIW of Iwo Jima between September 24
and October 3, 1976, mnay QSL me direct! D,
Turner, Box 652, Pt. Reves Sta., California
94956, (ex-KALIW) . . . I attempted to QSL
my four thowsand 9V1RF contacts 100 per.
cent. Contacts still needing cards can reach
me at the address listed for my old WIGHK
call, (W9CW) . . . All QSLs received for my
current six-month stay on Masirah Isfand wiil
be answered. They can reach me via RSGB or
direct to G4BVH, (A4XVK) , .. 1ITILY,
14,233 kHz at 1025 UIC, dis lays one of the
newer Japanese prefixes. (VERON) . .,
Jordan’s DXers uperated commemoratively in
November using the JY7 prefix, suffixes
unchanged. For example, QS1. JY7TABC to
JYSABC (VERON) . . . Received cards from
UAYIAZ and UKUCBE seven months after
(2303, rather rapid resronse from the 1LS.S.R,
(WTHPI)} . . . Still plenty of blank QSLs on
hand for my KASAA activity. Ship  seff-
addressed, stamped envelope plus QSO details
to my new St. Louis QTH. (WB¢ACOF) . . .
I'm now in my sixteenth vear as Q3L manager
for 9N1MM, perhaps the longest such associa-
tion in amateur radio. Please note my new
mailing address. (W3KVQ-W2KV) ., . . Ama-
teur Radio Association of Bahrain received
permission from our licensing agency for its
members to substitute the prefix A9Z for
A9X in mid-December; ¢.g., A9XC hecame
ARZC on December [6th in commemoration
of Bahrain National Dav, {(A9X5) . . . As of
March 5, 1976, I am no longer QSL manager
for HZIAB except for QS50s in a few logs
duting from 1750 UTC July 10, 1975,
through 1812 on the March date. (WASAHF)
EUROPE: 1 find that when it rains it pours
where Russian QSLs are concerned. No U-
cards for a whole yeur, then sixteen in one
ARRL Bureau shipment. UK2PAT fed the



pack with a three-month return. Some of the
gang report problems confirming Bulgaria but
no trouble yt this end, four .7 cards on file.
(WALUIX/8) . . . Recent HVICN QSOs via
OSCAR can be confirmed through 15TDJ.
(VERON) . .. GD3IKGC’s QSLing was held
wp hy delayed stock from the printer.
(WCDXB) . . . I'll take care of my Portugal
confirmations when 1 return to the States
shortly, Those without s.a.s.c. will be answer.
ed via bureaus. (WA7ZLC/CT1Y . ., Russian
antarctic stations, lately signing 4% calls,
probably won't be ahle to get their cards into
bureay channeis for a year or more. (VERON)

OCEANIA: My total QSL returns tor opera-
tion as KHGIAC are 87 percent, not too bad.
Just gbout equal for W/K-land and DX points.
S0 far, back in New England, cards are
returning at a 36-percent clip. When KLTHQY
comes through, 1'll have WAS, (WAiIYUZ)
.« . PNl angwer all QSLs received here for
RG&JED. (WDSCTN)

SOUTH AMERICA: As CEGAE’s QSL mana-
gor B've sent out many cards to DX stations
with IRCs included but returns are very poor,
Fr. Dave is trying to achieve ARRL’s Five-
Band DXCC 3o I'm pleading with the overseas
gang to answer his QSLs. Al cards sent to me
for CEJAE get prompt reply. Please note my
new address: RD 2, Box 5A, York Haven,
Pennsyivania 17370. (WA3HUP) . . . Please
call DXers’ attention to my change of call sign
from LUSAJG. (LUIBR)

AFRICA: Q50s with Marion lsland's 252MI
from May, 1975, thmu;f-_h May ‘76 muy he
confirmed via 286s BBF or CE. (VERON)

. Don't blams W1AM for late XT2AG
vards. Necessary QSO data from Upper Volia
has been defayed. (WCDXEB) ., . 9J12was
Zambia’s November speeial, 9J2CHB signing

Z51CZ helps represent South Africa’s 20-
meter Y L contingent from cozy Cape Town
guarters. Dr. Ailie Tronson was amaong many
prominent DXers visited by VE3AUl on a
recent worldwide tour.

911208, (DXNS) ., , . Now for specific GTH
suggestions but be aware that each recom.
mendation 18 not necessarily accurate, com-
plete or “official™, . ..

A9 XBJ, cfo Bahrain Telephones, F. ). Box
14, Mapama, Bahrain

CE3BIX, Box 13630, Santiago, Chile

CE9s BSB BSD BSH (via CEZM 2}

CNEBD, A, Hadaghri, Box 160, Agadir, Mo-
FOLCO

CT&FSM, P. Q. Box 584, Viseu, Portugal

IGUPIVER (to DIQUP)

DKSEG/ET3, W. Motzkus, Box 5711, Addis
Ababa, Ethiopia

NLTPNDIVE2 1o DLTPD)

EL2T, €. Unglesbee, YOA Liberia, APQ, New
York, Mew York 09155

EPZHE, Box 3019, Teheran, lran

EP2MY, Box 907, Teheran, Iran

FGECXV/FST (viza W4PRO)

FHRCY, Y. Seguineay, B. P. 30, Dzaoudzi,
Mavotie

FR7BE, B. b, 137, Tampon, Reunion

Hlsf?(l?f{l, P. 0. Box 905, Santo Domingo,
2

HPIMU, B, (0. Box 3398, Panama City 4,
Panama

[SPPXP, G. Parpinello, Box 39, Alghero,
Hardinia, [taly

1Y 5MB, Box 299, Amman, Jordan

JYSRBA, Box 839, Zarka, Jordan

KalIF/CeA (via WaKA)

ex-KABAA, W. Mest, WBOAOF, 8747 Glen-
wood Dr., $t. Louis, Missouri 63126

ex~KH6GLU-FWEDY (to VK4LX)

OA4AK, G. Bernacer, P. O, Box 3843,
Lima, Peru .

OX3ILM, Box E-3930, Groennedal, Green-

land

PY3APH, . Buss, Caixa Postal 20, Sao Borja
97670, RS, Brazil

PY7ZAY, Caixa Postal 183, Campino Grande
PR, Brazil

SMsDIC/4U (to SMSDIC)

SMGAGD(S2 {via SM3CX5)

SV1IG, A, Panos, 4-6 Voltairou 8t., Athens
411, Greece

‘I‘D’ma(i'i[, Box 762, Guatemala City, Guate-
maia

VPIFOC, M, Carter, W4ZMQ/3, 631 Uld
Spanish Tr., Waveland, Mississippi 39576

YP1PTL, P (O, Box 826, Belize, Belize

VPE&s PC PI, P. O, Box (13, Port Stunley,
Falkland Islands
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When are the bands open? These charts predict this month's aver-
age propagation conditions for high-frequency circuits between the
115, and various overseas points, On 50 percent of the days of the

manth, the highest frequency propagated
as the upper curve. On 80 percent of the
will be at least as high as the lower curve,

will be at least as high
days of the manth, it
See January 1877




VR4DN, D. Newman, B. O. Box 81, Honiara,
Guadalegnal, Solomons

WIEXD/KC4 (see YBRABY)

WASUKR/YVS (via W3HNIE)

WATZLCICT {to WATZLC)

WB4KZG/KC6 (via WATZTL)

WB4SIG/6Y3 (via K4QMQ)

WBSKBE/HKR {to K&iR)

WB9BZL/TIS (via WASUNR)

WG4MW, Box 27, FPO, New York, New
York 09573

WNE?‘BKR/'HKJ-, Box 877, Medellin, Cofom-

ia

YBYABY, Dr. R, Brown, K@DX/4, 11104
Seaglade Dr., Pensacola, Florida 32507

YN1RWG, R, Goularte, Box 327, Managua,
Nicaragua

YS1GMG, Box 062067, San Salvador, El
Salvador

YV1BVI, Box 1788, Maracaibo, Venezuela

ZD%JzAMS, Box 4308, Patrick AFB, Florida

92

SGIKL, P. 0. Box 1332, Kumasi, Ghana

9L1CD, Box 113, Freetown, Sierra Leone

ON1MM, E. Blaszezyk, W3KVQ, 539 Fairhill

Dr., Churchvﬂlg, Pennsylvania 28968

A4XGQ %G?.MGW FRATX (DKTMB)
AdXVK (G4BVH) FG7AN (WA3EDS)
ASTPN (WIKVQ} FGIWO (WaKA
A9XB (GIWWW) FM7AV (F6BFH)
AQYC (see text) FPNA Q;/Ol FB)
CROMS (K4MOQG) GAFLD (W3IHNK)
C31KR gFSECS) HBGBHA (DLGKL)
CEQAE (see fext) HUIDX (W2KF)

CT2BS (WA4CAD)
CZ2RV (VEZRV)
DEAB (F6CXT)
DATUM/LX (ONSNT)
EL2R (WA4HHG)
ELSN (SM4CWY)
EP28V (WASAHF)
KGIED (WDBCUU)

HZ1AB (see text)
1Z9AF (IT9AF)
JABUI/PZ (JASAHA
K&6IMZ/VQ9 (WTO
KALIW (see text)
KCsDK (K7DDY)
KGs8JBX (KH6IDL
KV4AA (WAGAH

SB4CR has a TH3 on the outside end of this
Larnaca layout. When his favorite DX bands
go blotto, Thanos can key up & 2-meter ra-

peater in Israel, another in Jordan, etc., with

that handy ¥T221.

KI1ZND, donor of this

photo, visited Cyprus 1ast vear and reports a
thriving amateur radio there,

KGGRT (WEIAE)
KHBIAC
KL7IKG {WA4LII
KP4V (K6SDR)

AIYUZ)

LUIBR (LUSAIG)

) OA4Y (RCF)
ON8UH (W3HNK)

PIBCM (W5AT)
PISCO (K1C0O}
PIBUQ (W1UQ)
BIOMM [WIGNC)
PIOYN (WOYNT
BIgA (VERONA)
PY@QZAE EPYICK‘)
SP@DXC (SPTHT)
TAIMB (WA1ELIQ)
TA2ETY (DJERR)
TAZZB(DJ9ZB)
TU4RY (GSRV
TYOER (DLEDC)
VCOUM (VE4VY)
VE2ZN/SU (VE2YM)
VP2AGA (sep text)
YP21IH (W8HM)
VP2GEB (GC2CNC)
VPIKY (VEZI)CY;
VP2LAW (see text.
VP28J (WB3JEY)
VP2VDH (K68DR)
VP5A (K4UTE)
VPSBER (WRIMZ)
VPSIZ {(WA4SGF)

VSEDO (K4CIA)
WEKG/ATI (WASAHF)
WAL RFMP/VPQ (RSH)
YKJA (S8P6RT
YSIMAE (W2KF)
ZD9K (Z83AD)
ZF1TK (W4JIK)
ZEUJA (ASXBI)
ZFIRE (WBSURN)
ZFIWL (see text)
ZE1IWW (K3DPQ)
ZPY9AC {OE3FFA)
Z82ND {K2TXJ)
AZ2a07 (WTTE)
SNSNAS (WBOMFC)
SWIAB (W4KA)
SWIAZ (WABAHF)
6WBPZ (DK3TA)
TSLANIN {SL5DN)
TEIEPM (ARA)
SPADR (see text)
8PPA (WA4RRB)
J2GE (G3USE)
Q12LC (14UVA)
9L.1BH (SM3C X8}

LU4AL (LU2ARH)

VPST (W4GDG)
VEPBOL (WB4ASVY)
VRIAR (WA7TGQA)
Lonors of the preceding data mclude Ws
1ICDC 1ICW 4KA 4LVP 30OPX 6KCG s0L
6YRKS 7HPI 9GHEK, Ks 4MZE SGOFE, WAs
1508 _1VCG IYUZ 8FIQ, WB4s JZT WHE,
KP4BDL and HP1AC with plenty of hielp
from DX-oriented publications of clubs,
groups and individuals to be credited sub-
sequently, More! . Clonspicuous by its
wbsence this season is announcement of the
customary  160-Meter Transatlantic/Trans-
pacific Tests scheduled and popularized by
W1BB and colleagues since the sarly *30s. Now
that the 1.8- to 2.0-MHz range has become just
another dandy DX band producing  its

AVIRF (WICW)
9VISN (G3IVAD)
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Q5T, page 58, tor a compiete explanation. The

horizontal axis

shows Universal Coordinated Time (UTCY; the vertical axis, fre-

gquency in MHz,

Data are provided by the Institute for Tele-

communication Sciences, Boulder, Colorado. These predictions
for January 1977 assume a sunspot number of eight, which
corresponds to a 2800-MHMz solar flux of 70,



RCA's New Yurk point-to-point camplex at Rocky Point and River-
head developed the shortwave art to gargantuan proportions. At
leit, ane of three huge transmission-line superstructures at the Paint;

right, a receiver control board at Biverhead. Mow that commercials

pwn DXCCs - Ws IBB 1HGT 8LRL and
KVA4FZ were first in line for certification —
eonsensus has it that the promotional purpose
of such tests no longer exists. Stew even
considers phasing out his juicy I6t-Meter DX
Rulletin hut many of the gang may feel this is
guing too far - hil We suggest vou ship s.a.s.e.
to W1BHB for his latest newsletter and inform
him of your thoughts on top-hand matters.

DXAC NOTES

in an October, 1976, letter to the Communi-
cations Manager, the Chairman of the DX
Advisary Committee forwarded the following
recommendations of his committee:

17 DXCC Rule ¢ should state TAll sta-
Hong must be contacted from the same
country.””

2} This change in Rule ¢ should be
applied retroactively upon applieation. (Note:
Heretofore, movement was allowed between
countries. 1t is not the intention of DXAC to
strip anyone of credits allowed under the
previous systeimn.)

3) Onily one call per DXCC should be
allowed; however, a transfer of credits will be
permitted from one call to another after
permanent residence has been established, and
upon application.

Because of objections by some committee
members, the DXAC specifically does not
recommend any change in Rule Y when
applied to SBDXCC. Rather, we have chosen
to examine this as a separate guestion, and a
recommendation will be forthcoming.

The above recommendations were ac-
cepted by the Communications Manager. For
maore informatinn on the function of the
13X AC, see p, 90 of Q8T for December, 1974,

DXCC NOTES

We regret the absence of DXCC totals this
issue of OST. The backiog cansed hy the
preparation time for December’s Annual
DXCC listing has made it possible for us to
process only those DXCC applications re-
ceived through the first work week of Octo-
ber, 1976. Rather than ?resent an abbreviated
listing in this issue, we'll return next month
with the full listing in a new, more atiractive
format.

in reference to the acceptance of 4 change
in DXCC Rule ¢ {see DXAC Notes), please do
not make application for country credits

under the new “countrywide” Bule ¢ until
the official annopncement of its implemenfa-
tion has appeared in a subsequent issue of
gR

OVERSEAS QSL SERVICE NOTES

in the October, §976, announcement of the
ARRL Membership Overseas Q3. Service, a
list of some 126 countries was shown for
which QSL forwarding service could be pro-
vided. The following list shows additions that
have been made since the article was written
as well as clarification of places that cards can
be forwarded to:

Afghanistan Indonesia
Alaska I'TU-Geneva
Angola Jan Mayen
Antigua Lesotho
Ascension Is. New Caledonia
Cayman 18, Northern irefand
Rep. ¢f China Han Marino
Congo Rep. Scotland

Sierra Leone

Dominica
: St. Helena

Egypt
Falkland 1s.

St. Lucia
French Guiana Svalbard
Grenada DEO o
Guadaloepe United Arab Emirates
Guyana Whales
Hawaiian 1s.

if there is uo listing for a country, it
means that currently no distribution point
exists to send QSLs. Cards received for such
aress will be held uniil such time as a
distribution point does exist.

Expunsion of the (iverseas QBL Service
now includes the ucceptance of QSLs fur a
station licensed to an ARRL affiltated club.
Generully, since no (ST address {abels are
available for such a club station. the QS[s
that are sent should include a note indicating
the club nmame. Club secretaries might check
to see that their club’s affiliation papers are
current.

Another expansion of the QSL Service is
the exchange of cards hetween U5, and
Canadian stations.

it will be helpful to our incoming-mail
section if the Q8T address lubel and 31 were
attached to one of the individual's cards when
OSLs are sent for forwarding, Trim the
address label down to the edges and tack, but
not glue, it and the $1 to the QSL card. This
will give a quick and positive identification of
the person sending in the cards and greatly
speed up the incoming-mail processing.

Q5L8 sent in for forwarding should be
sorted and filed in aiphabetical order by
pretfix. The (60 sarting bins ars arrenged in

need no longer depend on the lonosphere and all its vagaries such
high-frequency DX factories are rapidly fading inte communications
histary . (W2L YH photos)

that order and having the cards the same wa
speeds up the sorting. Also, while th
thoughttulness of some in putting rubbe
bands or paper clips around the individus
groups nf cards is appreciated and might seer
helpful, it actually siows down the processin
time since they simply have to be taken o
and discarded. - WICW

The new ARRL Membership Overseas QSL
Service at the end of the first week of opera-
tign. In the first weekly mailing, 193 parcels
containing some 23,000 (SLs, went to 147
different societies and addresses. On the {eft
is W1CW, manager, Overseas QSL Service,
with aide Sue Heynolds. Sue looks mighty
happy to have the job done for the week,

Strays

PONT SHoT
TEOUBLE IN A
TRANSHITTER
WHEN TIRED
OR SLEERY




The World Above 50 MHz

The VHF SS

The most popular of the three vhf contests
sponsored each year by the ARRL is the
January 8$8. Perhaps one reason for its popu-
larity is that club vompetition provides a
stimulus for many siations, not otherwise
known for their enthusiastic participation in
contests, to get um the air and submit logs.
Many moze, however, may not be membezs of
ARRL affiliated clubs or may belong to clubs
that normally don't participate in operating
events. It is particularly to these people that
this is addressed.

Having just acquired one of the 2-meter
multimode rigs, perhaps vou've just wet your
feet in vhf. Or possibly you have na vAf
equipment except for an fm  transceiver.
Maybe you are one of the old-timers wheo stilt
have an a-mfew vhf rig tucked somewhere in
the dark reaches of the basement. Whatever
your specific situation, get on the air January
8 and 9. The compiete rules, including details

600-POINT 6-METER AWARD

Fo]lowing‘ the urgings of K5ZMS of SMIRK
through West Gulf Division Director Roy
Albright, WSEYB, the League has just insti-
tuted a new aperating award specifically for 6
meters. Details %Ppear in “Qperating News,”
this issue of QST. What we would like to do
here is to implore all &-meter operatots to
take advantage of the award. Don’t wait until
the beginning of the summer Es season: the
lanuary VHF S5 is a good time to start.
Kemember, the more pecple trying for the
award, the more activity we will have on the
band. After all, isn’t that the main purpose of
such awards? CU on 6!

NORTHEAST VHF ASSOCIATION
PICNIC

As we plow through slush und snow, memo-
ries of summer events often help brace us
against the chill northerly winds. The 1976
NEVHF affair was held at Mt. Tom on August
29 with some two-dozen vhiers and an equal
number of family and friends present, Amidst
the hot dogs and conviviality, the group chose
its new officers: W1FJH, president; K1HTV,
vice-president; K1IWHS, secretary; WIGXT,
treasurer. The gang urged continued concen-
tration on particular bands on specific nights
of the week. Present activity nights are
Monday, 2 meters; Tuesday, 1-1/4 meters;
Wednesday, 70 ¢m — with most of the action
peaking about 2100 local ime. Next vear’s
picnic will be held at the same location the
weekend following the Central States VHF
Conference.

ON THE BANDS

6 Meters — Those 6-meter stalwarts who stuck
it out during the lean months of fall were

*Send reports to Bill Tynan, W3KMV, P, O.
Box 117, Burtongville, MD 20730 or call
301-384-6736 and record your message.

of the new simplified exchange, are in Decem-
ber OST.

What about the antenna, you ask? It’s true
that in mest parts of the country January is
not the best time of year for antenna work.
It’s also true, especially at frequencies above
50 MHz, that a proper antenna is of utmost
importance. But don’t let lack of a “good”
antenna keep you off the air. Perhaps you
have u vertical for 2-meter fm and are aware
that most other X-meter work is done with
horizontal polarization. True, your vertical
will put you at a disadvantage, but you will be
heard and you will be able to work stations
within perhaps 50 to 100 miles. In fact, you
may be able to cover greater distances with
crassed polarization an ssb or cw than you
can on fm. Are you minus an antenna for the
band you intend to ‘operate? Check out the
commercial antenna stock at a local dealer.
On the other hand, you can always roll your

tegated to some pretty good Es for the Hime
of éx‘iarr. Qur intrepid Las Vegas reporter,
KTICW, notes openings each lasting about a
half hour on October 2 and 21. The first was
to Oregon, while the second brought in Texas
stations. From Omaha WAOMRH reports
weak, short openings on October 7 and 22
but the real fun, John says, was on Novémber
2 with a four-hour blast which included PA,
MD, OH, KY, NC, FL, LA, TN, AL, TX, and
« finally AZ. Even with the widespread nature
of the opening, John notes that there was not
vnough activity to really take advantage of
the good conditions, How about some more
SMIRK nets to spur activity? WIBOM comes
up with another iood one. This time it was
October 27 which yielded a gnod Midwest

WAAGPM adjusts the position of his 80-
slament collinear for 2-meter EME.

Conducted By
William A, Tynan* W3KMV

own. A numbe:r of simple and effective
designs can be found in the ARRL Hendbook
or VHF Manugl. If you can’t put your
antenna up outside, try it indoors, Shouid for
some reason all of these measures prove not
feasible, see if you can get one of your hf
antennas to load up. If nnsuccessfui at first,
try adding or subtracting a short length of
line.

Don’t overlook fm simplex operation.
Particularly on 2 meters, fm is where the
masses are. Thus, you can run up your
contact total on fm and then use whatever
else you have put together for ssb, cw or a-m
to add some multipliers,

Despite the state of your vhf facilities, get
on for the 88 and no matter what your scare,
submit your log as tangible evidence of band
accupancy. Everyone Knows how vital this is
in these years leading to WARC-79,

CU in the contest,

opening, netting John QSOs with 10 stations
—~ all with good strong signals including
WB@ISK who managed an 89 into Connecti-
cut wsing an ICOM 802 (3 waits). From St.
Petersburg, Fl., WAIVAIL/4 tells us about a
stiort apening on October 4 to WIHOY /KP4,
From the Pacific Northwest, we hear from an
old friend WA4MMP now /7 in Portland, OR.
Bill confirms the October 2 opening, reported
by K7ICW, as lasting about 30 minutes and
coneentrating  in gsouthern California and
Nevada. About the time vyou read thig,
WA4MMP should be signing j6 in San Diego.
Particularly during times of the year when kg
is less commonplace than it is during the peak
months, it is very interesting to compare
operatil;g reports with the data submitted by
WASTYX of San Antenio. Pat’s combined
é-meter TV observations show openings on
October 1, 2, 6, 7, 10, 20, 21, 26 and 31, He
notes that in 1975, there was only one
opening during September and October -
guite an improverment!

A note from K5ZMS, SMIRK No. [, states
that Kenwood will be marketing » TS-600

6-meter cousin to  the popular 2-meter

TS-760) on a trial basis. They also plan to
offer a 6-meter transverter, the TV-506. Both
producis should be available by the time this
appears in print. )

A very interesting letter from JTEIRKJ
tells of the success of the first DXpedition of
the Japanese SMIRK contingent. Takeshi re-
lates that %roup, including  JAILZE,
JRIMOK, JR1PSX, JR1SWX, JE1HYR and
himself, journeyed to Qpasawara Istand about
500 miles south of Tokyo. From August 1 to
9 they worked 3200 6-meter stations, most of
which were in the Japanese home islands byt
they also had QSOs with Guam, Saipan,
Korea, and Marcus Island.

Also from Japan comes late word via
TALVOK that numerous TE contacts were
made between Japan and Australia around
October 23, Ana example is the work of
JHIECU who managed two-ways with VK7s
JG, IV and ZAH along with a string of VI 3s.
He also heard some VK2s.

ile in the DX vein, perhaps some may
still need the QSL address for VP2LAW. It's
P. O, Box 91 Castries, St. Lucia, Windward
Istands, [ am sure that John would appreciate
a few IRCs.



Terrestrial Two-Way Records

B Meters: LU3EX — JAGFR
2000 Miles — March 24, 1956

2 Meters: WABJRA — KHGEGRU

2591 Miles — July 29, 1973
i-1/4 Meters: WBNLZ —~ KHEUK

2540 Mites — June 22, 1959
70 Cm: WIDRL —~ K{PXE

1210 Miles — August 16, 1971
23 Cmi: KBLLL — K4NTD

847 Miles — January 27, 1975
13 Cm: G3LAR — JZ30R

472 Miles — June 30, 1976
GCm: ZL2WB — ZL2TMI

278 Miles — February 2, 1975
5 Cm: WBIFE/6 — KGHIJ/G

214 Miles - June 18, 1970
3 Cm: G4BRS ~ GM30XX

324 Miles — August 14, 1976
1.28 Cm: G3BNL —~ G3EEZ

96 Miles — September 14, 1975

2 Meters - As anticipated, our COctober
editorial *‘Let’s (et Together” has sparked
some comments as well as some signs of
progress. ! understand from several sources
that the gang in California has already decided
to shift ta 145.1 as their prime rallying spot
above 145 MHz. The SWOT group, which
pioneered the use of 145.1, has been enthusi-
astic in its support. Some in the East have
been sympathetic but not much has happened
vet to break the long attachment to 145.025.
Far example, WA2PVV writes trom Valatie in
upstate New York that he favars 145.025 as
the national calling frequency for ssb,
145.005 for cw and 145.1 for EME! [ Editor’s
Note: FCC.could help this division so much
by letting us all get together in the first 500
kHz of the band.}] Tu illustrate another
sectional  opinion, [ ¢ite a letter from
WRUPXA in Estes Park, €O, He notes that
most of the new 2-meter ssb operztors in the
Denver area are using their fm antennas to
congregate on  145.8 MHz, The apparent
reason for choosing this unorthodox frequen-
¢y is that their fm antennas do not work
properly much fower in the band. Gur cor-
respondent seems to be under the impression
that the szine Jogic is working all aver the
sountry and that it’s only a matter of time
hefore mast 2-meter ssb activity will be
around 1458 with vertical antennas. It is
hoped that this will not be the case, for iike in
any puesuit “you get out of it about what you
put in.” Fellows using such installations will
not derive the benefits that 2 -meter ssb has to
offer. | daresay that reasonably good installa-
tions in the Denver area could be working
stations in the states of TX, OK, K5, NE and
WY on a regular basis, A “good’ installation
in this instance is defined as 100 watts to a
horizontal antenna having an honest gain of
10 dB or more located at least 30 feet above
wound. If the Denver gang will put out some
effort and get in there where the rest of the
country is (145.1 and 144.110), there’s no
telling how much fun they can have. And it
we have “L skip” this summer. as we did last
summer, things could be exciting indeed!
From ltaly comes a tale of how one lone
vhf operator solved his isolation by turning an
insurmouniable obstacle into an advantage.
45N tells us of the case of IW1AHH whose
ficense limits him to 10 watts and operation
only on 2 meters. The hdm in question lives at
Gourstayeur, which is situated in a basin
surroended by high mountains. One such
mountain i Mount Bianceo, a 14,500.foot
Alpine peak., IWIAHH uses 6-watts output to
a4 dd-element array tilted up at a 23-degree
angle toward the peak. By reflecting his
signals from the sheer wall below the peak. he
gets consistent coverage into north-central
Ttaly, With tropo enhancement, he ¢an work
down the [talian boot and into Yugoslavia,
But that's not all. Via knife-edge defraction.
he can also work regularly to the north into
France and Switzerland, With tropo enhance-
ment, stations as far uway as the British Isles
have been contacted. it is hoped this story
may serve as an ohject lesson for others with

“impossible” vhf locations.

Almast every month we hear of new
converts to 2-meter EME. The moast recent are
WAAGPM  and WAQDOT. So, if you are
looking for Virginia or Wisconsin, these two
can prohably accommodate you, WA9DOT
has been off 2 meters for about five years and
decided to return with a bang, Jim's first EME
050 was with ~ vou guessed it — WsPO. Ag
with the multitude of others who have tread
the same road, it was a real thrill for Jim to
have a successful exchange with Bob. Like the
athers, he has gone on to work several more

stations in short order. The auntenna at
WAIDOT is four. l4-element KiLMs. The

story from WA4GPM is almost the same
except that Buzz is using an Hl-elemeut
collinegr with shich he is hearing his own
echoes about 50 percent of the time.

For many, m.dg. is a principal source of
2uneter thrills. Cne of these is W5SITL of
Vicksburg, MS. George is looKking for m.s,
skeds with anyone within range. Aiso looking
for schedules, but of the long-husul tropo type,
s WAZPVY in Valatie, NY. Bill prefers Friday
and Saturday eveuings between 2200 and
midnight {ocal time. He is woperating an
attended ssb beacon on 145.025 during these
hours, A new net is being formed in North
Carolina on Teesdays at 2000 local time un
145.025. Control for the WNorth Carolina
2-Meter Single Sideband Net, as it's called,
will be ane of a number of stations in the
Gireensboro area. All within range are wel-
come. While on the subject of nets, une which
attracts many check-ins over 4 very wide area
is the Midwest Sideband Net which is held on
145.020 #t 2100 Eastern Time on Tuesdays,
Thursdays wind Sundays. The center for this
net is usually south-central Ohio, Another big
net is hetd along the East Coast each Sunday
marning at 1000, Frequency for this one is
145,025,

1-1/4 Metexrs — K6JKQ reports from Stockton
that 222 MHz is alive and well on the West
{'wast. Dave savs that he has 200 watts to a
KLM beam, Others active on the band are
KalBY, WABVQI, WoCFC (who after %0
years still climbs his own tower), WABARC
and WASIIC, Reporting from FEI Paso,
WASQUCP says that he believes there is little
interest in [-1/4 in his area and blames, in
part, government restrictions which apply
near White Hands Missile Hange fur the
situation. If vou think that there is no one
aut in your part of the couniry interested in
220, you ought to check with Lee, WASMFEZ,
of Edgewound, NM, She is about 48 an enthusi-
asfic 4 1-1/4 operator as one can find any-
where. As for those government restrictions,
they can and have been overcome, in some
instances, by individeal application, With
regard to Lee and kred, WASMFZ and W5EF,
we spoke a little too soon in showin% the
photo of their 32-foot dish last month. They
sre not ready for business as indicated since
they took the monster down for the winter to
prevent damage from high winds. It should be
up and ready to go again by spring, however.

As a demonstration of what can be done
on 1-1/4, WiJAA is now up io seven siates
with anly 3-watts output. We know that we’ll
pear a lot more from Joe before long.

70 Cm — As chronicled by The 422 AME
News published gach month by K2UYH and
VETBBG, the warld of 70 EME cantinues to
be one of new accomplishments, Everyone
has heard, of course, of the fine work of the
Pack Rats’ HKITL aperation, but don’t get
the idea that things are dull between DX pedi-
tions because nothing could be farther trom
the truth. Each month there are new records
set and new states worked. As an illustration,
take the first 70-cm contact ever between
Australia and Luxemburg, In late September
VE2AMW and LX1DB made the grade on cw.
Signals were so good that they iried ssb but
couldn’t quite make it in that mode, Another
first was 2 70-cm (SO between Texas and
Connecticut. The parties involved in this one
were WBSLUA and W1SL.

K3BPP of the Pack Rats has developed an
equation for calculating the polarization shift
which takes place on EME circuits strictly as a
result of the geomeiry involved withount Fara-
day rotation. The eguation is a little long to
reproduce here but anyone needing a copy
may send an s.a.8.e. to KIUYH,

Tropo continues to be an exciting mode

for many 7T0-cm operators. Reporting a num-
her of 2-meter contacts i early October from
his area of Lincoln, ME, WHB@LUT notes that
an the same vceasion WONGG aecomplished
70-cm Q80s with WBSLUA and W5HN, both
of Dallas, Another area of the country where
tropo is frequently above uveruge is slong the
Creaf Lakes. In this instance, 439.25 ATV is
the beneficiary according te a report from
WAKTLZ in Qregon, OH. Dave suys that he
has exchanged pictures with W3POS of Hrie,
PA, on 26 occesions during the 1976 season,
WASRTLZ notes that there wre over 100
stations operational on 70-em ATY in Ohio
alone,

TRANSEQUATORIAL SIGNALS
HEARD ON 146 MHz

On Sunday evening Venezuelan Time, YVEZZ
noted that TE signals from Argentina were
particularly good on 6 meters. After working
4 number at stations in the Clurdoba area, Eq
next fistened for OQSCAR 7 which was ir
Mode A that evening, He was surprised to be
able to recelve signals, including thoss of
LUTDIZ, through the satellite at least 1
minutes hefore normal 408, That was or
Orbit 9062A which crossed the equator at 6:
degrees west at 0051 UTC November §. Sinct
he was even able to hear a fluttery signal fromr
his awn transmissions  before A0S, FEc
reasoned that TE could be extending as high
in frequency as 2 meters. Upon listening o
the 145.9 uplink band, he heard very clearly
about 6 (B above the noise, the uplink signa
of LUTINDIZE. The signal displaved the charac
teristic flutter usually assoviated with TE ang
there seems little Jdoubt that transequatoria
propagation was responsibie for reception o
the 2-meter uplink transmissions of LUTD]:
over the 3100-mile path, YY5ZZ tried listen
ing for U.5. stations accessing the satellite a
it went farther north but heard nothing.

Next will come schedules between Y V5 Z;
and LUTMNIZ in hopes of making what mus
bhe the first 2-meter TE contact, Good lucl

fellows. [l:IE*-

70-Cm Standing

Figures are states, call areas and best DX In
mifes.-

WILIAA 20 4 2670 KAYOW 5
Q:{ﬂ)ﬁ; 13 g 2600 WaAWS 4

i7oE 6i0 AL E
WIAJR i6 5 &80 }g;‘,’i{'l {9
WAIFFQ 16 4 626 WEBLLUA iz
WSk, 15 7 2600 WEHN 1z %
WA TMUG* {8 5 740 AESW G 3
KIEAV/T 14 6 ToO Kal LL b
KIBF A i3 s 7In WEEVE Fa
R1JIX 135 620 AALPV 7@
wWaldTh 11 3 7I% wWaLKD [
HWIHDG 11 a3 3o LM 52
f@,i\”g 3}1_ 9 L0000 WHSXD B
WAL 4B 928 WG ) 4
KzLgd 42 8 zsoe ey §4
WAL 217 1poo K7ICW 2
RECEA  F0 B BRI LRSS 42
WeBLY 50 5 Bi2  WIIRG 42
W2GLL 2008 790 KB 28 8

M 2600 [3%:1] A w] 24 8

ia g 735 WRY | 22 7

1B & fag WEHV a7

1B & 7o NBCVQ 137

17 6 7ab ABRMING 137

TR Fan WRRQI 106

i6 4 570 WABVHG 10k

15 5 74 WaIDU 0 &

15 & 675 WBQOR EX

14 & uz25 WRFWE ]

P2 4 Aus : - 2o g

wa o s {SNGE 0 HE
WARUE 2L 7 850 WEOHUY 19 7
Kaluv 14 5 y20 KaLJlF 16 7
WaHMy e 5 700 NDIY 156
WITMZ 16 & 2410 WIAAG 15 5
K3WHC 12 & 2350 aA ) 126 az
WAGMY 11 7 350 D49 143
WACIK j0 5 450 PR ET:
Kiswz 10 6 2422 fs o loc
WaLLG 5 4 400 16 5 17
WAFS 22 B 430 134 7i
K30l F 23X 7 1065 a4 8o
WANUS 22 8 2400 74 68
KaE.IQ 20 2 200 603 71
WaHJ# 15 5 3560 - :
astt 15 5 gz Ta 7 94
WAVHH 531 750 126 %2
4GL, 125 720 7
waagem 17 g 88 o
KANTD 9 2 953 -
KIFJMZ/4 9 4 560 12 = -
K4IXC 5 2 300

FClub statson




Public Service

Highlights —NTS Staff Meetings

Two National Traffic System staff meetings
were held on the same weekend, October
23-24, 1976, and the [ollowing is a short
rundown of the procesdings.

The Eastern Area Staff held their formal
meeting in Hartford, CT, and those in atten-
dance were W2FR (Chairman and TCOC dirce-
tory, KIKIR (EAN mgr.), WABMCR {DEAN,
CTN and BRN-D mgr.}, WIQYY WAIPGY
ifirst region net mgrs.), W2ZMTA WB2EMU
{second region mgrs.), WB2FWW/3 (thizd
region), W4SHI WAINEW/4 (fourth region),
WEPMI (eighth region) and member-at-large
WAIFCM. Representing ARRL hq were
WINIM and W1YL. Other observers wers
WAIMSK WALVEI and WAZPIL. The follow-
ing is a brief chronalogy of events taken from
notes made by WINJIM,

Discussion of 4 proposed national area
staff.

WA1FCM announced his resignation from
the staff. Subsequent election of new MALs:
VE3SEB and K2KTXK join W4UQ.

WINJIM detailed a proposed 24-hour NTS
schedule for inclusion in the revised Public
Service Commuynications manual.

W2MTA presented a comprehensive com-
mitfee report on streamlining NTS — the
cantmittes’s report was accepted by staff.

W2FR announced that he was not a
candidate for reelection as chairman, Nomina-
fions und balloting followed, K2KIR was
clected as the new chairman. WB2EMU
maved a vate of thanks to W2FR for his past
efforts.

WASMCR expressed his wish to relinguish
his post as 8RN-D manuger and recommenda-
tions were made to the communications
manager for a replacement.

A motion was carried to delete the post of
assistant CTN manager, with the daytime area
net manager already carrying out this func-
tion,

WAINEW announced his resignation us
4RN-D manager because of transfer to New

PUBLIC SERVICE DIARY

@ Tazewell, VA - Tuly @. Three people lust
their lives and three others were injured when
4 tanker truek carrying 8,000 gallons of
pasoline collided with 4 train, WB4HMX
provided emergency commaunications and also
alerted the local press of the accident.
{WH4IPRY

U Hobart, IN - july 20, WB9HCH activated
his community’s AREC/RACES group when
both the police and fire department lnst
viectrical service during a severe storm., Fif-
teen amateurs were instrumentai in providing
a L0-kW generator, (WB9HCH, EC Lake Co.)
1 Jackson, WY .- August 21, While riding her
horse, a young girl was seriously injured in an
isnlated section of Wyoming. WA&LJO/7 used
20-meter ssb to contact KSKZX, who phoned
the Jackson 8Sherift’s Department. A heli-
copter was on the scene shortly afterward.
(WATWNC)

B lake Washington, WA September v,

*Asst, Communications Mgr,, ARRL -

England and staff recommended WB4OBZ
the new manager.

Discussion (with no formal action) con-
cerning regional and area communications
coordinators and national emergency coordi-
nator. Such officials would replace present
managers, but would have jurisdiction over
emergency preparedness in addition to NTS.

Discussion concerning the need for a new
statistic to reflect how well each region dnes
in area net representation. It was agreed by
the communications manager to include
another column in the monthly NTS statistics
for this purpose, on a trial basis (see column 7).

Tt was voted to eliminate CTN and replace
it with appropriate dayvtime TCC schedules.
The exact schedule will be coordinated with
the three area staffs.

Ways and means of generating more traf-
fic, led by WEPMI,

Diseussion that staft should work maore
closely with sectionsigvel officials to deal
more with the basics, especially the reliability
of message delivery.

Motions were passedl to thank W2ER for
kis service us staft chairman and WA1FCM for
his service as MAL.

The Central Area Staff met in 8t. Louis,

MO, and those attending were WIAM (Chair- -

man and member-at-large), WB4EKY (DCAN
mer.), WSGHP (TCC director), WASIQU
WSKLY (fitth region mgrs.), WB9KTR (ninth
wytan), KBAEM WBQHOX (tenth region),
WIQLW {member-at-large) und WAIWEM
{ARRL hq). The following is a stmmary from
notes taken by WAIWEM.

Modernization of NTS structure, getting
new blood into N'I'S, discussion of a 24-hour
NTS cycle; a proposal by KBAEM to efimi-
nate repion nets — have section reps report
directly into area oet. This proposal was
defeated but it was the sense of the staft that
changes are needed in the structure. A day-
time TCC was unanimously approved.

Staff agreed (following consultation with

Amateurs assisted medical teams and potice to
lucate & number of missing persons during a
bike-u-thon. A net on 2%/88 coordinated

first-aid activities for the more than one
thousand participants. (K7DPO)
S Tower, MN September 14.17, The

Minnesota Dept. of Natural Resources and the
St. Louis Co. ¢.d. requested help trom hams
when u raging forest fire consumed about
6,000 acres of land. Twenty-one amateurs
relayed requests for heavy equipment, food,
water and assisted the more than 200 fire-
fighters in the field, (KPZXE, 3CM MN)

@ Guam -~ Qctober [. KG6JOR was awaken-
ed early in the morning by a neighbor whaose
home was on fire, Telephone service had not
been restored since Typhoon Pamela, so
KGeJCR called for help om two-meter sim-
plex. He was answered by K(LNJ/KGS who
summoned the fire deparfment. (KH&6GQW,
SCM Pacific)

o Taguiz Canyon, CA — Qctober 18. RACES
supplied communications for the Riverside
Mountain Rescue Unit who were providing
medical assistance to un il hiker. Both the

Conducted By Raobert J. Halprin,” WATWEM

CAN mpr. WOHI) to experiment with 3 dual
sessionn of CAN during periods of hesvy
traffic, such as Christmas or in emergencies.
Region oet managers are lso encouraged ta
have traffic split up by area on the region
nets, Staff felt that more liaison was needed
with the Red Cross at all levels; perhaps to
generate NTS traffie on o quarterly schedule.

Discussion of better communication
needed between staff members, as well as the
three staffs and Hq. Additional mailings ta be
undertaken by Hg.

Election of MALs and staff chairman —
WSMI WOOQLW and WHAM all retained.

Staff recommended that the ARRL jes-
sage format be changed to become more
compatible with military (MARS) format.

Discussion of CAN station capabilities.

It was the sense of the staff that all region
and area managers appoint an assistant man-
ager, someone who could assume the leader-
ship of the net, should the manager be il o
meapacitated or forced to resign.

KGAEM announced his resignation as TEN
thanager and after extensive discussion
KACVTY was recommended to succesd him.
Voting also took place for a new DRN-D
manager — WBIFOT was recommended.

Statt requested the Communications
Department ta Inok into making available
special awazds or plaques for region or area
managers with long tenure and for liaison and
net control stations exhibiting exceptional
reliability.

A motion was carried that the NTS
routing instructions be changed so that all
Florida tmaffic be routed to RNS. Staff
indicated that all Florida traffic coming into
CAN will be routed to RNS.

Changes in the CAS terms of reference
were made; daytime and evening members
ufficially included.

Discussion of SET. Staft felt that NTS
should ron continuously, that lust vear's
“business as usual” plap didn’t work foo well.

Paim Springs and Crestline repeaters were
used since skip ont 75 meters prevented the
use of that band, The victim was taken out by
helicopter the following morning. (W6AQB,
SEC Orange)

i, Chicago, 1 October 19, WAYBTV
vhased and cornered two burglars on the
Northwest side of Chicago while reporting the
pair’s movements to  the police. Twelve
minuetes after the 16/76 autopatch was dialed
by WBIYGR, an arrest was made, (WA9LK)
o Venezuela - October (9. A number of
amateurs arvanged for urgently needed meili-
cine to he shipped to a critically i asthma
victim. WSUAW, WRSHVY and YVSMM/3
were instrumental in saving the child’s lite.
(WRBSDCY, 8CM MS)

2 Ulark Co., IN — Octaber 20. The Jefferson-
ville, IN, AREC net was nctivated for a March
af Dimes walk-a-thon. During the event, a girt
was struck by a car and with the help of
mebile units was transported to a ;?Dcal

hospital. (WA9TIS)

o Lexington, KY -~ Octoher 20. WAAMXO
assisted an i1l motorist who was stranded in

I P st b T, 7



neat-freezing weather. (WBAWKE)

o Repeater Log. Accurding to reporis re-
ceived to date, repeaters were used to report
40 traffic accidents and related occurrences,
two fires, two disturbances, one search, one
burglary, one medical emergency and one
rescue. Repeaters involved were WR3ACM,
WR4ACO, WRS54s ABAABY ADC ADP,
WRBACT, WRTs ABY ADD, WR9s ACX AEC,
2 For Octoher, 33 Section Emergency Coor-
dinators reported a total AREC membership
of 13,192, At this time in {975, 40 reports
were submitted, with a membership totaling
14,908, Sections reporting were Alta, Ariz,
Ark, Colo, Conn, Del, ENY, EMass, Ga, Ind,
kans, ky, Mich, Miss, NLI, NC, NFla, NNJ,
NTex, Ohio, Okla, Ont, Org, SV, 8Dgo, 5CV,
Sask, SFla, SNJ, Utah, Va, WMass, WPa.

" Don’t forget the Simulated Emergency Test
this month; check December Q5T for details,

NATIONAL TRAFFIC SYSTEM

EAB's recommendation for a statistical list-
ing to show how the regions fare on the area
nets is reflected by the new column seéven.
Unfortunately, thanks to the .5, Postal
Service, we only have a partial report from
KINHL/PAN, hence no rep, statistics for
those evening region nets, {Octaber was the
second wconsecutive month of 100-percent
representation hy the three area nets on CUCN,
New WManagers: VEIWT (ECN), WB4OBZ
ARN-D}, WB9FOT (9RN-IY, KCVD {TEN).

ur thanks to VE3AWE, WASNEW/4,
WBONVN and K@PAEM for a job well done.
WR4PNY, the original 4RN-D manager, is
now back in the fold. 4RN-D’s alternate
frequency is 3935 kHz. New assistant mana-
gers: WA2ZWEKH (2RN-D), WBSNKD (RNS5-12)
and WASMBZ (RN6)., All net managers are
urged to appoint an assistant, A plethora of
certificates hus heen issued recently, among
them - IRN-D: W1BVR WIDGL WIGUN
WIUKR, K1BCS KIBOB KIPAD KITVT,
WAIFCM WAIMIE WAIMUX WAILRFT
WALRLP WAIUDB WAIUOT WALUQU
WALVEL 4RN-D: WALKXZ, WB4PNY;
S4RN-E: K4BKX, Sixty DEAN certificates
were issued: WIDGL WIUKR, WALFCM
WALTIOG WALICN WAIMHI WAIMIE
WAIPGY WALPQY WALQRD WAISQB
WALIVElL WAIVPE WA7TETN/1, W2ET,
K28HL, WA2SYR WAIUWA WA2UYK
WALWEKH, WB2ASD WB2EMU, W3CWC,
K3GIL, WA3ATQ WASEQP WA3PZO
WA3QOZ WAITHT WAIWUL WA3YJIG
WASIZAS WABZUO, W4aSUS W4EWNY,
KA4EZH EK4FTB, WA4EP] WA4POQ,
WHE4AR] WBAORZ, W8DIL WHEPTT, K8IKD,
WARBHGH, WBRBSCIU WRBSDK(Q WBSHWE
WREKWD WBEMZZ WBBQXN, WAUNEW/4,
VEIDQE VE2UN, VE3FRG VE3IFQZ
VE3GEFN VE3GIG VE3GOL YE3UOT. Con-
gratulations to all.

October Reports

[Evening sessions)
(Daytime sessions)

1 2 3 4 5 5] 7
EaN 31 1459 47.0 1.227 95.1

EAN 62 590 9.5 33 94.8

CAN 31 - 1127 36.4 1.035 100.0

CAMN 56 136 2.4 .139% 785

PAN 3] 973 31.4 .837

BAN 62 124 2.0 145 83.8

IRN 26.7
1RN 3t 137 4.4 310 829 90.3
28N 86 480 5.5 486 90.9 87.1
2RN G2 273 4.4 .334 ©l.0 87.1
IRN 52 348 5.6 .38l 957 967
3RN 31 125 4.0 A92 957 100.0
4RN 57 484 8.5 368 89.9 100.0
?i?\llg 62 279 4.5 .2¥6 87.3 100.0
RNS 31 183 4.9 224 907 83.7
RNe 62 544 #7344 1900

RNGE 31 18l 5.8 242 894 926.7
RN7Y 59 26 5.5 040 79.4

RNT 00 g4 1.4 309 465 BET
8RN 44 - 221 5.0 253 650 $0.3
8RN 31 107 3.4 468 86.0 98.3
9RN Gl 587 9.6 480 9351 100.0
IRN

TEN 53 353 6.6 371 52.3 100.0
TRN 28 46 1.6 105 32.2 4887
ECN 61 236 3.8 350 96,1 100.0
TWN 62 436 7.0 .342 98,1

TWN 13 32 24 163 22.0 66.1

CTN 31 254 8.2 .349 100.0
TCC iiB 595
Eastern |
TCC i3] 593
Central .
TCC 117 657
Pacific
Sections®

104 15964 3.8
Summary

5395 271904 5.1
Record

5476 31117 16.4

! Tee functions not counted as et sassions,

AEN (AK), ATEN HARC (AZ}, AMBN APN
ARN (AR), NCN SCN (CA), CWN [CO, WY),
CN €PN NVHFN {€T), FAST FMTN FPTN
N QFNS'SPARC TRPTN (FLY,
C GSEN GSN GTN (GA), tMN
ILN (1L, IMO (N, [75MN
. . KWN QKS-55 (KS), MKPN KRN
KTN KYN {KY), L6N LTN (LA}, MSSN
PTN SGN (ME), MDCTN {(MDC), EMRIPN
N MPN (MA, RIJ, HEN KCAN
N MIEM QN WSSBIMN (M1}, MSN
P N MTN (S,
N NN NJPN
NLIPN NLS
5 G4 CNN PX
SHN ING, SC), BN
ONN OGN OSN OSSBN
EN OTWN BTN
EPAEP& TN PEN
ETTMN TN
UN UCKN (UT],
N (WYY, BWN

St as
Za
O ng
r -3
[ gzm
39223 ns

o
e
it

WIN WNN WSBN (W),

1= NET 5 — RATE
2 — SES5I0NS G— % REP.
3~ TRAFFIC 7% HEP.TO
d— AVG. AREA NET

Transcontinental Corps

All members were saddened by the passing

of Red Kruse, WRLCX, Red was active in
TCE tor clase to 20 years, Including five vears
as TCC Director. This outstanding operator
will be sorely missed on the circuits.

October was TCL-E's bést month for sked
successes and reports in a long time, particu-
larly due to the F8 etfarts of Agst. Director
VE3SB, TCC-Paclflc has lost the world-famous
WATWXY to the exciting world of palitics;
student government, that Is. WSGHP has ap-
painted WSUGE as his assistant director,
W2FR Issued a first-time TCC-£ certificate
to WASVBM.

1 2 3 o S
astern 124 952 1643 595
Central 93 94.6 1169 593
Pacific 124 94.4 1319 657
s[ummary 41 94.7 4131 1845

1 -~ AREA 4 -~ TRAFFIC

2~ FUNCTIONS
3— % SUCCESSFUL

TCC Roster

The TCC roster {October): Eastern Area
(W2ZFR, Dir.) — Wis NJM QYY, K1EIR,
Wals MSK UGS WEM, W2s FR GKZ AT A,
K28 HI/VE2 5IL/1, WA2¢ 1CB PJL. UYK,
WHZUBW, K3MV0, WA Zs SXU VBM, Wal,
KAKNP, WBs GLC LTA PMJ, WRBITT, VE3s
GOL. SH, Central Area (W5GHP, Dir.) —
WBAs LCH SKI, W5s GHP Mi RBUGE UJ4,
K55 TFG TTC, WASIQU, W9s CXY DND
MNXG, WASEED, WHIs NOZ TWT, Wis AM
HH HI, Kgs AEM CVD, WARTNM, Pacitic
Area (KSMAT; Dir,) — WERE, KEMAT,
WEBEKSS, Wes BGF EOT MLF TYM VZT,
REHW, Wis DZX GHT KZ, K75 IWD NHL
QAFG, WATWRY, WES ETT IW LQ, K@s
egh&m. WABKKR/7, wWE@s DJY QOT,

g - OUT-OF-NET
TRAFFIC

independent Nets (October)

1 2 3 4
Clearing House 3l 293 817
Hit & EBounce 62 10586 467
Hit & Bounce Slow 3l 77 50
iMRA 26 371 944
Mike Farad 25 53 46
Narth American 858 26 73 252
washington Region PON 14 66 253
70 Meter 1558 31 446 1369
7290 Traffic 40 277 1912
1 3- TRAFFIC

-~ NET F
2 -~ SESSIONS 4 — CHECK-INS

Public Service Honor Roll Oct. 1976

This [isting is available to amateurs whose
public service performance during the month
indicated qualifies for 40 ar more total points
in the following nine caiegories (as reported
to thelr 3CM). Please note maximum points
far each category: (1} Checking into cw nets,
1 point each, max. 10; {2) Checking into
phone/RTTY nets, 1 point each, max. 10; @
8 ¢w nets, 3 points each, max. 12; (4) N
phone/ﬁ'f'l‘\r’ nets, 3 points each, max, 12;
{5} Performing assigned lialson, 2 points each,
max. 123 95) Phone patches, 1 point each,
max. 20; {7) Making BPL, 3 points regardiess
of trafflc tatal; (8) Handiing emergency traf-
fic directly with a disaster area, 1 point each
message; (9) Setving as net manager for entire
month, 5 points,

71 KABKX ~ WBBDQX WALPSL
WHSKGP WB4DBK WBSKKI  K5TTC
62 WAAEPS  ROZTVY  WBAUC
wWazvrT WB4IGX  KEMRI  WBBUZK
WA0GGE  WBRTAQ W7DAN
&1L WSGHP VETAAG  WABJPX
WAIMSK WBEPTH 44 WINXG
ABIVEL  WERNL  wgoTe — WBIQKHK
YWVRE%‘E'T(‘D VEIGIG WQSI;L,
55 WEROYH
WASYEA wazsLe WASSE  VEIAVL
W7OCX 54 K4FLR  YEIDZK
WHBJGW WAS3SXU  WB4SK!I  CEIGOL
WHIRWZ 53 WARIMEL  vE307
WSBOX WaeLev Mgl i3
52 WEAUL, WARGESG
Shomm HECVD g5 WBGOFQ
WAIYIG asiqu  Keves | WameE
POSRIY vESFGT 4, WASVEN
fiesamn 50 waerTy WEGSN
5 ABIUDB  yEzppo  WEDQOT
P8 oan  ARIVGP 43
KLTNE  AB2ASD  Gipye  WIERW
WEINH A WOUGE S Gje  WB2RMY
WBEBJIK  fisy AA3IYDZ
WBSICH  wW7vsE 355 WA4LIGG
57 49 Kakad  WELXK
WALFBI W1 RWE K30 RwW WERFF
WBSNUM swRsl ZN  as3vikek WBSNCD
WA3OGM wBarHT HIRWL
WAIFCM K3YHR  WB4GHU 40
W2MLC  WB4EKS  WBAHMHX WALTBY
WAZWKH WIGHT  WBILCR WAZDIW

Brass Pounders League Qctober 1976

BPL. Medallions {See December, 1973 O8T p
59Y have been awarded to the fallowing
amateurs since last manth’s (istings
WASBVEM, WATIRC, WILOH.

The BPL is open to ali amateurs in the
tUnited States, Canada and U.5. possession:
who report to their SCM a message total o
500 ar a4 sum of originations and deliver
points of 100 or mare for any calenda
month, AL roessagas must be handled o
amateur frequencies within 48 hours of re

ceipt in standard ARRL form,
winners of BPL Cetificates for Qct. Traffic
1 2 3 4 & 4]
wiacuL 428 1566 1920 41 3J95¢
WHWY X 53 9re 399 577 2008
W3VR 268 186 436 la 201
KEYFK 449 449 89!
KACPM 439 37 362 83t
WAMEE & 371 305 11 59
WB4AR) 4 QI8 323 5 61
WRASKI 21 284 279 a 59
WEBSEG 9 261 247 7 52
WA4IDH 1 256 246 2 504
WacuUL,

(Aug{.] d44 11940 1444 33 30}
W3av

(Aug.] 242 186 382 12 82,
KAYFR

{Sept.) 370 370 74

BPL for 190 or more arlginations-plusdellver

WBFIR 3086 WAIYIG 1z
WEIATQ 242 KXBBCF Li
WSTL 188 WBRIRS 11
WIH 171 WALVGW i0
HAWE 141 WAIYIG

{AUyY.) iz
1Al 4 —BENT
2= DRIG, 5~ [(EL..
3— HECD B o~ TOTAL




1976 September VHF QSO
Party Results

Know what happened on the vhf bands last September or how
long the September QSO Party has been in existence? This
report answers those questions and more.

By Bill Jennings,” WATAH! and Jim Cain,** WAISTN

“With Seprember the start of ¢ new radio
season, ARRL iy pleased to announce its
third vhf activity of the year. Like

the successful May and January tests,
this is an invitarion to ail amateurs who
can work any or all vhf bands (50 Me.
orabovel . .| to see what stations can
be worked and what vhf DX is possible.
Srares for WAS, a test for new antennas
and a renewal of friendships in the vhf
cirele are all made possible by this

same event, "

-I;Js read the announcement for the
first September VHF QSO Party, held in
19438, The results of that Party appeared
in the February, 1949, issue of QST
and showed 98 individual station en-
tries, with the majority reporting activi-
ty on & and 2 meters. Only three
stations reported 220-MHz activity and
one pioneer reported bheing on 450,
That is uot to say that experimental
work was not going oo in the higher
bands (the same issue of OST listed XX
records for bands up to and including
21,000 MHz) but that the reported
upper limit used in the contest was 450
MHz.

Twenty-eight years later, the Sep-
tember i1 and 12, 1976 VHE QSO
Party produced 223 individua! stations
on the air with neardy half of them
active on 220 MHz and above. In fact,
one QSO was reported on 10 GHz by
K7AUQ/7, while more than a handful
of stations reported suecessful contacts
on 1296 and 2400 MHz,

“Lousy propagation conditions”
seemed to be the dominant theme of
the comments received but, despite any

*Communications Assistant, ARRL
¥# Asst. Communications Megr., ARRL

Russ Bentsan, KGKLY, single-operator sec-
tion leader in the Santa Clara Vatley section.
Russ amassed 292 contacts total, employing
sach of the bands between 50 and 1296 MHz
inclusive,

help denied us by the ionosphere, con-
tinued improvements in equipment and
operating techniques helped make up
the difference. Kight new division rece
ords. show up in the all-time record
listings eisewhere in this report; three
single-operator marks fell, headed by
the new national record set by
K6 YNB/6. Having lead his section every
yeuar since 1968 and having also battered
the division record every time with the
exception of 1973 in the Southwestern
Division, Wayne is no newcomer to this
kind of performance.

K6KLY now holds the Pacific Divi-
sion record at [3k and WABZCO opera-
ted K811 to a new Great Lakes mark of
nearly 14000 points. On the multi-
operator side of the ledger, new all-time
marks were set in 1976 in the Dakota,
Delta, Hudson, Pacific and Southeastern
Divisions.

Perennial leaders in the West Guif
Division, WS5WAX and KSWVX, now
hold both single and multi-op marks
there. Not bad for an “off" weekend.

Advances in equipment, operating

techniques or any other changing
parameters do not seem to hold the key
to the fascination of working the lesser-
populated higher frequencies. Ask
WIJSM, who was listed in the first
September Party in 1948 and continues
to patticipate and report right up to
1976, why he competes year after year.
His answer might parallel the following
statement from the (ST report of twen-
tv-eight years ago: “Vhf enthusiasts had
their third opportunity . . . to match
skill and equipment against others in
their respective ARRL sections during
the 1VHF QS0 Party of September,

Soapbox

Conditions were super terrible out
here. No E skip, dry ground wave com-
bined with no local activity, und very
poor scatter on 6. Never heard a thing
from the west (AAGTRO). My four-year-
old daughter came in and asked me what
[ was doing, while operating in the con-
test. | said just trying to talk to people.
She then asked “Why, Daddy?”
{(W3TMZ). Heard 13 sections on 432,
worked 9 but I can’t complain about
that with oniy 10 watts to a low Yagi.
Two meters was. almost exactly the
sarme as in June, El Stinko. Maybe
January will be the fooler. Strange thing
was that 1 only worked one less section
in Sept, than in June when I was
mountatntopping with our dub. . . |
Maybe a good QTH is not as important
as a newcomer {me} is lead to believe
(WBS{JW). WOW! What a ditference
from the East Coast operations. . . .
Getting over 4 sections with a modest
station is a bear! . . . Many of the
“multi-moders™ on 2 ssb are still verti-
cally polarized. This hurt DXing quite 2
bit. Let’s hope they get those antennas
over soon (WAIMMP/7). First sort of
small DXpedition for me and was 2 ball,



Multipliers Per Band

Min. Sections 30 4] 4 3 7
MHz 50 144 220 432 1215
WAITFFO 16 23 17

KIHTV 22

WA1TLOU 17

W1AVV 18

AATKIR 18 10 2 2 2
W1JAA 10 13 5 17

K1gJa 18 4

WIMX i9 15 3 13
K1WHS 23 23 3] 13
WIYTW 10 18 g 7
K1MNS 20 18 4 11
WiFMF 13 13 3 4
WAZUXW/ 22 i? 7 g
RIGYT 28 i3

W2sz/1 26 21 13 17 3
WB2FKJ/2 24 21 4 7 1
WAZRAT 23

K20Vvs g 18 11

K2RIW i8
WAZSLY 18

WB2GDZ 16

W20M8 20
WB2CUT 17

WA2SNA 19 22 1z 16
KZ20WR 28 22 15 16
WA2UDT/2 i3 19

W2EIF 12 20 10 11 2
W3CXL/2 15

K2BWR 186 18 10 12

K2LGJ 16

K2J1Q 15

Min. Sections 30 i5 4 2 i
MHz 850 144 220 432 1215
K2EVJ iz 1 4
WaA3APX 14 16 5 &
WaBHG 12 8
W3CGV 3 2 3
W2FCL/3 18 14 3 '
W3HMU 16 15 11 17 4
WA3KPS 12 18 3

WASAXV ia! 14 i6
WA3JUF 8 5 7 4
K3RYL 16 i3
K3HTZ 3 18 5]
K3swz 12 11

K3KPV 21 20 3 10
W3AD/3 16

W3TMZ 19 18
ACIKMYV 14 14 9
W3IGHX 12 8
W3PGA/3 12 12 5 0
WA3LOS 12 15 5

W30oMY 6 17 3
WaIGNR/3 i7

W4Is5 3 4 4
WB4EXW B B [
K1FJm/4 12 10
W4vVHH 7 B
wa410Q/4 B 6 3
WA4LDU 9 4 1
W4BFB/4 24 14 4 4
WBAGG/4 19 12 3]
WA4GPM 18 18 13
K2UQP/4 10 11 3 1

Min. Sections 30 5 4 3
MHz 50 144 220 432 121
K4QIF 12 1
W4UCH 9 ] 3 4
W4Fs/4 8
KWWY X 6 11 4
W6EB X0 9 8 & 5
WABVEF 5 11 B &
K&IBY 7
K6YNB/E 13 12 & 8
KBKLY 1 11 6 7
WBBKAP a g 4 7
KEGSS/E 1 11 7 8
ABBNMT 10 11 5

WEY KM i1 11 2 3
WABJUD/7 11 g 1 4
W7LYE/7 11 a2 3
WBBBKL 6 8 5
e 28 22

K8UQA 14
WBBlJW 16 9
WBAEC 14 8
K3IvO/s8 18 15 2
KIHDE 11 & 1 5
KOOXY 2 5 3
WAQHCZ 4 3
WONGG 1 4 1
WQOHP 4

VEIBON 5 14 4 14
VE3DSS 8 17

VE3EXR 4 G 4
VE3FVN 16

F think my 432 contact with K6YNB is
a tropo record for the West Coast at 600
plus miles. Was nice to have people
calling ME ~ learning to live with 40
mph winds, etc. (WA6JUD/7}. Contests
under near-minimal conditions strip
away all illusions of greatness for the
moderately equipped stations, mainly
Me (WAZKPS). About halfway through
the contest the kW transformer blew up
and we jury-rigged another power
supply vielding about 500 waits. We
sure missed the exira 3 dB after that
{(WS5GVE and KSUGM). Putting the
heams at %0 feet really helped pull out
the weak stations., Tnx to all the
Chicago-land stations for swinging their
beams northwest to hand out contest
points (WAYJEM). Two-meter activity
on ssb was up from previous vears,
although New England activity above
145 MHz was poor (WA2ZWPC), Condi-
tions were great! About average for a
January S8 on Saturday, with clouds
and cool winds. The weather cleared on
Sunday and with it came a liftle local
inversion which boosted signals to the
west and southwest. Focal activity on
2-meter ssb and cw was better than ever
(VE3DSS). In July 1 had my thirteenth
birthday, in August 1 got my amateur
radio license, and in September 1
entered my iirst contest (WBILOE).
Overall, the contest was very interesting
and a4 much better experience for me
than last vear. One disappointment was

T

the apparent lack of participation by
many well-qualified vhiers. Two ef my
local friends dropped out of the contest
because they couldn’t compete with the
“kWs™ on the mouniaintops here in the
southeast (/4). These high-powered
portables scemed to dominate the

contest and at times filled the first 20
kHz of 6 meters and also made 146.5
useless (WA4DLU). 1 still have difficult
in attracting attention up here in Ott:
wa, but { was pleased to finally wor
NNJ in a contest, although SNJ has sti
eluded me (VE3FVN). If we're poing t

At left, Barry, WBAZR, works atop the fold-aver tower, which is dwarfed oy the fire watch-
tower in the background from which Dave, WA4ALJ, at the right, aoperates the Z-meter and
432 stations, This operation was run under the call WB4JGG/4 and placed second in the
multi-operator category in the Tennessee section.

.,
-



Scares are listed in order, single-operator stations first within each section.
pliers, bands aperated (A 50 MHz, B-144 MHz, C-220 MMz, D-420 MHz,

US.A,

1
Connocticut

wWAIFFO 16,632-264-56-4 1
KIHTV 30!!0 140-22-B
WAaliol A77- {1178
‘NlAavy 1206 K7-13-B
WAIGTE 32- 43-24-AB
1 App J(J?J- ¥9.13.8
VAL TW K 560+ 50-11-B
WALLVN 338- 26-13.A8
WIWEE G+ 23- 4B

Eastern Massachusatts

Wllan 5870 85-45-ABCD
LATKIR 4964-138- 4-MB[’L)F
5‘(1 (JJQ ]B‘

B
\P.'l Mx (WZUHQ‘WBEMZE.WAéTTG.
rs) 12,045-180-85-ABLD

Maines

KlwHs 12,220-158-65-ABC
wWivTw HB9&6-10H-44-AHCD
New Hampshire

K1MNS 11,501-194-53-ABCD
WI1EMF 5049.138-33-A8C0
WlISM 112- 16 7.8

Hhod# Island
WAZUXW/T (PWAIWEH, WA 2s

HILM, LOAY 11,440:) 182-5‘!-AECD
Vermant

KLGYT 4961 121-41 a8
WL‘\IM - -ZL-AH

Lt 45
Wt"« iMA(z |+WA1$JE)< NBU
AKTIUYL, WN?(- [}

1620- 41-20-A8
wWastern Massachusetts
\‘f?lUUL,v‘l iuz
'wALQlP 170-

F252/1 IKIGQHEWA LE
NW(: UGE W 2s AXY,L,

RXPGEW,C acy) GDP.Durs)
4,680:532-60-BBCDE

®

Eastern Mew York

WAIWPL $277-111-29-480
WHACOY 20-AB
Wa2ZPx 1

2P

WH2IMN/2

WH?FKJ:‘E (WAIF ] i
Was OXC HLa, H(‘, ‘JR?ZPT,
Waze V', UL GO Y Ll,

KEBHC, uprs) 23,484-391-57-ABOOE

New York City-Lang Island

WA.?R’A T
15}
-3
i)
= 1al
B
K2¥om B-B
WA ZSRH 7-8
WA Ty ik 3B
WR2TSE 40~ 16 4.8

Narthern New Jerway

;"«'?"‘MS 2200- 55-20.1
liﬁd 108-17-8
ke | O- 38-10-8
WAH2ENA (K25 SJG.KJI,S'VH
WAZS ANG ORIV UPK WE2s

REA,ROG, er’-‘\ VBS, 'L‘I‘!r)
KaowR cwa 51

Ik, Y5 T %Bﬁ?sl_ii-a?sp] Bcn
AT )
Wi R i VP

Southern New Jersey
92*3 182~55 -4 BCDE
8-15-8

WEHXE .? 29 12-80
KEEWR (+ KZZHJ]
36-121-86.ABCH
WB?L(‘C{+WP.2§ AWU 1)
1199-Td9-11-nR

Western New York

H2LGd 1184- 37-18-D
K2Jig 530- 42-15-8
K2EWV ] 629 27-17-2HE
WRWGE, 329~ 26-13-8
KZZER /2 (multlap)

1020+ 68-15-AR
3
Delaware
WASBGPX 4631-107.3%-ABCH
WIRHG 16[}0- 55-20-B13
WA Y 13- 8-ARD

V\l?F(“l ‘3 IWAZS DQE,JXE.U('.'IM
FE) 4410-122- 35-AB(‘

Eastern Pennsylvania

W3IHMU 17,680-206-63- AB( (]
WAIKPS 609 30-195-33-A
WAZAXY b!bS-lE?--iI—AEID
wa3iLIF 5882-131-34-BCDIE
3RYL 3161." 78-29.8D
K3IHTZ ﬂﬂﬁ?- 9!5-234\
W3NT 2
KWk 24
Kisw? 1a 23
WAIEL G 1032~ 12?~ g-BC
385 5.33- 13-IS-ABLD
WAIUGH 432« 32-12.4
JETH
WA aFkRW 5-E)
A4-103-AB
’N3AWA (WABKF‘I ,upr)
#3- 5B

WA IKFT 5. ARG
KIKPV (+WH2YEH, wms LB,
B ULV UN, WAKWT
WB3C1Z 9.930- Lot L-C TN,
R3O IV |+wsa

o r8-15-a800

WIAHZU [Kas r‘ol 'sL.l

WIAAKC WEES A v{:.a]wg ':‘;prsi

W3A0/3 TK3HEC, W3OLV WA 3s
ULR lJN‘:.WPA WB‘*IBHC,

'NN3(‘TL..OFI|’S) 1808.113-16-B

WEBREN3Z (w.ng.f-‘]-!:H + lnqu;rs)

Maryland..c.

TMZ F141-145%-37-80
AC IKMY B3549-153-37-ARN
AGHX 1328~ 6%-17-80

We INNZ 254~ £3.13-H
K ELE) 684- 58-12-80
Waluse 637 4%-13-B
3MSN 627 54-11-ABC
WIHG X £00-100- &-B
1eT G9Z- 74- BeaR
ACADOS (WaHLLapn) s n

WIPGA/L (K35 I—ME..FF!X FHH,
FEOLIY 20 288 J B H, W 3,0 A 38

HZJ]LAW..Ji x, S+ s BGS5.81T
IS .

WA L0 {K4JS) Y

G3SLLOpPTS) 48h5 146-.5;-!-1&(,

Westarn Penpsyivania

W3omMY 1’16- 63-PH-H BT
WS[)JM 0 -~ 13- 5-AB
W3EH 9- Fen
WS(‘NR,"B [+K3$TPL.ZDR.
AZBLIX) 564~ De-17-8

&4
Alibama
WA4NF-‘L 1140 2= I.Q-AH

2i= 9.8
WBANCN.“4 E+WB4S [-UW NF &)
64~ bl-24-08

Georgia

WA4MIP 31%3-103-31-AR
V155 1-ABD
Wawnay

WasHL. 4 id- 3-H
WAV 4 K4CK$,\N-‘%4PFT Wds
NEGKEY VWK oprs)

288&-142-19-48
+WERS) 72- 24- 3-8

WM
WAANSE/4 [YWEB4A Y P)

1% 15 1.8
Kentucky
WASHMILL 444- 74 6B
wAadlel 2o 24- g-BD

North Carolina
WRAE )Xy
KI1F.JM/4
WHA XL

WAVHH
WHLDO/MS

e
363-

Marthera Florida

WACSS 16~

B 248

South Carslina

WBQNBK 138- Ib $-AR
VRY R 7-al

WdeQJ‘fZ (KAPXE, v\’4s N()B

Al WRLLLG,WBRADW

WNaUEH ﬂPr5)2465 141 -17-4B0

WHBATGO (1WALY Z0WEHAS

EF ZFOUJHE) 93« 77- 9-a8

Tennasiee

W#\4L[‘JIJ

300~ 9(\ 14-ABF
1A K 18%- 27 FaB
W4B|’~B.f¢ (K4s BWS, lV\/ MQG,
F WAFKT, Wads

A H
1 L aprd) 2[‘1 p'?ﬁ-*ibl 4S-AFICD
WB4J r,(: i (rWALALIWESIZR
9435-245-37-ARG

Vitpinta
WAAGPM 1.1.41?-193-49-MBU
w2u0p/d D E
KAgIF %1‘54- 53 6
WALLIGQ 3140-160-40 ABLD
WALICH F3-27-ABCDE
KaF Try 5 2
W4y R
54
4E W H
WasL ] 2.8
WHIEP] I 5. SLED
B
Mississippi
YAMPCD 420- 12-12-A B0
Oklahoma
KEWW X (+I<'$B)((".£u. SV M)
937 gd-21-aB1
Southaern Texas
WHGVE (TKOLIGM)
8z- 41- 28

Fram feft to right: cali,
E-1215 MHz, BE-2304 MHZ, G- 3300 MHZ, H-5 GHz, 1-10 G

SCOYe

5

Califernia
Egst Bay
AG44-137-2 7.4 8CH
WAE\VFF{G (FWABS BV ,PYZ)
.MI,BAD-?U?-?.S -0 BCL
Loy Angefes
WeG VY f+WF|ﬁ§ HQK P,
234~ 204—21-AH
Crange
kaley 1a6-

G 70

Santa Barbara

KaVYNB/6

34, rll 3-63? 43-ABCOE
ALHGPHIS aQ- (]

ig- 9-AB

Santa Clara Valley

KGKLY 14,088-29 2474 BE
woeRAp d201.131-27 ARCD
B 1634- 7&-19.4BC
wssr 136 34- A
WM (WAan-u P
O 20- 58
KEGSS/6 (+WESS HELARZ PV

!
#5,080-607-35-ABCOE

San Diega
ABENMT 2511= BA2)-ABC
NEGAFC {(KBSIIF,0pr

i88- 28. 6-A
WeEKRBDR 10 & 78
San Frapcisco
WRE RS A026-183-722-A8
3an Joaguin Valley
W6y KM 8.’15 2%2-27-ARCH
WHDPD 416~ 31-13-ABC
Sacraments valley
WABUDS 124~ 31 4B
7
Arizona
KIUKW/Y B3 B21S-AB
idaha
KIZUB? & e
Qregon
WRGIUID /T 056, l59-24 ABED
KIHS) Ha- 46 F-HBC
MWITYR J42. 31- E-AEC‘I’JFG
WA-@.MMP-’P 136~ -4

34
I AMOLT (KU, WS AV, HKN
KEM,LOM, oRs)
il34- e3-La-aBDFGEH W
Washington
WL YEST (K75 KOT,Y R, WTs
DINULGELS, WATNAN,o rs)
3740 405 20-AHBCD
WIPRE/S (HWIRAN
426- 11~ &-AB

Michigan
WBBHKLC 2540 106—)0-.‘\81)
WHEFEZ 413- 98- 7-AR
Shio
KB (WABZLO, um:

13,900-27 -SO-AB
KBZES 1940-17 8-80
KaLllaa 962. 31-14-0

number of Q50s, nurnber‘_?f multi-
z].

WAagHPY
WABTIL
WANIS
W-"\BC)(vo
WEIRN BB-
WRCCH UL, W

WA AL A
JEM LXJWRC, W><'l QOFE
BG4 T 403 f-AH
WHEIGY [*Wﬂ&NJR MBBIFP)
085-284-22-08
\e'- ABF’L 28 fWABSV W WBENZM
r5) QL ~?‘i3-'i‘1 AB( i)
WBB?L K {+WBBS Nﬂ? Y

Bi6e 44-19-08

L a- .Aa
West Virginla
WBBIIW 3730-125-25-80
WIHAX B 2P 2-AH
WHAEC

ABLL

K31V O/8 (WIDPUWASZTID,
WEBIAMF wWB4ac) WB‘)FGF

WHBCXE WABWGW oprsj
F43.149. 3l-pac

L]
Nlinpis
KaHDE 3243-123-23-ARCD
WASLEF z'llm-l 04-36-08
Wat/| HQ-11-48
WaaRA Jb- 14 a8
indiana
WBICEP 1728-144-12-28
WHASKA 10% 35 3-8
WAIMEM A8 16 oo
WBBHUL/D (WEAs GEILGEX,
GE ¥ ,&F A,0pr8)
€293-217-20-AR
WESQLE HWABA W IWRAOIG
25-135-15-AH
Wisconsin
WA AT 1623- 93-11-B
Keuxy 440- 3g-10-A20
wadl ZmMm 387- 41- S-ABE
WAGHCE 266- 32 72-BD
wBaJlID 2 0 2B
[
lawa
WHRENZ A 208. 26- B8-AB
Kansas
AKPTRO 32- 8- 4-AB
Minnesota
WGE)HIJ‘ "]22- 46 1B
RIWVE/G i24- 31. 4#\3
WOMXWP (WORQWY, WROs
RS, su,TxA‘oo»]
234 49- B-AR
Nehraska
WENGE 392+ 51. F-ARDE
WaQ AP 294 4% 5-aBE
WBGIUT ?75- 53- 5 E

KHKKV (WEOYW WEIBS DGF.
VEM, WNPGQS, obra)
192- 48. £-AR

TANADA

Maritime - Newfoundiand

WEISIH/VEL (1WA 20MT,
WH2DST) BE0L 33-20-A6

Gntarle

VE RGN [VE 3AHG, oor)
535 4-146-32-;x[-’(‘r|
VESDSS 2898-126
G 1243113
\: x 9)[.}- ec] 14-.0.613
VEZEV 45-16-8

ok 3 0 (*VE:&FHLJ
BAB. B4.2p.A8

have January band conditions, at least
start the contest at 2 PM.! And I was
complaining aboui the Junme contest
conditions (WB2CUT). The contest was
enhanced for this operator by the excel-
lent activity on 432 MHz and by a
coastal opening late Sunday which made
working K4QIF on 1296 much easier
than normal (W3IHMU), Best score ever.
Highlight was 200 plus mile contact
with W7LYE/7 near Olympia. Washing-
MHz (K7HSIT).
these scores are not impressive by any
means, but condifions on 2meter ow

i ]

ton, on

and :.xb were very poor

band that we nqrmdlly work. Those of
us from Lincoln, NE, who entered the
contest, just got tired of

Nebraska stations in the list of operating
fun

stations, We had

! know
and this is the

not seeing any

anyway

quency svndrome™

(WB@IUT). Condx were like a cemetery
on 50 MHz, but 144 MHz and 432 MHz
were the best in years (WA1FFO). Band
condx probably worst Pve seen during
contests in  which I've participated.
Scatter and short tropo made multi-
pliers outside borderline states possible
(WB4EXW). 1296 ¢w and ATV available
but did not work anybody (KOHDE).
Lack of imagination -~ the *“fixed fre-
of ssb operators on
144 MHz. We learned that there are two
standard calling frequencies. Once a
contact is established on a frequency,
no one listens on adjacent frequencies.
Bverybody waits for the QSO to end:
then they all call one or both ot the ops
on the same [requency and { found it
impossible to raise anyone on an adja-
cent frequency while a QSO was in

brew
Planning on an

progress (W7PQE/T), Our new home-
220-MHz amplifier worked fine.

amplifier for 432 for

Logging his first 432-MHz two-way QSO ever
during the contast, John Sislke, W4MPC/5,

also used 2 and & meters to put the Mississippi
section in 32 logs.



Division Leaders All-Time Division Leadets

SINGLE OP DIVISION MULTI-OP  SINGLE OPERATOR DIVISION MULTI-OPERATOR
CALL SCORE YEAR CALL SCORE YEA
W3HMU Atlantic K3KPV
KOHBRE Central WBSHUC/9  K31PM 24,586 69 Atlantic W3JIZY/3 43,080 62
WEOHU Dakota WOMXW/D KOKFR 7210 69 Central KOHMB 29.820 2
WA4LDU Delta W4BF2/4 WEOHLU 1044 72 Dakota WM XW/B 294 78
KBILI Great Lakes WBCCI WB4JGG/4 4860 2 Delta W4BFB/4 26,726 76
WA2ZRAT Hudsen WAZSNA -1 13,800 76 Great Lakes WABPLZ 44,19 73
WENGG Midwest KOKKY KZ0WR 32,720 73 Hudson WAZBNA 66,447 78
WATFFO New England ~ W2SZNM K@SBY 2052 &1 Midwest WILB/@ 1200 G6
WABJUD/7 Northwestern  W7LYE/7 KI1WHS 20,242 68 New England ~ WATMUG 132,306 74
KBKLY Pacific KBGSS/B KOMST 4216 72 Northwestern  WATZNAN 8759 75
WA4LGPM Roanocke K31VQ/8 KGKLY 13,098 78 Pacitic KBGSS/6 25080 76
Rocky Men. IK4PCL/4 12,838 72 Roanoke WASPLZ/8 65,700 70
WA4NJP Southeastern  W4VQ/4 WOEVE 5485 64 Rocky Mtn, WODK/0 1080 64
KBYNB/& Southwestern  WBGVV WA4NJIP 4551 72 Southeastern  WaV0/4 &028 76
West Gulf KBWWVX K6YNB/E 34,013 76 Southwestern  WABUMI/E 9648 74
VE3BQAN Canadian VE3FHK KEWVX 4200 72 West Gulf KEWVX 5181 73
VE3ASO 18,816 73 Canadian VEIONT 43413 73

next contest and working on 1296 gear
(WB2QOQ/WA28NA). Conditions un
the bands could have been beiter, bui it
seerned like most of the potential con-
tacts were out enjoying the great fall
weather, | spent some of the coniest
hiours puinting the house. . . . My plans
are to start working 432 and 1296 as
soon as [ can get my gear together, Also
plan o~ improve the 2445 setup
(WASILZM). We have a good two-meter
cw/ssb station put together now. After
many frustrating months of redesigning
a commercial-anterma system (known
locally as the disaster of June '77),
adding a linear, and improving the re-
ceiver, our station isn’t far from being
one of the better ones ontwo, . . . The
high point of our weekend came near
the end of our operations. K3ZDR took
a lot of razzing from the crew, when he
insisted that he was hearing a GW3 call.
Nevertheless, he persisted and finally
worked 2 GW3/W9 in the Ilinois section
to justify our work and confidence in
our station. it’s a pity the fm contesters
will never experience that surge of pride
and satisfaction we got from having
“our” rtig work long haui withour an
opening (W3GNR/3). Did you ever iry
to send CQ on cw while shelling peanuts
(K1FIM/4). Contesting on {46.52 is
difficult for obvious reasons. Many,
many times, | stood by while semi-local
mobiles were in QSO or distant bases

were in my line of fire. [t’s a “party
line” and must be freated as such. A few
others were contesting on .52 and
secmed to be taking the same precau-
tions (K8ZES). Ran three hours on 2
meters with a shorted feed line -
wondered why ali 1 heard were K2RTH
and WA2RAT (K20VS). Operation

below 146 MHz pgenerally verv conr-

K1FJM/4 at Coast Guard Air Station in
Elizabeth City, North Carolina, Pete Heins
managed 61 QS50s on 2 and 18 on 432

for 2134 total points and second place in
North Carolina.

teous, however, fm operation, beu
fimited to essentially 146.52 very cu
throat. . . . 1 would therefore re
ommend since 2-meter fm is so cha
nefized, that the contests be limited |
144-146 MHz. [t 15 also an unfa
advantage for a station to obiain {l
number of contacts possible on 146.:
by stepping on everyomne else to hecon
“king of the pileup” (WA2RAT). 5t
tions that called CQ or QRZ over ar
over, but only listened a second or tv
between, missed many contacts ar
created difficult conditions for many.
found that by listening { was able

tmake many coniacts that they missed
and [ was using less power and le
sophisticated  equipment (WA3ELC
Low power, low antennas, low activi
{except Z-meter cw - Great!), [c
number of hours of operaiion yie
lowest score yet. But we'll be back ne
titne. After 14 years of vhi contes
gan’t quit now (WAZUDT).

Feedback

June VHF QSO Party (page &
November OSTY. VE3ONT was |
correctly listed as single operator wh
the operation was really multi-operat
VE3ONT thus becomes the Cnta
section leader and Canadian Divisi
leader in the multi-op category, ai
VE3FHK becomes the Ontario sectl
leader and Canadian Division leader

the single-op category, WASCI
assumes the number-ten spot in t
. top-ten box on page 89,
Top Ten W2CNS/8 was correctly shown
SINGLE OP MULTI-OP the Roanoke Division leader for t
1976 June Party but should also he
vk\:}gmlﬂﬁsjs gls‘;,glg UIQIQO?“SVEA gt;,gg;f appeared in the all-time division leac
, e o 17 i
WAIEFO 15832  Wosz/ 29580 box on page 93 (instead of W4BFB,
who was incorrectly listed).
Kalll 13500 W4BFB/4 28,726 : : ,
KBKLY 13,098 KBGSS/6 25,080 WESEA was incorrectly listed
W2EIF 12925 WB2FKJ/2 23,484 Midwest Division single-operator lead
ﬁ"M"mg }%’gg? Vg?@/\fl‘:i 6 f;gg% the actual leader was WAPMRH.
WA4GPM 11,417  WBCCI 17,064 Steve Powlishen, WATFFS), with 254 QS0s In the Ontario section VE3AY
WBY KM 8235 WIMX 12,085  and 56 sections totaling 16,632 points sarned  Should have been N E3FVYN; score

P

first place in the Conngcticut section.

mains the same.

EE



Contest Disqualification Criteria
and Club Competition Rules

Here's how you play the game when it comes to contesting — both
individually and via the affiliated-club aggregate route — for this

brand new vear.

Vrious ARRL operating contests
bield each vear are built around rules by
which parficipants must abide. Through
the yeuars, means of enforcing those
ruies in a manner fair to all participants
have evolved into a set of guidelines
based primarily on recommendations of
the ARRL. Contest Advisory Com-
mittee. Those guidelines are called the
disqualification criteria, and are used as
the basis for cuwnination of possible
rules infractions. The Headquariers
Awards Commitiee, composed of seven
active staff’ members, provides a recom-
mendation in each case to the Com-
munications Manager, with whom re-
sponsibility for the final decision lies,

What follows are those disqualifica-
tHon criteria, along with rules for club
competition in ARRL contesis, The
disqualification criteria apply to all
ARRL operating activities, and the club
competition applies to the VHF Sweep-
stakes, the DX Competition, and the
November Sweepstakes. Rules for all
contests throughout the coming year
will refer the reader to this page con-
cerning  rules enforcement and club
competition,

Club Competition

Only ARRL uffiliated clubs may
participate in the ciub competition, A
member must be listed in the regular
score listings before he can be counted
for a club.

fn order for a club io be listed, two
points must be met:

a) At least three entries from
members of the chub must be submitted,

b) All members wishing to be in-
cluded in the club scores ymust indicate
the club name on their summary sheet
and the club letter (if one is sent in
accordance with the previous paragraph)

must indicate that said member is eligi-
ble to compete for the club.

Members eligible to compete:

a) Bona fide club members living up
to 50 miles from the club affiliation
address need not attend any minimum
number of club neetings. However, to
be considered bona fide, 2 member must
be active in club affairs.

b Members residing between 30
and 175 miles from the club affiliation
address must attend at leasi 50 percent
of the in-person club meetings during
the vear immediately prior to the date
of the contest. If, however, he has not
been a member for a vear’s time, he
must have attended at least 50 percent
of the meetings since he hecame a
member,

¢) Members living outside of 173
miles and/or members operating stations
outside of 175 miles may not compete
in the club competitioh.

Scores of members meeting the re-
quirements of sections a, b and ¢ may
be submitted for club credit. Single- and
multi-operator station scores may be
counted. At a guest-operated single-
aoperator station, both the guest-
operator and the station licensee must
be members of the same club in order to
count the score for that club. At mulii-
operator stations af least 66 percent of
the operators must be members of the
same ¢lub in order for the score to
count for that club,

In conjunction with the $0-percent
attendance rule, the club must hold ar
least four in-person meetings per vear.

It is not within the intent of these
rules that a elub should voie out &
member or a member resign and then be
voted back into the club later in order
that he can meet the SO0-percent atten-
dance mle. ‘

The highest afffliated-club entry will
be awarded a gavel.

The highest single-operator ¢w score
and the highest single-operator phone
score in any club entry will be rewarded
with a club certificate where at least
three “sinple-operator cw andfor three
single-operator phone scores are sub-
mitted,

Disqualifications

If the claimed score of a participant
is reduced by two percent or more, the
log may be disqualified. Score reduction
does not include correction of arith-
metic errors.

Scare reductions may be made for
taking credit for unconfirmed (QSOs
and/or multipliers, dJduplicate contacts,
banned countries, and/or other scoring
discrepancies.

If 4 participant is disqualified, he
will be barred from submitting an entry
in the next annual running of that
specific conlest, e.g., disqualification
from the 1975 phone SS prohibits
submission of an entry for the 1976
phone S8, but 1976 cw SS participation
is OK.

The calls of all disqualified
participants will be listed in the OST
report of the contest.

Any participant on the horderline of
disqualitication but nol actually is-
qualified, may receive a warning letter
from the Communications Manager.

For each duphlicate contact that is
temoved from the log by Hq., a penalty
of three additional contacts will be
exacted. The penalty will not, however,
be considered as part of the two-percent
disqualification criteria.

In all cases of question, the decisions
of the ARRL Awards Committeg are
final, e



1977 Novice Roundup
Announcement

Biggest crop ever of new Novices (20,000) expected for the
Silver Anniversary Plus One Novice Roundup!

Ihe Novice Roundup has been around
as a special activity for newcomers for
as long as the Novice license itself.

Changes the past few years in the.

privileges accorded WNovices, such as
VFO control, a sepment of the ten-
meter band, and now increased power
input aliowed (250 watis) have not

materially changed the complexion of

the NR, always one of the most popular
events on the ARRL contest calendar.

1977 will be a fascinating year for
the Novice Roundup. First, everyone in
the Novice bands, regardless of license
class, is on equal power inpui and
VHO-control tooting . . . 250 watts tor
all. Second, Technician class licensees
now have Novice privileges, and they are
expected to furn ont in sizable numbers
for the NR. Finally, with the Novice
license now renewable, we may see a
few coming back for third and even
fourth Novice Roundups. Talk about
experience!

Since Novices are now  receiving
permanent-type call signs, the {irst prab-
lem to be dealt with is how to tell the
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Novices from the others. This is handled
rather easily by requiring that Novices
sign with a slant bar (dah didi dah dit)
followed by the letter “N* after their
call sign. A further complication exists
when a Novice is operating portable
from a call area other than that indi
cated by the number in his call sign: in
these cases, the general rule which now
applies to all ARRL contestanis also
applies to Novices. The Novice will sign
his call, slant bar, the number of the call
area he is operating in, and “N.” Ex-
ample: A Novice, WAIXYZ, is portable
within the first call area, so he signs
WAIXYZ/N in the Novice Roundup.
Another Novice, WAIXXX, is operating
portahie in New York (second call area);
he signs WA1XXX/2N.

Technician class licensees may parti-
cipate in the Novice Roundup on the
same terms as Novices, but they will be
competing against other Technicians
and ot against Novices in their ARRL
section. Techs will sign /T, fur purposes
of wlentification, and they may work
Novices, other Technicians, and Gen-
eral, Advanced and Exira licensees, all
for points, Technicans will he listed
separately in the QST report and they
will be eligible for awards, same a3
Navices.

All licensees other than Novices and
Technicians will be working onfy those
stations signing /N or /T,

Now that we've decided who can be
in the NR (everybody) and who s
competing against whom (Novices vs.
Novices and Techs vs. Techs) and com-
peting for what (ARRL section winner
awards), the big question is, How to do
it?

How to Participate

The 1977 Novice Roundup starts at
0001 UTC on Fehmary 5 and ends at
2359 UTC on February 13; that means
local time the NR starts on Friday

evening, February 4. You may operate

30 hours out of the nine days. Rule No.
2 further details the timekeeping, Entry

forms are available from ARRI heac
quarters; log sheets, summary sheef
{one needed) and Operating Aid 6 form
(one needed) to keep track of who yo
have worked in matrix form. The lo
sheets have room for L0O contacts eact
Send your self-addressed, stamped er
veiope 10 Headguarters now and he sur
to indicate how many of each form yo
want. You'll have them in time to siar
the Roundup.

The idea in the contest is to work
many stations as possible, in as man
difterent ARRL sections and foreig
countries as possible. ARKL sections ar
listed on page 8 of every (8T, You ma
work each station only once. Keep yot
contacts as shorf as possible; send yol
exchange (RST report and ARRL se
tion) only once and repeat it only
requested. Keep vour CUQs short, tod
Here's a sample:

CONR CQNR Dl WAIXYZ/N

WAIXYZ/NNRK

WAIXYZ/N DE WALXXN/T AR

WAIXXX/T DEWAIXYZ/N 579 VT

WAIXYZ DEWAIXXX R 569 EM K

WAITXXX R73IDEWAIXYZ/NNR
Note that once vou have establishe

1
1

|
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each other’s license class you can drop
the /N and /T for the duration of the
QS80: brevity is the name of the game!

Scoring and Rules

Count one point for each contact
(you may work a station only once,
regardless of band); add your ARRL
Code Proficiency credit, then multiply
by the total number of multipliers
{sections + countries) worked. And
remember, KH6 KL7 KP4/KV4 KzZ5
and VE districts are sections and cannor
be counted a second time as a foreign
country. If you work 100 stations in 31
sections + 3 foreign countries and have
an ARRL (not FCC) Code Proficiency
credit of 10 wpm from WIAW ar
W60OWP, then your score is 100-plus-10
X total muitipliers (31 + 3) or 34, for a
total of 3740 points. For details on the
Code Proficiency program, see Op News
of this issue. You may work DX siations
for contest credit; a multiplier of | is
earned for each separale foreign country
worked.

Read the rules carefully, Keep a
vheck sheet of stations worked (we have
Operating Aid 6 available free) so that
you don’t have duplicate QSOs. Log
sheets. Op Aid 6 and a summary sheet
are now available from your ARRL
headauarters. Unless firsi-class postage
is included with your request, log sheets
will be senr by third-class mail. To aid
us in getting these forms to vou as
guickly as possible, please be sure to
include with each request s self
addressed and stamped envelope con-
taining: your full name, call and mailing
address complete with Zip code. We

suggest & minimum of 13-cents postage
attached. This will assure your receiving
three log sheets (enough for 300 QSOs).
one Op Aid 6 and a summary sheet.
Using this as a guideline, you can adjust
the postage according to the number of
logs you anticipate needing.
BCN U in the NR!

Rules

1) Eligibilitv: The contest is open to
all radio amateuwss in the ARRL sections
listed on page § of OST.

2} Time: All contacts must be made
during the contest period starting at
0001 Coordinated Universal Time on
the first Saturday of February and
continuing until 2359 Coordinated Uni-
versal Time the second Sunday of Feb-
tuary, Time may be divided as desired
but rust not exceed 30 hours total. Off
periods mayv not be less than 15 minutes
at a time. Times on and off must be
entered in your [og,

3) 50s: Contacts must include cer-
tain information sent in the form as
shown in the exampie. QSOs may take
place on the 80-, 40-, 15., and [O-meter
bands. Crosshand contacts are not per-
mitted. Novices and Technictans work
any amateur stations; others work
Novices and Technicians only. Valid
points can be scored by contacting
stations not working in the contest,
upon acceptance of your RST and
section and receipt of an RST and
sectionfcountry. A station may be
worked only once, regardless of band.

4) Scoring: Each exchange counts
one point. Only one point may be
earned by contacting any one station,

regardless of the frequency band, The
number of ARRL sections (see page &
of any QST) + foreign countries worked
during the contest is the “total mult-
plier.” Yukon-N,W.T. (VES) also counts
as a multiplier. A fixed scoring credit
may be earned by entrants who hold the
ARRL Code Proficiency certificates.
FCC code credit cannof he used in lieu
of the above. If an entrant does not
hold an ARRL CP Award, he can apply
for credit by attaching to his Novice
Roundup report a copy of the qualify-
ing run fromn WIAW or WEOWP for
January or February. CP credit equals
the wpm speed indicated on the fatest
ARRL certificate or sticker held by the
entrant. The final score equals (he
“total points” plus “ARRL Code Pro-
ficiency credit” multiplied by the “total
multiplier.”

5) Reporting: Contest work must be
reported on forms from the ARRL.
Reporting forms will be sent fres upon
request. Indicate starfing and ending
times for each period on the air. All NR
reports become the property of ARRL
and none can be returned. Entries must
be mailed to ARRL hq., 225 Main St.,
Newington, CT 06111, no later than
March 15, 1977,

6) Awards: A certificate will be
given to the highest scoring Novice and
Technician in each ARRL section.
Multi-operator or General class licensees.
and above are not eligible for awards.
However, a box containing the TOP-
TEN W/VE higher-class licensees will he
incorporated in the resuits. And should
participation warrant, a similar box will
show TOP-TEN DX entrants.

Slrays -

" Show your support. You can stimu-
lute awareness about vur hobby while
hielping to assure a complete preparation
and presentation by amateurs, for ama-
teurs, at the 1979 World Administrative
Radio Conference. Proceeds from these
humper stickers go in a special ARRL
fund to aid in vital conference expenses.
They're available for $1 each, postpaid,
from ARRL hq., Newington, CT 06111.

Tune In the
World wét®

&AMERICAN RADIO RELAY LEAGUE, NEWINGTON, CT.

October CD Parties: High-Claimed Scores

The fallowing are high-claimed scores. They read, from left to right, call sign, score, contacts, sections, time of operation. Final scores will

appear in the January CD Bulletin,

oW Wiar (WA'IUBI;. opr) " WdlLNQ 132:335-434?1}3 AASI? NDN
Ay 209750-665-63 18 WAN A 95-432-61- WR&IF
;’Yjpi‘]"’z" RISy S WASKKP 2035205316420 WaLA 1329904238217 WATVCE
o LA el WaYUU 1827205716413 WEIKW  127,1004D462-18 WAKFC
A 46 510 9416520 WABTZ 1 '?6,423-553«63-1 7 RAVEY 22,5‘;34;?664-} g

248.510- WIFCC/4  160560-60364-15 woloo  119.970-38743-
nTans e iErd)  ABSODWA 1595166186113 ABAWHK  118,800-427.56-14 PHONE
WsSOR  Tiaamoevenqsy  WORPIT 1534154988111 WaIHF  11B.756-377.63-19 K3010
ABSPKA  Tiemr0odatesy  VETRU 1299404766320 ADEBAI  112/80D.266.60.10 WBZEAKK
WITME . Flapaeemeoesn  WAISTN 147 BUD486-80-10 Wiss 110,035-369-59-10 WAJKKP
IBOGT  Slooaceenandt waN 141 240-422 6510 ABINME 108 500-345-62-14 WBIKMQ
o R WATONF 136 640-443.61- 7 WHVAM 106,750-362.69-20 WrITML

196 A46-342.61-12 KOGXR 92,800-320-88- 2
106 090-335-62-16 WEQQOT 90.990.330-54. 9
104, 690-365-68-12 WAIMHI/Z 7287627253 9
104,135-346:59- 6 KIDRW 66,515:247.563-12
WIFCS 67.120-700-56-10
WBEBKKI 56,860-223-49.12
WEBIHAD 64,060-200-53. 4
160,860-498-84-11 WwaBTZ 52,000-201.60- 8
167 075807-61-18 WeJoo 51,675-196-53.13
104,726-350-59-11 KaTX) 50,715200-49.10
104,440-369-56-15 W1 YK (mokti-op)

93,810-316-69-11

126,260-422.59-14




QST Abbreviations for Terms

An i-f system? Acceptable NF? Applied emt?

It such

abbreviations stump you, keep this list handy.

A - pinpere

e — afternating current

AfD — analog-to-digital

af — andio frequency

afe -~ automatic trequency controd

atsk — audio frequency-shift keying

age — sutomatic gain control

ale — antamatic load {or tevel) control

a-m = wmplitude modulation

AMSAT — Radio Amateur Satellite Corpora-
tion

anl — automatic noise limiter

ARC - amateur radio club

ARFC =~ Amateur Radio Emergency Corps

ARPSC - Amateur Radio Public Service
(‘.nrps

a.84.p, — 28 800N 48 possible

ASCIL — American Standard Code for
Information Interchange

ATY — amateur television

ave — automatic volume control

AWG ~ American wite gauge

b — hroadcast

BCD = binary-coded decimal

bci — broadeast interference

bel — hroadeast listener

BFO = heat-frequency oscillator

BPL - HBrass Pounders League

('B — citizens band .

C'CIR — [nternational Radio Consultative
Committee

cow — epunterclockwise

b ~ civil defense

¢ ~ Communications Department (ARRL}

MOS8 ar COSMOS - complimentaty-
symmetry metal-oxide semiconduetor

poax — coaXial cable, connegtor

COR ~ carrier-operated relay

UP —~ Code Proficiency (award)

{'R - rathode ray

CRT -- cathode-ray tube

ot ~ genter tap

CTCSS ~ continuous tone-controlled squelch
system )

o — pontinuous wave (code), clockwise

D/A — digital-to-analog

4B — decibel

dBd — antenna gain referenced to a dipole

dBm — decibel referred to | milliwatt

de — direct current

DF — direction finder

DIP — dual in-line package

DOC — Department of Communications
{Canadian)

dpdt — double-pole double-throw

dpst — double-pole single-throw

dsb — double sideband

DYM — digital voltmeter

11X - long distance

DECC ~ DX Century Club

EC — Emergency Coordinator

EC'L — emitter-coupled logic

FCO — electron-coupled ascillator

EME — earth-moon-garth

emf — elegtromotive foree (voltage)

EMP — eiectromagnetic pulse

erp — effective radiated power

FAX - facsimile

FOC — Federal Communications Commission

FD — Field Day

FET - field-effest transistor

FF — flip-flop

fm — frequengy modulation

FMT — frequency measuring test

fot — optimum working frequency

fsk — frequency-shift keying

GBA - give better address

GO ~ grid-dip or gate-dip oseillator

GHz - gigahertz

md — ground

H — henry

PR | e g—

HAAT - height above average terrain

ht - high fregquency

HFQ — heterodvne frequency oscillator

Hz — hertz

JARU — international Amateur Radio Union

17 - integrated circwit

ID — inside diameter

i-f — intermediate frequency

in./s — inch per second

IR -~ International Reply Coupon

ITU — International Telecommunication
Union

iW — intruder Watch

1FET ~ junction fieid-effect transistor

k -~ kilo

kx - kiloeycie

kHz - kilpheriz

km/h — kilometers per hour

kW - kilowait

L.ED — light-emitting diode

If ~ low frequency

1.MO — tinear master oseillator

LO — local oscillator

LORAN — long-range navigation

i.f — log periodic

1sb - lower sldeband

LSB — least-significant bit

[.8] - large-scale integration

luf — lowest usable frequency

mA — milliampere

MARS — Military Affiliate Radio System

Mc - megacycle

mf — medium trequency

mH — millihenry

MH2 ~ megahertz

mic — microphone

mix — mixer

mm — millimeter

MO — master oseillator

MOSFET — metal oxide semicondugtor
Tield-eftect transistor

ms — millisegond

m.s. — mefeor scatter

MSB — most-significant bit

MSI ~ medium-scale integration

muf — maximum usable frequency

MUX — mufltiplex

mY - millivolt

mW — milliwatt

nbfm — narrow-band frequency modulation

n.g. - noe sonnection

NC -~ normally closed

NCS — Net Control Station

NF — noise figure

NO ~ normally open

npn — negative-positive-negative

NPRM - Nntice of Proposed Rule Making

ng — nanosecond

NTS — National Traffic System (ARRL)

OBS — (fficial Bulletin Station

ON — outside diameter

0 -~ Official Observer

op amp — operational amplifier

OPS — Official Phone Station

RS — Official Relay Station

osc ~ oscillator

OSCAR — orbiting satellite carrying
amateur radio

OVS - Offigial VHF Station

g7 = DUnce

PA - power amplifier

¢ - printed or etched cirguit board
EF — peak-envelope power
PEV — peak-envelope voltage

gF — picofarad
[V — peak-inverse voltage
pk — peal

K
k-pk - peak-to-peak
b -~ privae line
PLL — phasedocked loop
pm — pthase modulation
pnp — positive-negative-positive

put — potentiometer
PRY - peakireverse voltage
PSHR — Publie Service Honor Roll
BTO — permesbility-tuned oscillator
PTT -~ push-to-talk
QDRP -- low power
QRPp — extremely low power
RACES - Radio Amateur Civil Emergency.
Zervice
RCC — Rag Chewers Club
rove — receiver
if — radlo frequency
rfe — radio-frequency choke
RFT — radio-frequency interference
BM — Route Manager
RM-(number) — FUC ruiemaking
rms — foot-medn-syuare
RO — Radio Officer {c.d.)
RST ~ readability strength-tone
RTL — resistor-transistor logic
RTTY — radioteietype
5 ~ second
s.a.e. ~ self-addressed envefope
s.4.8.e, - stamped s.a.e.
SCM — Section Communications Manager
SCR -~ siicon-controlled rectifier
SEC - Hection Emergency Uoordinator
SkT ~ simulated eniergency test
S.M, - silver mica (capacitor)
SNR - signal-to-noise eatio
spdt — single-pole double-throw.
spst — single-pole single-throw
385 — Sweepstakes (contest)
ssb — singie sideband
SETV - slow-sean TV
SWL -- short-wave listener
SWR ~ standing-wave ratio
syne — synchronous, synchronizing
TCC — Transcontinental Corps
TD - transmitting distributor
TE — transequatorial {propegation)
tie — traftic
tpi — turns per inch
T-R — transinit-receive
TTL o1 T? L — transistor-transisior logic
TTY = teletype
TV -~ television
W1 ~ televiston interference
ohf — ultra-high frequency
UJT — unijunction transistor
ush — upper sideband
{UTC — Universal Coordinated Time -
¥ o volt
VOO — voltage-pontrolied oscillator
YOXO — voltagecontrolled erystal oscillator
VF( — variable frequeney oscillator
vhf -- very high frequency
vif — very low frequency
VOM — volt-ohm-milliammeter
VOX — voice-operated break-in
VR - voltage regulator
VTVM — vacuum-tube voltmeier
Y X0 — variable grystal oscillator
W - watt
WAC -~ Worked All Continents
WARC - World Administrative Radio
{'nnference

WAS — Worked All States
whim — wide-band fm
wpm — wordg per minufe
ww — wire wouild
xrvr — transceiver
unir -- trangmitter
xtal — crystal .

—~ tnjero (107}
i“"l — ohm

- beta
"~ degrees Celsius
% § = degrees Fahrenheit
?K - degrees Kelvin



Operating

News

A New Six-Meter Operating Award

Back in September of 1976, at a meeting of
the ARRL Executive Committee, West Gulf
Division Director Roy Albright, W5SEYB,
brought up the subject of issuing an award
recognizing the achievement of working ten
of more couniries on six meters. At that
meeting the Executive Committee voted that
the Headquarters Awards Committee study
the matter. (The HAC, a group of active
experienced staff hams, advises the communi-
cations manager on a variety of matters in the
field of contests and awards.)

Realizing that the basic idea behind such a
tangible award was the encouragement of
50-MHz activity, the HAC has done somewhat
more than study the matter, What has evolved
trom much discussion is the format of an
- award with 2 modest degree of difficulty — an
award which offers a real challenge but vet is
attainable (hopefully!) in a concentrated
cifort during one season on six. Meet vour
new  60U-Point 6-Meter Award, birth date
January 1, 1977!

Let’s get down to brass tacks. Just who do
you work on six, and how do you figure the
paints? Basically, there are just three varfables
built into the scoring system: Q80s, ARRL
sections, and countries.. Fach new contact

WIAW OPERATING SCHEDULE

Operating-visiting hours are Monday through
Friday 1 B.M. to 1 A.M., Saturday TP.M.to 1
A.M. and Sunday 3 P.M. to 11 P.M. (all local
BEastern time). The station address is 2725 Main
5t., Wewington, CT 06111 {about 7 miles
south of Hartford). Maps with fouval street
details and the pgeneral contact schedule are
availzble upon request. All frequencies shown
are approximate. If vou wish to operate, you
must have your original operator’s license
with you, The station will be closed Peg.
22-25, Dec. 31, 1976:.}an, 1, Feb. 21, Apr. 8,
19717, '
Staff: Chief Operator/ARRL Asst, Com-
munications Mgr. C, R, Bender, WiIWPR; Alan
Bloom, WA3ISU; Chris Schenclk, WB2SEZ,

In a communications emergency monitor
WILAW for special bulletins as follows {times
in LITCY:

Phone: On the hour.

RTTY: At 15 minutes past the hour.

CW: On the half hour.

Code Practice

Approximare frequencies: 1.82 3.58 7,05
1408 21.08 28.08 S0.08 and 145.588 MHz.
For practice purposes the order of words in
sach (ine may be reversed during the 5-13
wpm  transmissions. Each tape carries
checking references. Details on Qualifying
Runs appear monthly in QST Operating
Events, The #230Z practice is omitted four
times a year on designated nights when
Freguency Measuring Tests are sent in this
period,

Epeeds ST ure

A7 %-10-13-20-25
9 A.M, MWF 140072 MWEF
9:30 P.M. 0230Z MWFSu
TThSSu

1315 4 PM. M-p 21067 M-F
7:30 .M, Dy 00302 Dy

*Communications Manager, ARRL

counts 2 points, new sections earn 6, new
“countries™ tally 25. Using ARRL sections in
the format of an award is something brand
new in the Awards Program, giving partici-
pants a reason to work more than one W8,
W4, WI . . . when the band opens. For the
purpose of this new award, each of the
fallowing areas count as a separate “section™:
Labrador, Newfoundland, New Brunswick,
Nova Scotia, Prince Edward Island, VES.
Countries for this award include Canada, the
United States, Hawail, Alaska, the Cunal
Zone, the UL.S.. Virgin ITslands, Guantanamo
Bav and Puerto Rico, as well as other areas
defined in the ARRL Countries List. Work
Alaska and you've earned both section points
and country points (likewise Hawail, the
Pacific section).

The application form for this new award
will turnish necessary information regarding
the ARRL Field Organization, Most states are
single sections, but seven states have two ur
thore of ‘em - California, Florida, Massachu-
setts, New lersey, New York, Pennsyivania
and Texds. If you're not familiar with sec-
tions, or those who vou work don’t know
what section they're in, the application form
will sulve your problem — assuming you know

35-30-25-20-15
9:30 PM, MWF 02307 TThS

) 9 AM. TTh 1400Z TTh

To improve your fist by sending in step
with W1AW {but not over the air!) and to
allow checking the accuracy of your copy on
cerfain tapes, note the UTC dates and OST
text to be sent in the B230Z practice from the
issue of ST 2 calendar months past.

1/7 1t Seems to Us /25 Public Service
/13 Correspondence £/28 World Above
if17 League Lines  2/2 YL News

Bulletins
Columns indicate times in EST-PST-UTC(Z).

Phone Bullefins (1.52 3.99 7,29 14,29 21.39
28,59 50.19 145,588 MHz):

2100 Dy 1800 Dy 0200Z Dy
2330 M-8 2030 M-S 04302 T-Su

CW Bulletins at I8 wpm (1.82 3.58 7.08
14.08 21.08 28,08 50.08 145,588 MHz):

1530 M-F £330 M-F 2130Z M-F
2000 Dy 17760 Dy N100Z Dy

CW Bulfetins at H) wpm (same frequencies as
above):
0004 T8y 2100 M-S (500Z T-Su
RTTY Bulleting at 170-Hz shift are repeated
at 850-Hz shift when time permits (3.6235
7.095 14.095 21,095 28,095 MHz):

1730 M-F 22307 M-F
2300 M-8 0400Z T-Su

OSCAR Bulleting (18 wpm on cw frequen-
cies):

1430 M-F
2000 M-S

0840 M-F 0540 M-F 13407 M-F
1400 M-F 1100 M-F 19607 M-F
1600 Bu 1300 Su

21002 Su

Conducted By George Hart,* W1NJM

the county from which the operation is taking
place!

The rules, in brief: (1) only one contact
per station: (2) contfacts must all be made
from the same location, or from locations no
two of which are more than 25 miles apart:
(3) the confirmations (no photocapies} must
confirm  two-way communication on  six
meters on or after January 1, [977: (4)
contacts made through “‘repeater’ devices or
any other power-relay method are not accept-
able; (5) sufficient funds must be included for
safe return of the cards; (6) applicants in the
.8, Puerto Rico and U.8. possessions, and
Canada, must be ARRL members.

The form will also ask vou to note the
period of activity represented by the applica-
tion. If demand is sufficient, early considera-
tion will be given to making seals or eq-
dorsements available denoting repeat gualifi-
cation.

Plan for a good period of activity January
89 in the VHF Sweepstakes, the first major
operating period within which to start adding
up those points. Other significant dates to
reserve on your calendar are June 11-12 and
September 10-11, the fwo VHE QSO Parties,
Pass the word — and get on six! — W/ YL

OSCAR RITY:

1700 Su {400 Su 2200Z 8o
SCM ELECTION NOTICE
Te all ARRL members in the Alberta.

Nevada, Rhode Island, Northern New Jersey,
Sun foaquin Valley, Canal Zone, Utah, Mary-
tand-DC and New Hampshire sections: You
are hereby solicited for nominating petitions
pursuant to an election for Section Communi-
cations Manager. A petition, to be valid, must
contain the signatures of five or more full
ARRL members residing in the section con-
cerned. Photocopied signatures are not ac-
ceptable. No petition is valid without at least
five signatures or that petition. No member
myy sign more than one petition. [t is
advisable t» have a few more than five
signatures on each petition.

Petition forms (CD-129) are available on
reguest from ARRIL headquarters but are not
required. The following form is suggested.
Communications Manager, ARRL

{Ptace and date)
225 Main 5t., Newington, CT 06111

We, the undersigned full members of the
..o ARRL Section of the . . . Division,
hereby nominate . . . as candidate for Sec-
tfion Communications Manager for this Sec-
tion for the next two-year term of office. )

You are urged to take the initiative and
tile nominating petitions immediately,

George Hart, WINIM
Communications Manager
(Signature ., . . Call .. . City . . . Zip. . .}

SCM candidates must have been a member
of the League for a continuous term of at
least two years and a licensed amateur of
General class or higher (Canadian Advanced
Amateur Cerfificate) immediately prior to
receipt of petition at Headquarters.

Petitions must have been received at Head-
quarters on or before 5:30 P.M, Eastern Local
Time, March 10, 1977.

Wherever more than one member is nomi-
nated in a single section, ballots wilf be mailed



from Headquarters ©on  April |, returns
caunted on Mav 24, and SCMs eiected a8 a
result of the above procedures will take office
July i, 1977

If only one valid petition is received for a
section, that nominee shall be  declured

elected without opposition, for a two-year
term beginning July 1, 1977,

If no petitions are received for a section
by the specified closing date, such section will
be resolicited in July 87, az0d an SCM
elected through the resolicitation process will

Operalting

JANUARY"

[: Straight-Key Night, full 24-hour UTC, rules
p- 81 Dec.

5: West Coast Qualifying Run, WeOWP prime,
W6&ZRIJ alternate, 10-35 wpm at 0500Z {Uni-
versal Coordinated Time, abbreviated UTC, Z
used as a . designator), on approximately
3590/7090 kHz, This is 2100 PST the night
of Jannary 4 (9 P.M. PST). Please note that
dates are always shown at least two months in
advance and times are always the same local
“clock time,” t.e. ¢ P.M. local Pacific time.
Underline ong minute of the highest speed
copied, certify that the copy was made
without aid and sent to ARRL for grading.
Please include wour tull name, cali (if any)
and complete mailing address. A large address-
ed stamped envelope would be helpful.

8-9: VHE 85, p. &7 Dec. YU-DX Contest, p.
99 pec. Lions Contest cw, in honor of
founder Meflvin lones, sponsored by the
Santos Lions Club Ponta da Praia; phone
following weekend, Full 48-hour period,
UTC, operate only 30 howrs {maximum of
four off periods). Single op. single band,
single op. multiband, multi-multi; 80 through
10 meters,  PY stations will send RST and
abbreviation of the PY state, all others send
RST oaly. Q80s with stations on differsnt
continenis count 3 peints on 20 and 15
meters, & points on 30, 40 or 10, Q80s with
the same continent count 1 point on 20 and
15, 2 points on other bands. Same continent
€805 count | point, Multipliers are all the
Brazilian states and territories and all coun-
tries ¢count only once even if worked on
other bands). Diplomas. Usual log format.
Attach a 08f to your entry addressed to
Santos Lions Club Ponta da Praia Contest,
within 30 days following the end of the
contest. Send to Box 11, 11100 Santos SP,
Brazil,

15-16: “Hunting Lions in the Air Contest,” p.
49 Dec¢. Melvin Jones Lions Contest phone,
see above,

15-17; CD Party cw, appointees only, staris
2300Z, ends 05007,

22.23: OOTC Q80 Party cw, all modes but
only one contact per station on each band.
VEMW stations recéive one point per contact
per band and a muitiplier of 1 per state (D.C.
counts as a “state” for this event). Outside
the 48 continental states and Canada, score 3
points per contact and the same multiplier of
1 per state. Foreign stations contacting sta-
tions outside of their own country receive a
multiplier of 3 for each country. Recom-
mended frequencies sre 60 kHz above the low
edge of each ¢w band, plus 1810 kHa.
Supgested phone frequencies are 18135 3900
7230 14280 21375 28525 plus vhi phone
bands. Al Simmons, WML, will handle the cw
QS0 Party. Glenn Means, WeAQ/[7, 226 &,
Fean Ave., Prescotf, AZ 86301 will co-
ordinate the Phone Party,

12.24: CD Party phone, see above.

29-30: Simufated Emergency Test, p. 82 Dec.
French Contest cw, phone Feb, 26-27. NMote
the following changes in the rules as appeared
in the Dec. issue. The contest period will run
the full 48 hours UTC, single ops permitied
36 hours of operation, Figure score on each
band separately and then add each band total
to derive the final score. Q8Os befween
stations on the same continent are not per-
mitted on 80 during the first quarter of each
hour, un 40 during the second quarter, on 20
during the third quarter, an 15 and ten during
the last quarter hour. See p. 99 Deg. for
additional info, CQ 160-Meter Contest, p. 99

s o DL 3 § = A9

EVENS

Dec, GOTC QS0 Party phone, ses Jan. 2223
listing.

30-31: Classic Radio Exchange {formerly
Nostalgia Radio Exchange), sponsored by the
Southeast Amatenr Radio Club, KBEMY,
open to all. A Class Radio is any equipment
huilt since 1945 bout at feast ten years old.
Ciperating period 1800Z Sun. Jan. M0 to
0100Z Mon. Jan, 31, Exchange vour name,
BST, state-province/fareign country, trans
mitter tvpe (homebrew send P.A. tube, ie,
#l.6), and other interesting pleasantries. The
same station may be worked on ¢ach mode on
each band, No a-m below 11 MHz. Cw call CQ
CX, phone eall C(J exchange. Noncontestanis
may he worked for credit. Suggested freqs.:
cw up 60 kHz from low-band edges, phone
3910 7280 142R0 21380 28580, novice 3720
F120 21120 283120, Scoring: add the nambers
of different transmitters, states-provincesf
conntries for each band; multiply by total no.
of Q50s. Multiply THAT total by classic
multiplier: total vears old of your transmitter
and receiver (if transceiver, multiply years oid
by 2). Different equipment combinations ma

be used. Figure scores separately for eac

band and combine for total score, Certificates
for highest score, longest DX, most equip-
ment combinations, oldest equipment, and
“unusnal achievements” (like working 84
with a Meissner Signal Shifter). Send logs,
comments, anecdotes, photos, etc.,, o Siu
Stephens, WBKAJ, 2346 Queenston Rd.,
Cleveland Heights, OH 34118,

FEBRUARY

3: West Coast Qualifying Run,
5-6: DX Competition phone, p. 88 Nec.
5-13: Novice Roundup, rules this issue.

12.13: New Hampshire QS0 Party, sponsored
by the Concord Brasspounders [ne. W10, to
promote the Worked New Hampshire Award.
Cperating periods are 20007 Feb. 13 to
0500Z Feb. 13, and 14007 Feb. 13 to 62007
Feb, 14, Stations may be worked once per
band per mode. NH stations may work each
other. NH stations send RS5(T) and county.
Out-of-state stations send RS(T), ARRL sec-
tion ar country. NH stations score | peint per
(S0, multiplied by the number of ARRL
sections plus countries plus NH counties,
Others score 5 points per NH QSQ, {imes the
no. of NH counties. Suggested frequencies are
v (1810 3555 7055 14058 210535 28130,
phone 1820 3935 3075 7235 14280 21380
28575, Novice 3730 7130 21130 28130, vhf
50,115 145.015 fm simplex (no repeaters).
Awards. Mailing deadline is March 14, send
vour eniry with a farge s.a.s.e. for results
and/or award to: Concord Brasspounders Inec.,
C, Halloway, ¢ Via Tranquilla, Concord, NH
03301, Ten-Ten International Net Winter
QSO Party, full 48-hour period UTC. Open to
all amateurs {nonmembers ineligible for
gwards). Exchange name, QTH, und 10-10
number if n member. Members score 1 point
per (S0, add a point if with a member, Give
the name of your chapter for chapter credit.
Send lags to Grace Dunlap, KSMRU, Box
445, iLaFeria, Texas 78559, Entries must be
ostmarked no later than March 31. QUWA

50 Party, 20th annual, starts 23007 Feh, 11
and ends 2300Z Feb. (3. A contact with
anather QCWA member counts | point. Con-
tacts with the OQUWA memorial station
W2MM/6 count 2 points. {Contacts made
with captive lists of stations, such gs logal
nets, are invalid.) A multiplier of one for each
state, province, U.S. possession, country or

political subdivision designated by a call sign.

serve 4 term of 18 months.

Vacancies in any SCM  office betweer
elactions are filled by appointment by the
commitications manager.

You are urged to take the initiative unq
file a nmominating petition immediately.

prefix, ie. VK2 VK3 KP4 EV4. (JAS and
JH1, being the same, would only count as »
single multiplier,) Bach sfate counts as ar
additional multiplier. All contacts must be
with QCWA members, Suggested frequencies
phone  1805.1825  3940-396{ 7240-726(
14240-14260 14280-14300 21340-2136(
28640-28660, cw 18051825 3540-356(
T040-7060  14030-14060 21040.2106(
28040-28060. Exchange QSCt pumber, QTH
natne and QUWA-membership number. Tog
should be muited no Jater than Feb, 20
Ralph Cabanillas, [r., W6IL, 359 Crestor
., Hollywoad, CA 90068,

13: Frequency Measuring Test, open tn ali
begins with a4 callup at U230 and 0530 UT(
February 13. Remember, this is the avenin
before, February 12, local time! The period
for measurement start at 0237 (20 meters)
0245 (40 meters) and 0253 {80 meters); fo
the late run, 0537, 0545 and D533, respective
{y. Fach measuring period lasts five minutes
Submit your averages for each S-minut
period which will be compared with th
wmpire’s averages during the same period
(The umpire 15 g professional measurin
(abaratory.) Tell how many readings you tool
to form your averages, Approximate frequen
cies for the early tum 4re 14,180, 7038 and
3522 kHz; late-run frequencies 14,118, 709
and 3546 kHz. Your report must be receive
by February 24 to gualify for the May O
report of the competition. WI1AW will star
transmitting the official results in a specis
bulletin Fehruary 25.

16+ WIAW Qualifying Run,

19-20: DX Competition cw, p. 88 De
YI./OM Contest phone, sponsored by th
Young l.adies Radio League, starts 1800
Feb. 19, ends 1800Z Febh. 20 (ew sessio
March 5-6). Open to all licensed OMs and Y1
throughout the world. All bands, croussban
not permitted nor do net contacts coun
Exchange QS0 no., RS(T), section or cour
try. Entries in vout log must show ban
worked at the time of contact, time/date
Fach maode a separate contest. One point fc
each station {stations may be worked ju
once regardless of band). Multiply total co
tacts by the number of different sections an
couniries worked. Contestants runnin
150-watis input or less on cw and 300-wat!
ssh PEP or less ou phone, multiply results b
1.5, Copies of logs, showing claimed score
must he signed hy the operator and pos
marked on or before March 24. They must b
received by the contest masager {(YLRL v.p
no later than April 149, 1977, Hend to Carx
Bourne, WASNE], 362 Hawthorne St., Gle
Ellyn, IL 60137,

26-27: Feench Contest phone, see Jan. 29-3
listing plus p. 99 Dec.

MARCH
2: West Coast Qualifying Run,
546: DX Competition, phone. YL/O!

Contest, cw.

12-13: Commonwealth Contest, cw. Main
QS0 Party.

{3: South Dakota QSO Party.

[7: WIAW Qualifying Run,

19-20: DX Competition, cw.

21: WLAW Moming Qualifying Run.
26-27: BARTG RTTY Contest. WPX S8B.
Apr. 16-17: CD Party, cw.

Apr. 23-24: CD Party, phone,

May L4: FMT.

June 11-12: YHF QSO Party,

lune 25-26: FIELD DAY!

July 9-10: Biceutennial Celebration +1.
Sep. 10-[i: YHF (SO Party.

Nov, 5-6: 88, ew.

Nov. 19-20: 88, phone. [DE:2



Stattion Aclivities
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CANADIAN DIVISION

ALBERTA: SCM, Syvdney T. Jones, VESMJS — {t is
with greal regrat “that 1 have to repart the passing of
ane of our well-known operators, VEGPP on Oct. 13,
“Pgre,’ as he was khiown to many of the old timers,
was a man of many talents, having been a printer
reparter, atc. before he tnok holy orders some 4,

years ago. He took more than a general interest in all
that was going on around him and devoted many
hours with his S#a cadets, bay scouts and the Canadian
Armed Forces Naval Reserve which recently honour-
ed him with a promoilon 1o the rank of full
GCommander, His cheery valce will he missed on the air
waves by all who knew him. Traftic: VE6FS 111,
VESAMM 20, YERHO 13, VESWY 11). VE&VS &,
VEBXC 5, VEGASL 3, VESBL 2, VEBOY 2

BRITISH COLUMBIA: 5CM, H. E. Savage, VETFB —
One time the Cilubs wouid dmp the SCM a letter and
Eist thelr new offlcers and other intormation about the
club, We have vet to hear and It 5 into tha winter
seasor, and most elections are over. BCEN has one
vmlunteer for MNet Manager and it locks like VETGY,

he Is a good cw man. VETADF and VEYADR have
returned from KH6-Land., VE7NW has returned to
Yuma and can be heard about 14210 on the week-
ends. QCWA, British Columbia Chapter, Chairman,

VE7KM, secy. VEIFH. Their target for ane hundred
memhers in their first vear Ioukc %sod. Traffie: {Oct.)
VETZK @ B

s, D dd, VEFCIY 18!
(sept.} VEFDFY 38, vE"’éJv 4.

MANITOBA: 5CM, Steven Fink, VE4FQ — Wa wal-
come VEAUL as new RM for Manitoba. Ash has beer

take nver as head 9
job well done a R
reenaln active as ORS. VE4
spent pait wf the Fall in vE7-iand and ‘v‘L4JA in
VE]l-4and. BARC reports a slight improvement In the
Manitoba QSO party participation. In commemoration
of the Centennial of the Univ. of Manitoba, the
UMARS club VE4UM will slgn WVCOUM for iar7.
MTM: 30 sesslons, 291 GNE,” 214 QTC. MSN: T1
sgsslons, 59 QN

E 23] RO
VE4NU T VEALE &, 4FK 8, VE4PA 3, VE.4QJ 2,
VE4TE 2, "VE48D 1, VEZ)

MARITIME 3 NFLD: 5CM, Aaron [ Solomon
VELOC - Rsst, 56 Maurice Gladden, VO1FG, R
X Mgr.. VEIAAD. NTN Mar.: vOIGW, Silent
Kevs: VELBF VEIGN YELFD VolLU. Appoint-
ments: OBS: VEIGL. OVS: VELOM. O0: VEIMX.
Asst. EC: VEIARN and VOZ2AR. Congrats to Can,
Dir. ARRL, NSARA, IRG, HARC, MAARC and
SARC an mteresting Eulletins IRG repnr‘ts 2b active
vepeaters in the Maritimes, EG VELJN, ex-VEIGBDR
teparts VEIAXL VEIBFJ VEIBGF & VEILW assisi-
5w in search far last child. Mew executive NSVHF
VEIVT pres.. VELIAGLC, vlce -pres.; VELALLL seey.;
vEIASS, tech, MAARC, VEIDZ pres.; VELLS, vice-
pres.; VE"lA ¥, secy.; \fElB DM, treas, MNewcnmiers to
Hifxa: E2DXC VhiBJ VEJCGO. RC
and MAARC report code & theory classes underway,
MOLGW runs code practice, 3650 kHz 2048 GMT
Mon, VEIKG clatms M A, record by working 5VOAR
an {scar. ARC commended :’or assist. In Salllng
Regatta & Witch Hunt. VEIFM VEil
VELQR new 2-meter rigs. voJ. L. and many VEI!s
aperated during Boy Scout Jamboree, VO2WL won
Stattwood and  Sterlind Trophies tor FD effarts,
SUNRA MAARGC HARC SARC Madawaska report int.
Oct. mests. Ouio- -patch for St. John's rptr. YOI1GT
now camplete. YOIMX returned after stay in 25
Land. New PE| amateurs ViEls BIC BID BIE BIF BIG

BIH BlIK. APN (Sept.) ssssions 30, QNI 156/28, TC
192, [Oct.) sesstons 30, QNI 122730, QTC &4, NTN
t5 ept. sessions 24, GH'(‘: a4, GTC Mil. (Dct.) sessions
16, QTC 30, GTC 6, Traffic: (Oct) VELALQ 144,
VEI1BDT 68, VEIAVL 41, VELACU 36, VE LR 32,
VEIAMN 28, VEIOC 22, YEIST 7, VEIARN &,
VEIAYG 3, VOIGW (Sept.) VEIBDT 340,
WETAAD (“i?, WE1ACLS V{.U‘-\‘V'L. E05,
ViEIAMN 54, VEIBFV b3, V'EIiH 9, VEIBEC 5,
Valaw s,

ONTARIO: VE3GT — Asst,

SOM, Larry 'ihiv!er?je.
SCM: Noreen Nimmoens, VEZGOL, The RS0 Con-
vention was & fuge suu:ess the Convention Commit-
tee 5 to be congratulated an the efficient manner n
which they organized the Convention. A very specldl
thanks to all the gals and guys who helped make it

succass. | would ilke to thank WEIGOL for so uerv
capably representing vour SCM who was Lnable to
attand, VEICJIC walked oif W|th the grand prize.
VEJBVD recsived his 58[RLXCC. VYESSHE appointed
asst. dir. TCC fastarn Area, VEBC&'JK picked up the
lower Matra 30 cointies award. Twin S0a mini net
active nightly na repeater VEESSM at 8 PM iocal tima,
Bon't forget SET 77 an the weekend of Jan, 28th and
Inth, VEIGYE active on 2 meters. Guelph ARC held
an amateur radio demonstration at the Armiories for
the Big Brothers, with thanks to VE 3s HVG and |AT.
Longon ARG operated VEILOM from the London
Western Fair and were guite pleased with their results.
gver 4 ﬂperatnrs participated., VE3s GDZ GRO OT
HSY and VEZBGC/3 now actlve on RTTY. VEIGCC
back from vacatlon i G-land, VE3GLLU leined the
SSTV gang, GVMRC new members Include VE3s GMIL
AAG and JBS. A special memarial service, canducted
by WE3s EJW and HOWV was held on repeater VEIRPT
for VEIGKM. 73 amateurs took part. We extend our
sympathies to the family of VE3GXM and to the
families of VE3IGWD and VE3IWYX who have becoine
Sllant Keys. VE3GOL appointed Asst. Dir, CRRL by
VEISH. VEIST is the National Cpordinator for the
Canadian Intruder Watch and needs assistance. Those

Interested can get full detalts by dropping him a line,
Windsor ARC sponsors two awards far amateur radio,
contact VEZAWS for detalls. | wouid like to thank
clubs that are sending ma their bulleting, please nate
my new address: 34 Bruce St West, Ranfrew K7V
3W1l. Champlain Reglonal Repeater assn. hald thelr
annual meeting and banguet with a goodly number
attending. Congrats to the incoming executives of all
our clubs. May the MNew ‘Year brlng evervone the very

best, ‘Traffic: (Q¢t.) VEIGOL .-.‘61
VE.’!.GJC‘ 180, £3DPO 119 VES(:DK 108. VESGFN
53, 81, VE3GT 64, VEIFGT 64, VE3AW

58, VE:iA"I‘R 41, VEIHGS 42, VEIEWD 3 E3IDVE
27, VEIGNW 2 E3HTT 18, VE3DH 17, VE3FHQ
16, VE3JEBC 12, ert.} VEIHTY ? VE3DVE 41,
VE3FHR 6, VEIEGY 4

SASKATCHEWAN: SCM, Percy A. Crosthwaite,
VESRP — | am pleased to anngunce that Ron Nagal,

VESRN, has been appointed as Asst, SCM. Ron will be
ilooking after the southern portion of the province, 1
am also pleasad to announce that Melfort has formed a
club. They are presently teaching an amateur radio
class with the hope of promoting amateur radio in
theit ares. Melfort is also planning to have a repeater
on the air in_ 1977, The Sask. Repeater Advisory
Giroup met in Saskatoon Mov, 6. Discusslon toak place
on the experiments that are in progress with 220 and
theg:roposad axperiment nn 440 linkage of repanters,

area has really moved in the repeater aréa, with
10 operating rapeaters and 4 in the ma ing. Tratfle:

VESRFP 14, VEAWM 3, VESLQ 2, VESUIX

ATLANTIC DIVISION

DELAWARE: SCM, Ruger £, Cale, WIDKX == S5EC
HIKAJ. PAN: WA AI0DUM. RM: WIEER. wiwD lsthe
new DTN Mgr. and would appreciate prompt yeports
fram _all NCS statlons. 3 s a new Extra.
W3TCI now shares his rig with son WB3EQU who with
WR3FNF is 4 ?raduate af the DARC Novice Class.
New DARC offlicers are WASQLS, pres.; WAIWIH
vico-pres; WHIENF, fecy.; WAIWPY, tress, KIKAS
hay a quad up at his new Milfard QTH KEGUW is a
member of the T MARC Board of Directors. W3ZNF's
“Tepeat” informs us that K3NYG suffered a sovare
arm infection. W3WyY O had tire damage to his van but
was aple to mnfine It to the engine compartment. Qeat.
PSHE: KSYHF! KA 44, Traffic: RIKAL B,
W3EER 66, DK ‘%q WAIWIY 36, aD3IYHR 32,
Waiwo 19, WSYAH

EASTERN PENNSYLVANIA SCM Van Dyke,
Jr., WIHK - SEC: W3FBF. RMs: I{SMVO WA ZOGM
WA35XU PAMS W3AVJ WAIPZO, Net erorts EPA
oL 24 Ql > 13 PEN QNI

Fairs keeptn% mg for 28
autlat, JG/B [Bicycle]' W.J-IPX reports late net
sesslan warse then ever. AAINDQ says less TVI with
phase mod than $58. Look for WAJICFU an VHF
soon. | note réepeaters are being used mare now for
transmission. Several statlon report they are studving
for the Extra. Anthracite rpir Assn. has 17 Novices an
the way! W3GMK says repairlng gear isn't too bad it's
keaping the fest gear working! W3WRE still talking
Bpeaches that is1 now has 233 difterent old keys!
texel U. ARC has ops WASSXU WAIYDI &
WAIZBR., WIAGN says 48 ves Ham 45 vrs ARRL a
record? WAICVA now “G," WAIWPA "A M Berks r..o
¢ writing for C8 paper, guod deal! Appropriate?
WNCS tor RF Hill ARC CW net s WASKEY! Mice
bulieting  being published Hy RF Hill, ¥enn ARC
Delehr ARG, WARA, Anthracite Rptr Assn., fred
Rose, Keep up the gued work, The Tioga EC reparts
nets aperating on S0 CW & S5B & ZM FM. New
ottlcars: U of P WB28TA, pres.; WAZBFW, vice-pres.;
WABAZL., treas.; WARGVS, secy. Fork Radio Club:
WAZUQH, pres.: W3GVQ, vicepres,; KIBWH, secy.;
WAIYVR, asst, seny.; WIE DO, treas.; K3NVI, W3IKG
& WAIOKB, trustées, WARA assisted Palice using 2%
6 rpirs. Base stations were W3GJC & W3ETM, NCS
WEIATX, Coordinator WA3KLY, mobiles WAIELL
WASZID WIICC K3UUO KOV WABUSY WBICFE
WEBICYP WBICNF WB3AYT WB3EJX WN3IBPJ
K3TPM, Jeff L.andis & Bonnie Fellman. Nice going.
Detahi ARG meambers KIYND  KILT WB3AJK
WIBCA W3HYT WASMNT WAJIRQEF K3CP WA SHDP
WB3ANS K3IMAZ WAIENE Wilbs & WAazMH
manned ARRL booth at CB Jamboree. Keep tho!
(Qet.) W3CLIL.

cdrds and tetters <oming! Traffic:
3955, W3IVR 906, WAIATG 352, WAIYIJG 332
WAIEXU 282 WAaTHT 208, WAIOGM 121, W3;i=>f

K a2
W3AXA 20, WEZFWW/3 15, WAWQP 15, WASCKA
14, W3CL 14, WASYMY 14, W3 12, WIADE L1,
B 8, WAITMP 6, WAIVDQ &, KIHXS &,
WAl & WASVUE o
W3GOA 3G L WIEU T, WBIDCT 1, WAWRE
1. (SEpL.) W3ATJ 30, WASCFU 24, WASNDQ 8,

MARYLAND -~ DISTRICT OF COLUMBLA: 500 M
lKarl R, Medrow, W3Fa - W3 MO

920 22007 and 55 1800, W
dally 3915 2218Z. MDC PO
2215Z, EC WIYWK had her team of AREC people in
tull swing during the Oct. 9 flooding. Full repeater use
and CRB participation. Ezcelient 8xa Sle of 2 local
AREL net ready for ah emergency. o aports from
WAIRSK WIWBY WAS ISZ WAIKLY and WAINSA

L]
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Now it’s easy-

Here at last is everything a beginner needs to know to
become a radio amateur—a ham.

It's all in one complete package . . .

® a lively, copiously-illustrated manual

¢ a Morse code cassette (with an introduction by noted TV
star Jean Shepherd)

® an official U.S. call area color wall map.

Everything is covered to fulfill the novice license
requirements, assemble an amateur station and get on the
air. Best of all it was produced by hams at ARRL, the
people who know amateur radio best. The whole package

is just $7.00-—at your favorite electronics dealer or from
ARRL headquarters. B s

Qrder now from:

THE AMERICAN RADIO RELAY LEAGUE
Newington, CT 06111

NAME
STREET

CITY STATE ZIP

o Fhanl kAarmmts erdor




NORTHERN CALIFORNIA'S LARGEST
INVENTORY OF NEW/USED HAM GEAR

BRIt 2
Model 43
THRULINE
WATT

METER

0. 1- 10,000 watts.
0.45- 2300 MHz.

KLM 40 meter
4-element beam

Tiwo phasad driven elements.
Covers both phone and GW
portions with low VSWR.
Boom 42 feat. Maximum
wiomant length, 46 feel.

_k Standard of
Tri-Ex § A I
W-51 Tower [ | Our the industry!
“package”’ '
deals can’t In stock!
Every-day special be beat!

CDE HAMII The “package”
rotator antenna, tower, rotator
12995 inquire

KENWOOD TS-820 and.

T5-820, six-band o LT T e
SSB/CW transceiver g , o
830.00

{Set shown with digital readout
which 1s net meluded in price
butis avasiable as an
additienal-cost accassoryl.

VFO-820...138.00  CW Filter, 820...45.00 Digital readout kit, DG-1...170.00

OVER THE GOUNTER, PHONE, WRITE. SAME DAY SHIPMENT MOST ITEMS.

IaM Bap10 OUTIET

SOUTH NORTH Pres. Bob Ferrero,
VAN NUYS, CALIF. 91401 BURLINGAME, CALIF. 94010 KEAHV/WERJ,
13754 Victory Blvd. (213) 988-2212 999 Howard Avenue, (415) 342-5757 other well known
% rules south on 101 from S.F. Alrport. hams, give you
courteous,

® ATLAS » BIRD » CDE » GOLLING » CUSHCHAFT ¢ CURTIS » DENTRON » DRAKE ¢ EIMAC » HUSTLER .
» HY-GAIN » [COM » KENWOQD » KLM « MOSLEY » SWAN » TEMPO o TEN TEC » TRI-EX # YAESU » more. personalized service.

Januarvy 1977 2 93







ATLAS 350-X1L

e ALL SOLID STATE -
® 55B TRANSCEIVER
® 350 WATTS P.E.P. OR CW INPUT

® 10 THROUGH 160
METER COVERAGE

The all new Atlas 350-XL has all the
excmng new features you want, plus
superior performance and selectivity
control never before possible.

10-160 METER

Full caverage of all six amateur bands in 500 kHz sey-
ments, Primary frequency control provides highly stable
operation. Alse included is provision for adding up to 10
additionat 500 kHz segments between 2 to 22 mHz by
plugging in auxiliary crystals.

350 WATTS

P.E.P. and CW input. Enough power to work the world
harefoot!

SELECTIVITY CONTROL (Standard featurej
This amazing new breakthrough in
fitter design is truly the filter of the
future. Selectivity control an the front
panel provides control of handwidth
as well as selection of upper or lower
sideband, or double sideband. Con-
tinuously vanable from 300 to 2700
Hz bandwidth. Shape factor is better

than 1.7, with uitimate rejection better than 130 dB.
Selectivity for SSB can be set for maximum voice fidelity
at 2700 Hz bandwidth, providing transmission and
reception of audio from 300 to 3000 Hz, or it can be
narrowed down to 2400, 2100 or even 1500 Hz if
necessary to reduce adjacent channel QRM. Selectivity
can be narrowed gradually to as little as 300 Hz for CW
reception.

This amazing new breakthrough in filter design is by Bob

Crawford and Eckert Argo of Consulting Engmeers Atlas

Radio is privileged to be first to offer this ' ‘program-

mable filter'’ in the radio communication field and for

sometime to come will be the only one.

DIGITAL DIAL READOUT

The Atlas 350-XL has space provided for quick in-
stallation ot this plug-in accessory. Provides precise fre-
gquency readout to 1710 of a kHz. All L.E.D. Dot Matrix
& digit display.

MODES OF QOPERATION

Standard features: lower or upper sideband, push-to-
talk or VOX operation, full break-in or semi-break-in CW
aperation.

RECEIVER INCREMENTAL TUNING

This standard feature enables you to receive up to 5 kHz
above or below your transmitting frequency.

AUDIO FREQUENCY NOTCH FILTER
{Standard feature)

lllustrated with
optional AC

supply, auxiliary
VFO, digital and dial.

AUX. T VG pLUG"!N AUXILIARY VFO
or CRYSTAL OSCILLATOR
(Optional)

oAl Auxiliary VFO is plugged into the .
= ' space provided on the front panel of
the 350-XL. You have a second tune-
able VFO with same tuning ranges as
primary VFO for tuning to a separate
transmitor receive frequency. L.E.D s
‘ indicate which VFQO, primary or sec-

ondary. will be used for receive and transmit.
Or instead of the auxiliary VFO a Crystal Oscillator rnay
be plugged into the front panel. Eleven crystal sockets

are avatiable with & vernier control for exact frequency
setting.

SAME PLUG-IN-AND-GO MOBILE FEATURE
AS OUR FAMOUS 210x/215x

The 350-XL has its own optional Mobile Mounting
Bracket for quick, easy plug-in or removal from vour car.
All connections are made automatically,

IDEAL FORDESKTOPOR MOBILE OPERATION
Measuring just 5 in. high x 12 in, wide x 12 in. deep,
and weighing only 13 pounds, the Atlas 350-XL offers
more features, performance and value than any other
transceiver, regardiess of size, on the market today!

MANY MORE SPECIAL FEATURES

See your dealer or write for the 350-XL brochure with
Completehs‘t ot features, capabilities, and specifications.
Basic price model 350-XL . vevae e 5995,

Dngital Diat Frequeney display and Aunihary \FO as tllustratad, are aphonal
fArcessories,

Nama £ B

350-XI. ACCESSORIES
* 350-PS MATCHING AC SUPPLY
Includes front facing speaker and phone jack. Provides
14 volts filtered and regulated D.C. for both low current
and high current circuits of the 350-XL. internal space
provided for future installation of accessories such as
CW Keyer. Speech Processor, Phone Patch, ete. Oper-
ates on 100-130 or 200-260 volts, B0-60 Hz. . $195.
¢ DIGITAL DIAL
® PLUG-IN AUXILIARY VFO, MODEL 305
¢ PLUG-IN AUXILIARY OSCILLATOR, MODEL 311
¢ PLUG-IN MOBILE MOUNTING KIT
¢ AUXILIARY CRYSTALS

for providing additional 500 kHz tuning ranges be-
tween 2 to 22 mHz,

ATLAS 210x/215x SSB TRANSCEIVERS

Qur famous little compact $SB Transceivers remain a

b very important part of our product line




CM —ECONOMY LINE—

The Greatest Dollar
Value in FM Transceivers !

FM-76

10 Watts
for 220 MHz

NOW ONLY $165.00

including 223.50
crystals

CRYSTALS IN STOCK FOR ALL POPULAR CHANNELS

5 Watis
for 146 MHz

NOW ONLY $169.50
including 146.52 crystals

Both of these units provide 12 Channels with individual
trimmers for Receiver and Transmitter Channei Netting

Both have a big clear S Meter/RF Ouiput Meter
Superb Receiver Sensitivity and Selectivity
Crisp, Clear Audio on Transmit and Receive

Sold only by (49
Order direct toll free today .

MASTERCHARGE & BANKAMERICA CARDS WELCOME

{Please add 2% on credit card purchases,
we pay shipping o orders accompanied by check or money order.)

— _@y Commudicatiens Carp.

208 Centerville Road, Lancaster, PA 17603
Toll $ree sajes & services - Phone (B00) 233-0250
in Pa. call {717) 289-7221 (coltect)

who was comptimented tor his help. WAISOR and
K3UHF handle the news tor the BARC Modulator,
With the nets -~ sessions/fe/aNl  avg:
4/87/19.8, Toppers W3IADG KIORW, Others
WEB3ISUA W3INKX WIHWZ wa3llY W3JQN and
WAIPRW. MODCTN 18/57/20.8. Top honer rallers
AAIYKE WAIUYE K3ORW WIANG and WIDKX.
WR PORN 14/66/18, MDC PON 4/26/28.7. W3CDQ
reports 2 successfil QCWA convention in Howuston,
WA3FYZ s helping Novice WB3BDU. WIZNW agaln
weleomes EST. W3IIDF sports an excellent phone
patch, W3BHE active with PP o So. America.
WAIREK has a 1300 foot antenna. W3WBY haunts 2
trs. WAILVM moved to Frederick. EC W3HJIH loses
and qalns oembers $o the trapsient miilitary. K3IHPG
interested In CBS. WAIKCY want at it in the Cop ww
Phone Test, WA3UYF finds addad teaching {ohs
curtall activities, News of T-MARGC WAJIWGE, pres;
WIENML, WP opns  K3GEG, WP Tech.; W3IEZT,
KSGUW and W3AZD, dir. WRBIBYT maoves back to
BN.. WAZSIS and WASLIVE have the eastern shore ab
the top, K3CRW takes aver as PAM Jan, 1. WBICES |15
studying to upgrade his llcense. WAIEOP keeps the rig
hot at W3CWC. WASPRW uses the Fraderick eplr for
Public Service duty. ANIYKK s a multi mode man,
WEBIBLIA I$ eyeing new anfennas. W3IIHM s 3RN
ligison, ACBBAY/3Y leads the tfc inen this month.
W3SGN  Immenseiy delighted as host $or ten-year
ulders hirihday Farties. Traffic: ACSBLY/ 179
WAIUYE 118, W3IFA 1131, AAIYKK &0, WEIBYT
70, WAISIS 65, WBIBLIA 58 WIIHM 54, WAIEOP
63, WAIUYE 39, WIIDF 29, W3FIV 16, WAIPRW
20, K3ORW 7, WASFY 2 2, W3BHE 1.

SGUTHERN MNEW JERSEY: 5CM, Rayvmond F.
Clancy, WHZGTE — K3YHR won 2 Swan transcelver
at SJRA’E picnicWAZEZTX actlve in AREC RACES
NJPN RCC, WEHAZ put to work Kenwood twins but
lost ant. in storm., K3IJOC repairing ant. tor 54
WEZCMY reports Boy Scout trowp atl hams. WB2IDU
applys for OO, WEI realigned revr & xmte, has
resigned as our SEC, mov:n% a Fi.. KEUYH puts qui
maonthly activity rpt. on 432 MHz £ME info on £alls,
skeds, condx.  Shore Pomnts ARG new  Novides;
WHNZHUF WN21AD WN2AIG. WN2IAB. KZKH now
WICH. WAZAML KZTQN KZVRK have micro-pro-
cessors. Stone Harbor ARK Net meets Wed, 6-6:30 PM
an 3,917 WHZ. SJRA club will sponsor 2 Maovics class,
contact W2EA WARYSW for info.. Congrats to Tri-City
Radio Assn., W2AZ, pres, ofi ARRL. affitiation. Wast
Jersey ARG K25Q5, WRZLCC, WB2ZLEBT members put
ol a htoadcast about ham radio aver Crosstire
Program, WFLL Phila. Gloucester Co. ARC s WAZFES
¥l. gave a histary of VL. hams at Hudson Liv.
Cornvention, 2 KRHPY, We now have 2d-hour WX
repuorts fram Phila. Govt. FM radio statlon on le2
aH? which covers range of approx, D miles from
Phila. Trathic: W21l 39, WAZAWLE 38, WB2LCC 25,
K2BG 11, WAZZEX 10, WB2GTE 2

WESTERN MEW YORHK: SCM, Joseph M. Hood
w2y ak - Asst. SCM: william W, Thompson,
WENMTA, SEC: WRBZEDT. As | write this repart 1 am In
the midst of ramodeling the QYH and this is bein
cornptled under iess than ideal cunditions so pleass
Bsear with me; things shouid be back to marmal in
couple of months., WAZPULS reports the RAGS ham
fast was an FB Suceess. Thanks to RaRa for fhe
apportunity to speak at their €ici. meeting. Had ;
chance to show the new lub and Training Drept. #im
“pacving Up to Ham Radio' which was well received
Regret ta report WAZLPE 13 a Sient Kev., RAG!
donated an ARRL. text library {o tha salence Fra
Laibrary In memory of WAZLPA, Adding to the st o
those feaching novice couUrses are those being given by
RAGS WB2EAK at Eastwoond Jr. High, WA2TC4
WAPTGF, WEB2VMS, and KZIDNN at teorge Washing
ton School In Elmira. wB21WD for the Skyline RC a
the BOCES ¢linton St extension in Corhing, and by
WB2WMB and WAZSPE in Fullon, W2CGYL 15 a hey
Exlra Class and wiil be applying for a two-letter cal
WAZALY reparts that the wastern Diistriet Net on th
0ds6d repeater went to b daily schedule on Nov. 151
This net 1B very successful for one which has bee
operating tor only four months, WZEWO veports

syecesstul  Hatlowsen  patrol, public service etfor
which tan for 4 evenings. Coordination with polic
was thaintained by having a tixed station iocated 3
palice headquarters. WARZIP Is buliding an accu-keye
and mamary. Congratulations o WZEIUY who wi
elected G RATS historian, Fieally, remember tha
show and tell night held by ARATS? well, K2RUD
won the prize for best anchor with vou guessed it -~
real best anchorl Traffic: W2ER 156, W2OE 137
WAZHSE 7, WASTPC 61, WIPZL 45, WAZALV 3¢
WAZZIE 35, wW2RQE 249, W2UYE 21, WIFEK 1€
WEBZBQJ 12, WaAZLUF 12, K20FV 10, wB2GIX 5.

WESTERN PEMNSYLWVANIA: S5CM, onald J. Mys
fawskl, KACHD — SEC: WIZIH, Asst, SECH: KISNI
WASLJW, PAM: K3SMB. RMs: W2KAT/3 WINES
w Etl...OS W3KLIMN,

e kHz Time/Liays

WEA CW Traffic 3585.0 700 PM Dy
WEA Phone [ratfic 353130 6:30 PM Dy
WPA RALES FE9.5 00 AM SuU

The Simyiated Emargengy Test (SET) will be teld thi
manth. Are you veady in your county? The follown
counties B0 WNGT have en € mergency Coordinator
pediotd, wleartield, Erie, Forest, Falton, Jeflersor
Pottet, Homerset, Wenango, and Warren. Last véar th
WA Section placed fourth in the nation for the SET
what would happen 1t all counties particpated? Wit
deep regret, we note the Silent Key of K3YFE. Th
Crawitord AR Society received their new club call ¢
WIEMIE, The South Hill Brass Pounders & Modulata
have an interesting club project building recewers wit
WAITFS ceerseetng the project. KIGGE is a4 prou
awner of a SB-230 Linear. The North Hills AR
ntficers far 1977 are: K3lZQ, pres.; KIVYQ, vic
pres.; W3TZW, secy.: WAICHC, treas.; W3QvM, act
HILWO, dit. The WPA Phone & Traffic Met estabtist
wl 1n Oct, 1976 s opan to any WPA member ajor
with the WPA CW Traific Net, Both nets exist to sern
you and any message handling needs. The followir
tiave upgraded licenses: Novice WHZEKE; (echnicla
WAIZCE WAIZKM WBIRCD WBJ4CHG WHIAN
WHIATC WRB3ZRY; Geteral WAIWXT WB3HH
3 . E: 1 &dvanced WR3ICD
WASNCE  K3LRI W3ATP

KIQHO W3L 0D K3KsE. Cangrats to all, K3YAK h
peen elected pras, of tha WPA Repeater Counc
indiana ARC reports WAIJGW K3ICWEL, WilM
WAFYL K3VCL and K3TOM active on RTTY. Als
the Foothills ARC reports WIMGH WaGDH WK
WA3GHK and WAIFFS active on 14530 Nz wi
FAX, The WPA Phohe & Traftic Net had 20 sessip
in Ot and handled 5 messages with 173 QNI. T
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Bob Walton WB0JGJ
WorksMars on SSTV

During the recent Viking I and Viking Il Mars Oper- landscape taken by Viking Il. Bob used a Robot
ation, pictures of Mars received by NASA’s Jet Model 400 SSTV converter, an audio tape recorder,
Propuision Lab were relayed via SSTV to the ham and an old TV set to receive these pictures off his
tands by off-duty personnel. receiver. His total investment to view and record the

most momentous event to date in man's history:
Bob Walton, WB@JGJ) was among the SSTV'rs fortu- $700.

nate enough to receive and record on tape, these

historic pictures. The photo above shows the Martian SSTV is the most exciting development in amateur

radio since single sideband! For complete informa-
\ tion on SSTV and Robot equipment, write or call us
ATTENTION SSTV'rs and we'll send you our special SSTV Fact Pack!

NASA’s Jet Propulsion Laboratory has made souve-
hir audio tape cassettes with highlights of all video

transmissions from Viking [ & Il. For your copy send
$3.75 to ROBOT

Dick Piety

Mail Station 168-205

Jet Propulsion Lahoratory ROBOT RESEARCH INC.
4800 Qak Grove Drive 7541 Convoy. Court
Pasadera, GA91103 San Diego, Calif. 92111

(714) 279-9430



No Other
Transceiver Provides
All The Features Of The

Llegg Fm-px

© 00

*143.5-148.5 MHz.
5KHz STEPS + MADE IN THE USA
35-45 WATTS « .25 uv RECEIVER
LARGE LED FREQUENCY DISPLAY
CHOICE OF 8 POLE OR SUPER
SELECTIVE 16 POLE FILTER
100% DUTY CYCLE
ACCOMMODATES MARS, CAP, ETC.
COMPACT, ATTRACTIVE, RUGGED.
CLEANEST TRANSMIT SPECTRUM
INTERMOD IMMUNE RECEIVER

Direct trom (%247 only ... ..
Phone toll free for brochure
or to order your FM=DX!

FM-DX complete with mike and accessories — $599.00
or with 16 pole super filter — $5650.00
MASTERCHARGE & BANKAMERICA CARDS WELCOME

JPlease add 2% on cradit card purchases,
we pay shipping on orders accompanied by check or money order.)

CM Communications Corp.

208 Centerville Road, Lancaster, PA 17603
Tolt free sales & services - Phone (800) 233-0250
In Pa. catl {717) 299-7227 {collect)

WPA CW .Irathic Net had 31 sessions, haodled 116
messages owith 354 QNI Traftice WA3ZVBM 388,
WAKAT/Z 239, WIEG! 108, KIRXK 89, WAINHP
3/, KICHD 30, WAZZAO 16, RICKR 18, WIUT 17,
KASME 16, WIIDAQ 15, WHHDH 14, W3TIN 14,
WIKLIN F1, WaaTo 10, W3ISN B, WiFLZ 6, Wal.ns
G, WIHCT &5, WIKGD 5, WAIMDY &5, W3iYD §,
ARAJUDEZ 5, W3LOD 2,

CENTRAL DIVISION

LLENQIS: SCM, Edmond @, Metrzger, WOPRN -
Asst, 5CM: Harry Siuder, WORYLU, SEC: WIAES,
RM: K2ZTV. PAM: WASKFK. Coock County EC:

MNet — Freg, Time(Z}/Days Gess. QN QTG
ILN ~- 34890 DUIN/N400 {3y 52 418 23%
MNCPN — 3919 1200 M-S 26 643 19
NCPN — 218 1700 M-S 26 bHag 110
IEN — 3940 1400 S0 - - ]
ill Phone — J915 2145 Dy a1 #33 2r}
i858 14277 1400 M- = 2

142 254 tod
WaBVN's new ITH is Fort Lauderdale, Fi.. He will
work  for  the Socisl  Sesurity  sdministralion,
WHBADA now WBIYEN, WAYDREP has a new Lkover.
The new officars uf the RHEQ-Epsilon Amatetr Radio
Slub are: WB9AJZ WHIKZP and WRBEYSYM. New
MNovice heard is WBIY.JC, WASGEBW recelved his Exira
Class license, WAIRTY and WAYYGH heiped In the
ecapture of 2 rabbery suspects in the Chicage area. The
(L. Chapter of the QUWA held their meeting and
dinner In Bioomingten on wet. 30, FThe l.eague’s
£xecutive Cammittae has approved the application «f
the University of Chicage Amateur Radie Society for
ARRKRL affillation. WRIAHM in Decatur wiil soon be
o 147 70100 CWAST AW KEEZA O WHYNPC  andg
WYCE X are the new officers of the Kishwaukee Radio
Chub, WASHUY s recuperating after short hospital
stay. Mew Novices graduating from the Schaumburg

‘B WRBIY YW

Amateur Radio Club classes are WBIYY

WBYYYX WBIYYZ and WBYYYY. The Hockiard
Amateur Radio Assn, elected WB9PRR WNITMO
WNSSTF WEBIHHH WBYPCA WICOX and WIBAV 4
their new ofticers for the coming year. On Oct, 15,
AMSAT'S Oscar 6 was four-years uld and on that day
completed its 18,300 orbit and skl going strong.
¢ciovernor and Mrs. Walker cooperated with the Bi.
centennial Relay cormmittee of the QCWA and tar
watded via amateur radio their songratulations to the
new Prasident-elect Jdimmy Carter trom the State
Capitol in Springtleld, 1L, WHIVFY was appointed
Asst. EC of Galeshurg. WARVGW is the oniy BPL
reciplent this month. Tratfie: (Qet) WONXG 293
WEHSTWT Lbhe, WQNJ&';;?).TWH‘QVGW 137, WASLIF

132, WaOK 118, 116, WBSSNA 110
ASKFK 106, WAIOBP 98, K94 9%, WIK

WRINGOZ (6, WILNGQ 58, LAV 55, WAQ 43,

WASAGN 38, WAQL?_‘%J %3. WUR YL 22, WAOCIG 19,

MNEH 8,4WE‘]QEL.F‘ 7.

INODIAMA: S, M. P Hunter, WAYELD — SEC:
WallMH, WOl00 reparis e bas received the 8icenten
Wal WAS award. WBOTHY reports North wigo M. .
station K9TNY aow ackive in traftic and wiil soor he
o RTTY. WBIHCH reports several AREC members
have corapteted radiological monitoring and eacdso-
pulmonary resuscitation classes. WOLT Teports the Pt
Wayne Radin Club iow has over 300 mermbers anc
claims 75-100 persons per meeting — very FBI The
Ceritral Area Statt of NTS met at St. Lowls witl
WHIK TR, 9RN mgr. and WIQLW, M.A.L., attending
WBIFOT was appointed as rdew DSIHN mar. |he
ARPSC 1.0 bulletin shows IN ranks second in the
£lass | (30 or more Fds) standings. This speaks vary
wekl tor WALIMH and his outstanding EC program.
Much activity has been reported in the CD and CLQWW
contests. Several new L2 calls have recently ap
peared. Alse the cliths continue with good training a
sxpibited by the number of Upgrades and ew
Movices, WEBSOMXK has resigned as GIN mgr. and ha
been replaced hy WAL TU. WESCOZW has passed hi
Extra ¢lass exam, MNet traffie: 21 311, Traftic: tOct.
WHYE 475, WS iaH 354, WHIKT R 255, WOGGW 228
WEIOQ LW T70, Wal Tl 152, WBIFOT 138, WBOPIE
L2323 WegLw 12.3. WHISQH 120, WIHLIF 85

1 SKA, B

WOE| 34, WASTJIS 34, WADKP 25, WAIBQ 24
AABITE 23, WARQCF 20, KEEGT 15, WEAKGR 15
WAIOHX 1%, KIJQY 13, KIL.ZN 13, KOWwwd 13
WOENL 10, WBYOQl 10, WeBLIa %, WBOHCH 9
KORGE 8, WODZC &, WEIGHS 8, WAYWME 7
KApDlY 6, KIQWK 5, WORTH 5, WBISWRB 5, WIBDI
3, WAGFCM 3, WOCMT 2, KOHML 2, WBSLTS 1
{Sept.) KIHMC B, WACMT 3.

WISCONSIN: 5CM, Roy 4. Pedersan, KYFH| — 5EC
KIPKG. PAMs: WIAYK WHlEM KIUFG, RMs

; . 3965 2 M-S, 51
465, WOAYHK: BEN, 3985 kHz, 17002 Dy, 708, 90
WALEM; WSEN, 3985 kHz, 23302 Dy, 1366, B3
KAUT G WM, 372% kbz, 22187 Dy, 122, 13
WEBICH; WSSN, 3662 kHz, 23304 MWF, o activity

WIMFEG: WEN-L, 3662 kHz, 03002 v, 242, 3%

WAGNIX, WSBN certiticate to WHSJIP WBIRWZ
Ground Hog party a smashing success with 108 fo
dinner; the trophy is back thanks to KOIGJC an
W9LUB and auctioned off for $52.00 to WOWY 1. Wh
will get it next vear? OPS to WRBISX X, WEBIL.Y X ne
Tech. from RARC, Novice WBYYMQ. DPS GRS 1
WRUYSHK. WNN certificate to WBOYRWE. Hat you
club had a change of Gfficers? Lat vour SCM know
Lef's have more trathc generated and more check-In
to our nets. Don’t forget Wl Q5¢) Party coming u
naxt spring, BWN certificate to WBYJSW. BEN certil
cate to WRIRWZ. WBIY XY WBSY XX naw Novices
Portage. WEB9RQZE WH9SEIl upgraded to Tech. KILP!
made 8P, WIZBD has new THE up 70-feet. WHISLE
awner of FT221. Eleven MARA hams helped with th
cancer bike-3-thon In Madison which was a hug
suceass. Lot & have a lat of particpation In the 197
£, Does your county havean EC? Why not give It
tey. | would appreciate all Section Net certirical
holders to have thern endorsed, Yratfic: {Oct.} K2CP!
838, WzDN!:szzlg, WOSFL 155, KYMZD 152.‘\:"\.’}9?\!!

RV 23, WAG £ N
6, ABIQEC 16, WBIQKH 16, WBISHKK 14, KIAN
o, 333 3, WHSSEJ 2, WHONME 1. (Sept
WRBIKPX 30, WEMFG 29.




Count ‘em - now Spectronics
olters five digital frequency displays
for use on most popular amateur
rigs. It's the end of embarassing
off-frequency situations, and the
beyinning of direct digital readout
of actual transmit and receive fre-
quencies, Spectronics readouts
are gconomically priced for

COUNT ’EM!

easily read display can be seen
even from across a room. Just
plug the unit into 117 VAC

and connect the cable {supplied)
to the VFO receptacle on

YOUr transceiver or receiver, It's g
totally hassle-free hook-up.

In addition to these great dis-
plays, Spectronics offers a high-
quality frequency counter far
your test bench. Model SC-

30 covers B Hz to 30 MHz;
the SC-2B0 from B Hr to
250 MHz.

fvery amateur’s budget.

Until now, direct digital

From turn-on , Spectronics
crystal controlled readouts
give vou better than 100 Hz
accuracy. From a colid start,
they let vou check a rig’s VFO
wWaTIT-UP irregularity, as well as

frequency read-out was in-
credibly expensive. But

no more. So order the
Spectronics unit that's right
for your rig now. The
Prices? Incredibly right. No

PRETUEET MG OAW & SARDIN

drift and linearity. The bright

matter how yvou count 'em.

vomgap
Prowes AT vox wey O ret S

—Order Model DD-1-K—%169.95

@ e, W MW
ll& & ¢y

T

For Tempo One
- Order Model DD-1IT—$168.95

LT For Colline KWM2/25 and

Model SC-30 Counter
8 Hz—30 MHz—$169.95

1
|
!
I
I
i
Model 5C-250, 5 Hz--250 MHz—-$219.95 |
I
I

SPECTRONICS INC.|

1491 East 28th Street, Signal Hill, CA 00806 o ____ " "7 e e e et e e e

758 series—Order Model DD-1C—4169 95

|

S |

ENCLOSED 15 % PLEASE SEND: |

[ Model DD-1 [ Model DD-1-K " Modet BD-1T [ Model bDp-1C |

[ Model DD 10/11 [ Model SC-30 -] Mode! SC-250 :

[71 Detailed data shest on Madel . BanicAmet et and Master !
harge accepted.

Narne i

Califorma residents udd 6% sules I

Addrass tax. Add $2.00 for shipping |

. ) and handling within Cont, U.S.
City State Zip I _)!

e




Heath Gompany, Dept. 8-25
Benton Harbor, Michigan 49022
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Whether you're working low-power
CW, 2-meter FM, or going first-class
with digital-design SSB, Heath has a
transceiver for youl Every Heathkit
transceiver gives you the features you
need for operating convenience and
reliability. They're designed by engi-
neers who are Amateur radio opera-
ters themselves, so they know the kind
of quality, features and performance
you're looking for. And every Heath-
kit transceiver gives you that exira
pride and satisfaction that comes with
handcrafting a fine piece of Amateur
radio equipment yourself — kit form
savings, too! So check out our line
now, you'll see that all the Heathkit
transceivers are really performance
engineered. And send for the FREE
catalog, to read about all the .other
quality Amateur equipment we have.
Mail the coupon below today. You'll
be giad you did.

2=-VIETER

Our hand-heid HW-2021 js the one to
have for portable operating. Full 1
watt output, 5 receive and 5 transmit
channels plus offset,.true FM circuitry
and a separate microphone and
speaker for excellent audio quality.
Sensitivity is 0.5 pV for 12 dB SINAD.
Has provision for auto patch encoder
(shown installed). Includes recharge-
able NiCad battery pack and charger,
flexible “rubber duckie” antenna for
only $169.95,

The HW-202 sets an industry standard
for 2-meter VALUE! 6 crysial-con-
trolled transmit and receive channels,
solid 10-watt transmitter output into
infinite YSWR, standard and narrow-
band deviation up {o 7.5 kHz with in-
stant limiting. Receiver sensitivity is
0.5 uV for 12 dB SINAD; audio output
is 3 watts at less than 10% THD. Pro-
vision for optional tone burst encoder
{shown installed). Super 2-meter per-
formance for only $179.95,

Tf;ére’s maore for the Ham at Heath!

Our newest and best 2-meter trans-
ceiver is the HW-2036! Digital fre-
quency synthesis for ALL 2-meter
irequencies in the band, easy and
convenient lever tuning, built-in con-
tinuous tone encoder for repeaters,
complete offset capability, minimum
10 watts output. Receiver sensitivity
is 0.35 uV for 12 dB SINAD; audio out-
put is 1.5 watts at 10% THD. Trans-
mitter ouiput is exceptionally clean,
with spurs within 20 MHz of carrier
down a full 70 dB! Available with
standard PTT microphone for $269.95
or with the Heathkit Micoder combi-
nation microphone/auto patch en-
coder for $299.95.

QRP

The HW-8 low-cost CW transceijver
gives you plenty of performance for
its low price. Full GW 80-15 meter
band coverage with pushbutton band

selection; a direct-conversion re-

ceiver with outstanding 0.2 uV sensi-
tivity; break-in keying with adjustable
T/R delay: lots more. Battery opera-
tion, too— great for vacations or
emergencies. Only $129,95,

SSB/CwW

The HW-101 is a full power SSB/CW
transceiver that sets the standard for
price/performance levels, 180 watts
input PEP, 170 watts CW, 0.35 pV
sensitivity, high stability FET VFO,
PTT and VOX operation. Has crystal-
controlled heterodyne oscillator with
built-in crystal calibrator, triple action
level control, dial-drive with 36:1 ratio
and extra-large tuning knob for easy-
backlash-free tuning. Offers complete
coverage of the 80-10 mater Amateur
bands. Only $339.95,

The HW-104 is a broadband design
transceiver that eliminates compli-
cated tuneup. No preselector, load or
tune controls — no fine-tune fuss —

just dial up the frequency you want,
select USB, LLSB or CW and go. Cov-
ers 3.5 MHz to 29.0 MHz Amateur
bands and there's an optional acces-
sory for the top end of 10 meters to
29.7 MHz, Has 100 watts or 1-watt
power, sensitivity of 1 »V for 10 dB
5+ N/N, built-in 100 kHz and 25 kHz
calibrators, even a 15 MHz WWV po-
sition on the bandswitch. Deluxe in
every way, and only $489.95.

Our finest Amateur transceiver — the
SB-104, is probably the best trans-
ceiver you can buy at any price! To-
tally broadbanded, true digital design,
6-digit frequency readout with reso-
lution io 100 Hz on all bands — you
don’t even need a calibrator! Provides
complete 3.5 MHz through 29.7 MHz
amateur band coverage, 100 watt or
i-watt output, 1 xV sensitivity. Every-
thing for first-class operating, only
$669.95.

Read more about these transceivers and all the other superb Amateur
radio equipment in the new Heathkit catalog. Send for yours today!
-—u——“—-——n——q

' Schlumberaer Heath Company, [.)ep‘t. 9-25
RNE I TOST9er Benton Harbor, Michigan 49022 :
Please send me my FREE

: I Heathkit catatog. Pleass send a catalog I

I | am not an your mailing fist. to my iriend. I
I Name Name I

i = Address Address :
I Gity State City Stats '

AM-341 2ip Zip

el



How You
Can Convert
Your Rohn

25G Tower to a
FOLD-OVER

CHANGE, ADJUST OR JUST
PLAIN WORK ON YOUR
ANTENNA AND NEVER LEAVE
THE GROUND.

If vou have a Rohn 25G
Tower, you can convert it to
a Fold-over by simpiy using
a conversion kit. Or, buy an
inexpensive standard Rohn
25G tower now and convert
to a Fold-over later.

Rohn Fold-overs allow you to
work completely on the
ground when installing or
servicing antennas or rotors.
This eliminates the fear of
climbing and working at
heights. Use the tower that
reduces the need io climb.
When vou need to “get at”
your antenna . . . just turn
the handle and there it is.
Rohn Fold-overs offer un-
heatable utility.

Yes! You can convert to a
Fold-over. Check with your
distributor for a kit now and
keep your feet on the ground.

AT ROHN YOU GET THE BEST

Unarco-Rohn

Division at U naren industrias, Inc.
B0 Box guoy, Panna. tinois 61601

DAKOTA DIVISION

MINNESOTA: SCM, Frank lL.eppa, KgZxE — SEO:
WABOFEZ. PAMs: KEZBI WARYVT WARPHOX. RM$:
KACwY D WE2LDW WBEOF Q. OHS: WeaHW, Active MN
net ara: 12095 PM daily 1945, MSPN, KOZ784, tic, MM
2 USH, ¢ AM - 5 PM M-F, 3825, PAW, WARYYT, also
Sat. d=toon. 5:30 PM daily, 3719, MSSN, WBEOF
e AN & training. $:45 PM daily, 3925, MSPN,
WHEHOX, tie MN & USA, 6:30 PM dally, 3685, MSN,
KacvD, tfe MN & LsA. 10:15 PM daily, 3685,
MsNZ, weglLDW, tfc MN & USA. Smataurs i
Braiperd are putt]ng together 2z d6/06 repeater.
Prospective users cantact KRMAH at the Community
College with possibie contributions, MN Navy MAR:

Is loGking fof new members ouiside the “Twin City
Metro area. Cortact KALAV of WBALJF tor info.
Cangrats to ABPLDW, naw MSMN2 mgr. and a grateful
thanks to WBAQAG, refiring RM. Everyone s invited
tn check inta the newly formed Winana 10-X net, Su.
2000 CST on 28.72% MHz. ARRI. atfiliation has been
extenged to Heartiand, Northern Lakes, and [uiuth
GUNS  radio  clubs. Congratulations!  Warthinglon
Amateurs have graduated fu Movices;, WHEQRL
WEROQP WBRIPED  WETOJ wWBeTGL,  Tach:
WERPOPZ and have 36 Novice students. WEAWRN.) is 4
Gefteral and KARMX 1S an Advanced, ABIMAC 19n’t
sending with his left font, He hopes to shed his cast
sonn, MN placad 12th In total trattic this last yeay,
nationafly. Thanks go to all the MN net members wha
made this happen, Have 4 great year in 18977, Tratfic:
SREHOX ZED, KACWD lal, WRBY VT 122, WAHKE
110, ABRLOW B3, KPZXE 0, WBROUH 62, E4ZBL
6%, WARPKG 54, WBROFG 46, WBRALS! 44, ABBMAG
42, WHQCPC 36, WALUW 30, WoHZL) 30, WAg‘i‘FC
10, WARIQ #8, WRANZE 27, WEHROL 25, KePIZ 24,
WABLIRW 21, WBESB0 19, WEARLLS 18, WEADMZ 15,
ANEEPGZ 14, WOODPEX 10, HKBGNI B, WHLIMX &,
SWARIPR 6, KBCSE 5, KEEMX 5, KEFLT 4, WEDXN
2, WBRWCZ 1, KPSKut L.

NORTH DAKOTA: SCM, jMark . Worcester,
WAAWL P — GBS KEPVG. KOPY 2 gave (ist ni pnew
calls tn ares: Novice WNBVRO WBPWHE; Gweneral:
WRIRCW WBIOAS WBIGHL WBERMS WB@R\\{IR
WHRRVE WBAVKG and WEBIWHN. Twa more waiting
(icense and one waiking code test. WA@EWW back «n
gismarck, Correct tme tor 2 omtr, $SH sked 8
G3302-04302, with KBRDIE at Williston expected to
j5in the group soon. Tie Bismarek Ham Ciuk 1§ having
% 1D mir. shed at 03302 Sun, evenings at 260D,
WARYSE at Cavatler fost some of his Antenna Farm,

et - kiHz CIvTDavs  Sess. QNI QTC
ivtanager

DAaTA - 2996.5 1709 M-F 3405 6L¥
wWapsurF 1300 55

Goose River — 19900 0900 Su X
WRCDO

9
Trartics WAGSUF 60, KYPYZ 51, WBABMSG 6, WSDM
2N

SOUTH DAKOTA: SCh, Edward O, Gray, WagCPx
e RBOTZ angd Xvi WBENRE bave moved from
ftapid City tn Watertown, Black Hills ARC ufficers for
the new Vadr are WABLIEN, pres.; WHEARACG, vice-
pres.; WBIHN, secy.; RPCXK, treas. They aiso have 4
Novice class with 30 prospective arnateurs. Mitcheit
and the POARC also report bid attendance gt licensing
classes. Oither ciubs noiding Hoanse rlasses showd et
the SCM know so they can be pubhiclzed aad renuests
zan ba tefeered back to the logal club. Interast Is
increasing in two-rieter ¢sb in 50 with some big sigrais
expeited on the band betore long, K@uizd WaAUNRE
WEHIHD KivxM as well as 4 numbaer of the Sioux
Falts amateurs are or will he on shortlv, KgBMM is on
bwo melers trom Phillin, Met reportss Morning net:
GiNL B26, QTC 58, NJQ 718 and 2i; Evening Nei:
467 and 45, lrattic: WBGEVQ 126, WARVRE &0,
WAEHO) 57, WAIG 24, WRDVE 7.

DELTA DIVISION

5, M. Pokorny, WESLIAL — SEC.
SPOM WASZWEZ, RM: WHMYZ,
NI, GITC, tv'l-j'lf.; BN, 39495,
Qy: LK, 3/60, 3100/0hy,
7, 1Z00/M-5, FEO, 40, WoioH:
0M-F, S48, 17, WASDNT. New
rapestees: v &K, Jasper 145,01/.61, WHSAMN, E|
Onrade 5. AR ARC 147.934.32 New O3 WRSGWL,
firew Co. WSPBZ #Henton Co. fenewals: 1S
KaGkN, GRS WESBLF CRSE WHHELD WHDRW
WEELD WEMYZ WSRIT HY WBERTG, Giode and
Theay classes in progress hy 5. AR ARG, OFARL,
NWAARE, Fi South ARC, Joneshorg ARE, and
Melbourne, WHKL. participated in Oct. CL o Party
phore and cw. Welicame to new hams; WNSs LWV
LUZG UZL VAX waY wAZ VDA Yk VDO wEU
vEN VEW VEW YEY YEG viH VI M VI Wi
WIW VEY VLW YMS WNB VOF; WBSS LIRM LY
vE Vi WBSBGVE aow  Extra slass. Traffic.
NEPOH 29, whllatl 25, WHELS 10, WEBBGVE 4,
WELGAR 4, WKL 4, WSSHY 3, WEBED 2.

LOUISIANA: S0k, Robert . Schmadh

WEGHP -
Asst, SCM: John Souvestrs, WASNY'Y . SEL: WHHGCIG
Gii: WASPRI. PAM: WHSKFY. YHF PAM: WHVRR
hew nfficers SELARG, Hammond are WBSMXE
Gres; SASTAX, vicepres, WEHFRS, secy.treas
WREV RO has new mverted v, is very avtive on 40-80
WaRpCE up and around agdin arter iliness. WBIKFY
LTH Nt bgr. reporls long skip on 3910 disruptine
the LEM. LTN thinking abkaout changing time froo
G:45 BM fa possibly B:l5, o1 5:30. @ob walibe
appreciate inta from membéts on kus possable tim
change. Congratulations to Delta X slub on thel
fine scare tor FD. BRARC bad successful auction Nov
12th, Thelr upgrade classes Wwere very surcasstul. A
the New Crleans Hamtest, certificates were awdrded 1
WAARRN WLRKR and W4YQS. The MNew Olean
YHE Clup now has 235 mermbers, still adding mors
The sonroe Hamfest in oy, was well attended
Congrakulatinns to the Twin Sities Club for this Event
Remembar ST s this month Jan. 29 and 40, wou
heip is meaded. Check wath your_kC,. SEC WBSCIQ.

MNet — Fraq. Time/lays GIND QTC Manay
L. 3615 Y& 10 PM Dy 230 188 WA BPH

¢ G.4b PM Dy 347 GF WHSKE
LGN — 3703 &:30 PM M-F =) I A BAN
L.EN ~— 3587.0 7:00 PM Sy 14 el WH BF HL

Trattic: (k) wsGHP 238, wastay
150, WRLPTH 100, Wikl 97, KETFG l
65 WALANY 5B, WESNVB 5o, WAIVUE B
WHSKE Y 32, WEBSLBR 18, WHIOOM T8, WSYN <
WABZZA 4. (Sept) KETTC 165,

BISSISSIPPL: SCM, W, L, Appleby, WHLTICY ~ Sep
jate teport. Appomtments: WHEDT WBSQUA 1bs
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IN 2-METER &

“220” MOBILE,

MIDLAND MAKES IT

Midland makes four tough, top-performing mobile
transceivers for serious amateurs. Reading from the
top: There's Midland’s newest —Model 13-510— with
P.L.L. synthesizer, simplex and offsets to give it
4.000 frequency capability between 144 and 148 MHz,
Combined with just about the most sensitive, selec-
tive dual conversion receiver you'll find. and a
transmitter that puts out an honest 25 watts, you
couid hardly ask for mare.

In the second row, there's Midtand's deluxe, 30-watt
2-meter mobile—Model 13-505—featuring selective
or simultaneous control for 12 crystal-controlled
channels with "‘Channel A" priority switching, and
such Midland standards as automatic VSWR pro-
tection and connection fortone burst.

IDLAND

INTERNATIONAL
Communications Division

Dept. Q, P.Q. Box 1903, Kansas City, MO 64141

The third row lines up Midland's basic 2-Meter
mobile—Model 13-500. This popular 12-channel,
15-watt transceiver has a complete multipie FET
front end couple with high-Q helicalized cavity
resonators. Despite its small size (214" h. X 638" w, x

8% d.), it's designed for exceptional service and

serviceability.

At the bottom is Model 13-509, Midland's ‘220"
mabile. With 12-channel capacity, crystal controlled,
it shares the compact size and receiver features of
the 13-500 above, while delivering 10 watts output
power (switchable to 1 watt when you want it).

All four are leading values from the leading name in
personal communications: Midland.

Want to know more about
Midland Amateur Radio?
Write for our free
brochure today.
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The ultimate transceiver . . . Kenwood’s TS-820. No
matter what you own now, a move to the TS-820 is
your best move. It offers a degree of quality and
dependability second to none, and as the owner of
this superb unit, you will have at your fingertips the
combination of controls and features that, even under
the toughest operating conditions, make the TS-820
the Pacesetter that it is.

Unprecedented demand plus the painstaking care Ken-
wood lavishes on each TS-820 has created a back-log
of orders, but rest assured, it's well worth waiting for.
Once you have operated the TS-820 you will not be
satisfied with anything else.

T —

@If'earures

Eollowing are 4 few of tha TS

220 & many exciting features,
SPEECH PROCESSER » An HF
circut provices duick time constant
compression using a true RE
anmpressol as vppused to an IF
clipper amount of COMPression s

adjustable to the Jdesied level by a
convenient front pansl control

IF SHIFT * The IF SHIFT eontrol
varies the IF passband without
changing the recewe frequency.
Enables the nperator tn elimimate
unwanted signals by imoving tham
it of the passband of the recever
This featne aiong makes the TS-
820 the pacesetter that 1 15

PLL » The TS-820 employs the
latest phase lack loup cicuilrv.The
slngle CONVersIan receveEr section
pertormance offers superh protaction
agamst unwanted crass-madalanon
And naw PLL allows the frequency
in raman the same when switching
wdebands (LUSB LSB. CW) and
alminglas having to recalibrate
each time

(T TS-820
gfpecificatiorls

FHEQUENGY RANGE: 1.8-29.7 MHz
(160 - 10 meters}
MODES: UsB, L85, CW, F5K
INFUT POWER: 200W PEP on SSE
160 W DG on CW
106 W PG on FSK

ANTENNA IMPEDANCE: $0-76 ohms, unbat@nced

CARRIER SUPPRESSION: Better than 40 dB

SIDEBAND SUPPRESSION: BRetfer than K¢ dB

SPURIOUS RADIATION: Greater than 50 d&
(Harmanics more than ~40 dB)
RECEIVER SENSITIVITY: Better than ¢.25uv

HECEIVFR SELECTIVITY:
858 2.4 kHz (-6 dB)
4.4 kHz (-60 dB)
CW* 0.5 kHz (-6 dB)
1.8 kHz (-60 diB)
Hwith oplticnal CW tilter Instailed)
IMAGE RATIO! 160-15 melers: Belter than 60 dB
10 meters: Better than 50 dB
IF REJECTION: Belter than BQ dB
FOWER REQUIREMENTS 12012207 VAG,
Q760 Hz, 13.8 VDG (with optional
DS-1A DC-DO convartert
POWER CONSUMPTION: Transmit: 280 Waits
Receive: 28 Watts (heaters ofh
DIMENSIONS ' i3-1/8° W 2 6" H
x 13-3418" D
WEIGHT: 3%.2 1bs 116 kg)

Solid state remote VFO designed exclusively for use with the

TS-820 "Pacesetter’’
switch ..
the TS-820.

W ghon
L gubi® ﬂ\“'
G o

“Asa "f‘S 520 owner, Vou ga on the air wrth & sense of

pride and confidence, Thousands of these precision-
“huilt beauties are in operation all over the world , .. .

in ham shacks, field day sites, in DX and contest
stations and in countleéss mobile installations. No other |

vig has ever offered the performance, dependablllty,

> . Contains its own RIT circuit and control
. is fully compatible with the optional digital display in

. versatility and value that is built into every KENW{}OO N
T8-520. - .
“You have certalniy heard the TS 520's clean wlgnal on -
the air and have. pmbabiy heard a tot of glowmg praise.
by other hams. So if vou don’ t aiready own a 520_
maybe | it's time you d;d ' :

C MODES. USH. 150 oW )
CEOWER 200 watty PER ingt an S5k lm wotts -
(7 dB) {(with accesyory fiker)

Lx, MUt on LW i .
ANTENNA !MPEDAN(‘E ot FsL(QUt NEY S TABILITY 00 Hz nee dO -
E EHtES giter v iTup -

univalaticed :
IMAGE KATIO, Better than &0 di ™

_-The B 599{} is the most complete receiver aver offered. It is
- entirely solid state and govers the foil amateur band, 10 thru 160
. meters, CW, LSB, USB, AM and FM. The T-599D transmits CW,
" LSB. USB and AM, has only 3 vacuum tubes, bullt-:n power
) ﬁuppiy and full. metermg

Because of the targer number ‘of contm[s ‘and dual VFOs, the
‘combination offers flexibility impossible to duplicate with most

sE!I—( rI\HTY 'HH ;M«Hz( 6'-8) é4hH7 .
Cefig dB) UW DUk RHZ (-6 0B Lo kB2 -

© ‘transceivers . .. for example, transmitting and receiving on dif-

B 73 nhsrl&

CARRILR SUFPRESSION: Belter than ~&6 d&f .

LNWANTED SIDEBAND SLFI-FRES\iQN Fpﬁm
o . than 40 4B .
HARMONEC RADIATHON: Br-tter than 4G dB
AF RESPONSE: 400 tn 2RO Hz (-6 dRY

ALITHO INPUT SENSH WITY. Q- 28nv fcr W 45"

50

TRIO-KENWOOD COMMUNICATIONS INC.

IF REJECTION Ratter thas b 4B .
S IUBE & SEMICOMDUCTOR CONII-’L&.MEN?
: 3 fuhes (2 252000 I2RYZAY, [0 IR
FET, 44 transsiors, 54 dinges

PIMENSIONS: 1317 ¥ % Hxliy B

WE EGHT 32 s,

116 EAST ALONLJRAJ‘(:ARDI—NA CA 90248

~ ferant fr'aqpenmas, no matter how far apart.”

@KENWODD
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PRESENTING THE

NEW
2-METER PORTABLE

INTERNAL NI-CAD BATTERY OPERATED

SYNTHESIZED RADIO

WILSON’S NEW WE-800 2M RADIO

Wilson's New Portable 800 Channel 2 Meter Synthesized Ratlio
that can go anywhere with you » 12 watts output in automobile
+ 2 watt output with internal Ni-Cad Battery Pack {10 “AA" Ni-
Cads for Portable use} » Ni-Cads charge when used in auto
» Cmos low current drain synthesizer Rx 45 Milliamps, 2 watt
Tx 450 Milliamps.

430 & 220 HAND HELDS

MODEL 4502 . . . $299.95

FREQUENCY RANGE 420 - 450 MHz

= & Channel Operation

» Individuai Trimmers an all TX/RX Crystals

« All Crystals Plug In

* 12 KHz Ceramic Filter

* 21.4 and 45% KC IF

* .3 Microvaolt Sensitivity tor 20 dB Quieting

= Weight: 1 Ib. 4 ax. lesg Battery

* Battary indigator

®Size: 8 VBN 134 Kk27/8

« Switchable 1 & 1.8 Watts OQutput
“#l12voc

s Current Drain: X 1% MA, TX %90 MA

* Microswitch Mike Button

* Unbreakable Lexan® Case

EACH UNIT INCLUDES §
FLEX ANTENNA AND
SIMPLEX XTAL FREQ.
INSTALLED DURING
SPECIAL. 446.00 or
223.50 MHz.

= & Chanpet Operation

= Individual Trimmers an all TX/RX Crystais 7:‘ -

= All Crystals Plug |
BOTH MODELS USE THE 3H .;L‘L‘ce‘r;mzar‘}r.m

- d 45 1 L
SAME ACCESSORIES AS 1405. ¥ Mlz:‘nvolt Sensitivity for 20 dB Quieting
. WEIght 1 Ib. 4 oz. 1nss Eattery 3
+ Battery Indicatoy
»Sixe: R T/B [ 3 w2 NE

* Switchable 1 & 2.5 Waits output
w12 VDL

* Current Drain: BX 15 MA, TX 400 MA
* Microswiteh Mike Button
* Unbreakable Lexan® Case

MODEL 2202 . .

4

FREQUENCY RANGE 220 - 225 MHz

$219.95

Mote: Not available far sale.
FCC certitication pending.
Qrders accepied as soon as
certitication granted.

» Uses Wilson®s standard BP-1 Battery Pack {Batteries not
included) and includes mounting bracket and microphane.
« Covers frequency range 144-148 MHz in 5 Hz steps « 600
KHz off-set up or down « & Channels sub-audible tones

B available as option « Size 8-1/4"" x 6-3/4" x 1-7/8" « weight

1 1b. 15 ounces.

ACGESSORIES & OPTIONS

* Battery Charger (BC-1)

& 10ea. AA Ni-Cad Battery
Pack {BP-1)

% Exira Battery Tray (BT-1)

% Leather Case for 1402 (LC-1)

% Leather Case for 1405, 2202,
4502 {LC-2)

* Speaker Mike (SM-2} 6 pin
connector

W TE-1Sub-Audible Tone En-
coder, installed

' TE-2 Sub-Audibie Tone En-
Coder/Decoder, installed

¥ TTP - Touch-Tone Pad - in-
stallation free if ordered at
time of purchase of radio

% 10.7 KC Monolithic Xtal
Filter (XF-1)

{Photo Shown with
Optronal Touch-Tone Pad)

W|Isnn Electmmcs Corp.

4288 SO. POLARIS » LAS VEGAS « NEVADA « 89103 « (702) 739-1931 » TELEX 684-522

. e —




WHY WAIT???

BE ON THE AIR NOW WITH A
Wilson Electronics Corp.

1405 SM

* 6 Channel
Operation

+ Individua|
Trimmers o alt
TR/RXK Crystals

= A1l Crysiais Flug in

= 12 KHz Ceramic
Fliter

* iD.7 and 455
K |F

* .3 Microvall Sen-
sitivity tor 20 dB
@Feting

»Welght: 1 1b, 4 o0z,
less Battery

= Battery Indicatar

o« Sire: 2778 % 1 344
%278

= Switchable 1 & &
Watts Mirimum
Quiput ® 12 voc

. Lurrant I‘Jrau
14 MA 400 MA
{lw} SOD MA {SW)

© Microswiteh Mike
Buiton

» Unbreakable
Lexan® Case

Shown with
Optional
Leather Case

8C-1 NI-CAD BETTERDV CHARGER

WITH REGULAR A

TRICKLE CHARGE FEATURE

HAND HELD

14025M
Wilson 2 meter Hand Held radios . . . The depend- HAND HELD
able ones , . . proven performance for the discrim- 2.5 WATT
inating Ham who insists on quality and value. TRANSCEIVER

Two models are available: the
2.5 watt model 1402SM, and
the switchable 1 watt or &
watt model 1405SM . . . op-
¥, tions include Touch-Tone
¢’ Pad, Battery Charger, Battery
i Packs Speaker Mike, Leather
¥ Case, and Tone options,

Jein the thousands of ama-
I y teurs now using Wilson . . .
1405SM the radio that goes where you

144-148 MHz

HAND HELD do.
rRane . FAST DELIVERY!!
144-148 MHz

§ SPECIAL ON EACH RADIC INCLUDES: 1402 SM |
» Flex Antenna  « 52/52 Xtal

= & Ctiannel
Qperation

= indlvidual
Trlmmers on all
TRIRX Crystals 1

= &l Crystals Plug in

= 12 KHz Ceramic 1
Filter

‘ MARS or CAP . :(067'}?‘ and 4535

».3 Microvolt Sen-
90 sitivity for 20 dB

Quieting
Day -IVVeiqlaht"‘i ib. # ox.

ess Gattel
Warranty * S:Meter/Battery
1

. Slzu ,l TN

- 2.5 Watts Minimum §
Qutpul & 12 VOL

« Current Drain RX

10 Day
Money Back
Guarantee

T4 MA TK 5040 MA
- Mlcroswill:h Mike

Shown With
Optional
Touch-Tone Pad

IN STOCK

. Hluh !mnaci
Plastlc Case

K ok ok ok USE THIS HANDY CLIP-AND-MAIL ORDER FORM FOR JANUARY SPECIAL SALE % * % % % % * %

% 1402 SM @ $179.95 TX or RX XTALS * Cleheck [Imoney order %
¥ —-1405 SM & 24995 6@54.25 ea. [Common ZM 5 * Amount Enclosed $ Osac [master Charge %
2202SM & 21995 Frequencies only) *
* ——AB02SM @ 29995 MARS, CAP, 220, or 450 * Card # Exp. Date: ..
* BC1 @ 39.95 XTALS @510.00 ea. N 2 *
¥* .. BP1 @ 1695 - ‘ » lame o ¥
Shipping and Handling -
¥ BT @ 675 ‘Prepaid for January Sale % Address m *
—Le1 @ 1495 Nevada Residents * - *
eva -
* _—___;gi g ;g':g Add Sales Tax _ City 2%
¥ _._TEi¥* @ 5995 Pleasa Equip Transcelvers as % State Zip g *
% —TE2% @ 100.00 As Follows * S %
TTP @ 59.95 A XTALS 88X XTALS RX Phone AC o *
* * F
—XFt @ 1285 g : > %
#* . Factory XTAL c ¥* Signatura e ——— . : = .
%  [Installation Netting p x WILSON ELECTRONICS CORP. '
@ $7.50/Radio E 4288 0. POLARIS » LAS VEGAS » NEVADA « 89103 *
: * Spacify Frequencv F N

* ok K Kk K **********************************



ALPHA POWER

ALPHA 77D
‘THE ULTIMATE'
® Runs colid and whis-
per-quiet in all modes
at maximum legal
power,
® Full
coverage.
® Built-in QSK systern,
® Vacuum 1uning and
relays.
® Remarkably compact
for its power capability.
#® Finest in a long line
of superb linears.
® The STANDARD OF
EXCELLENCE around
the world.
$2995

10-160 meter

ALPHA 374

‘NO TUNE UP’

® Smallest & lightest
true locked-key kilo-
watt.
® 10-80 meter opera-
tion with no tune up at
all, thanks 1o factory
set bandpass filters.
® Auxiliary front panel
TUNE & LOAD con-
trols for optimizing
output with mis
matched loads.
# Thoroughly proven in
three vears’ contest,
DX, RTTY, S5TV, and
general use worldwide.
$1395

Qutstanding performance and ruggedness are built
into every ALPHA. Quality shows, in features such

as 1.BKVA lor

larger!)
premium Eimac ceramic triodes,

transformers,
ducted-air

plug-in

cooling, husky rf components, and the full-year
warranty shared by all ALPHA linear amplifiers.
Write or call ETO direct for detailed literature and

prompt delivery.

E

{904) 796-1428

EHRHORN TECHNOLOCGICA
' OPERATIONS, INC.
BROOKSVILLE, FLORIDA 33512

ALPHA 76

'‘RUGGED VALUE'

¢ HRock-crusher,
locked-key kllowatt at
moderate. cost.

& 2+ KW PEP SSB.

® 10 thru 160 metets.
® Smooth, quick tun
up. 5 ‘
250 W. Novice op-
tian, on reguest.

'® 45 pound trans-

'TOPSIN

TALK POWER’
® New
speech processor is

actually more effective

than rf clippers!

® Extremely low dlstor-‘

tion.
® Easy to use with any
rig.

® Money-back guar-‘

antee!
$179.50 {12 VDC
supp{y 810 ‘

split-band 1

Iron Powder and Ferrite

TOROIDAL CORES

Wide selection - Large stock
Fast, one~day service
Technical data with each order
Write for free Tech-Data~-Flyer

AMIDAON,
Jﬁaawﬂﬂ
12033 Otsego Street,

Elektronikladen
4930 Detmold "I

tn Germany:

North Hollywood, Calif, 91607

Wilhelm - Mellies Str, 88
West Germany.

KaW XV VHE PAM; WBHINGF OO WNSHEY QRS 1;
WBETZN W4MPc‘f5 OVSs; WSTXA WESSXK ORSs;
WEEMS OFs. MSBN Ficnic smashing success. MTN

NCS WBSMTQ, WASYZIW KSRRG KSDAF Whivs
WHEDT WSLSG really doing FB iob, WSTIF toak
lightning hit in shack., W5PXY now WSAY. WBBHWVY
has 200 X couatries contirmed, WBSHKLL MTN OBS
gaing inte USA, Tombigbee ARC MNovice uiasses
started. KSFXI WHBSLUAN KH6LEI heard VHE M.
WEHASKDY  WHITL W4MPC,,”‘ WEBSHLKC WBHKDV
heard on vhi_ ssb, WASKVR/MA WBLHNGF WabIiMU
WEGMZ WBSEZQ now un MTN, VHF Class Vv D0
needad., WHHZGQ prize winuer &t Memnphis Hamfest,
MTN carts issued to KSRRG WHTXA/S WALGKVR/S,
DRNS reports hew MS checkains. Monroe o, ARG

cificers KSTKB, pres.; KEORE, vice-pres.; WHHniM,
sey ~treas. WPICOrﬂe naw M3 amaltelrs WBSs VRE
VEV VGED W VMMQ VGN VW VHOC VNG VL
VOGR UOR UXN LIXY USN VBO VAD VBLI LIXZ
UvE URT UOU. WNSs vy YCH VOR VEL VEE
VHE VIS VG VPP YNM VOF VOR VCL\\;(,I V)!(ES

K 50 17,
‘ 9 }', WSNCB 5,7
WEBENGE 5, WBSNE 4, KAVX Y 4, WBEEIN 3.

E
SE
4
<
s
=
5
*
5>

TENNESSEE: 3CM, 0. 0. Keafon, WAAGLS — 5EL:
WB4D\'J PAM: WEAPRE. RM: WBATLIL

Net — Freg. Fime{Z}Days e85, QNI QTC

Manaqer

TEN — 3,580 1140 M-F 85 TG R5 PE4

WALEWW iZ245 MeF

WAPEFP 7130 M-8

WEAY PO 1300 $5uH

TN — 3636 G130 Dy 31 184 =%
AYEC

ETVHFN —%0.4 2000 MWF 12 31 2

WBAW ZJ

ETVHFN — 145.2 2000 TTh -] 39 2

WRADZG

MI{R‘IN — 788 MNROOTF ] =3 b

HTVHEN =~ 146.370230 MF kl 260 €
WALV K — 14697

TCRARCWN .

146,16 — 146,76 0200 W ] 259 O

WA CY L

The current officars of the Tenpnassea Council of

f\matemf Hadio Ciubks  are:  WALICDH, ohmng

'WRAZSZ, vice-chrm.; WR4WHE, secy-treas. We are
dery Sarry ty have KAKCK move to 10 but our loss is
their gain, good luck., The Tennessee Repeater Ag-
visary Committes members are as follows: W4l GE

WBANIR WB4YID WAIVYK WBIWZK WB4[NH
WA ZOK, Please contact this committee when vou
need advice concerning vht problems. Tratfic: K4CNY
4 X - 3 'RALCHR 149, wWa4DSU 110,
WBABRT 58, WASIIKT

. K . 9, K 6, WATYY 6, WESE)
4 WaVIW &, KEAMS 3 WﬁCK

GREAT LAKES DIVISION

KENTUCKY: SCNy Ted Huddle, WACIF -~
Net N1

are N t QNI @are
KRN 3 54 od:] YN 64 158
VN axg G hUARI:C 49 &
KM 1352 138 SEREN A8 2

KN now has 4 very IR operating precedure mariual
for new and proipective members. 1{ you've wondered
what afl those strange procedures are, drop K4EUM a
iine far a copy, K4ICN reports a new club in the
Sandy  Valley Area. Officers sre: WA4LCME, pres.;
K4ICN, vice-pres,; WB4TRO, s4cy. The anpual sackion
meetmq will be Jan. 23 at the Brownsboro Read

Hollday fnn s Lovisvlie, K4 T X may be retarning ta
a’lntar&gﬁt a3 @ KC4, Tratfic; WB4IGX 167, K4TX ]

G0, WAC N i, WRALANAR

2T, WALA Z"I- WEBAIMGQ 21, W4lQZ 19, K4F UM

]‘: WALAY 15, WALFAD 12, WASAGH §, WHAKTR

JR4AVR 7, KAHOE 1,

MICHIGAN' GUM, A L, Baker, W8TZZ -~ SEC

WAMPD. RMs: WEJIYA WHBNCD POMs: WHEJIX
Kat NE. VHF HAM: WABwY

-lmwnaw GiNL T T, Sass

1800 Dy 54 274 45

236070300 Dy A2 ThE a1

2250 DY 7Y 23 41

uoot Dy 266 V4 2}

B30 oy Hqby 76 31

230 Ly 435 50 Heh

D001 Dy 268 4l 26

4¢] 2230 Ly a5 17 19

MlARE:l‘»!’-Jd.? 2a0n s i3 11 ]

WHE PAM 410 % 17

in order to providge a balanced trattic strurmre within
the section, several Houte Manager appointments
which did It have a phane equivalent have heen
cancelled, This mnonth’s heading reflects these changes.
Time changes AGAIN, please check your net listing.
MACS  amateur of the month: WEFZL - July,
WBHKL — Auq., WBBLOE — Sept. atate AREC nef
now one vear oid, Appeard to be A success, MY QSG
Pty results: US trnphy winner W‘-’,:NR. state | rophy
winners: WABPPF L0g, WHPRO CW, wiHF Plague
WEBRNG, Club troshy to L Ause Creuss, WHEDKQ 15
new interstate Side Band net mge. SEMARA ta start
Agnateur classes in Jap, See WHEBLSY tor detalls.
Who o Wha  report.  RK&GeJED
WHBLWW now WESOP, WNIS
Trattic: (Oct.) WESITIT 2 2
118, wDECIQ 101, Walllix BH, WaGLEC 8
W7KQUM 85, WEAPOL, 80, WAMU 77, WABWZF 7
WRBRVG 69, WARBGIE 68, KBOY] 65, WHOW 53
WBYIQ B, P;BWHJ B2, WBNOH w1, WABLHE ga‘
3
2
1
i

WABWWM 18 H‘.-LJ 13, WRHLIES L3, KAG

: KBAML 10, KBRYL 10,
WEAEYM 10, KBEIHA 9, WHTBEP ‘J. WEHKL. 4,
WEaVAL B, WRDCN 7, WERBE 7, KERNP ¥ WHI—!NQ
i 'N'-BHNF-) &, WEJ AN (—). Wi‘LI’JU B, whele 5,
WABF XE &, WBEMIL 4, KaHWw 4,
WOHEC LI 4. ' -’BH(‘ 3, WBETTA 3,
WEWHY L, D? WHRSLOE 2 \NAEZAV
2. WBHGKB 1. (sept,) WHANCD ©F, WEKGE 13,
Wasl Ww 10, WAaRL OF &,

5’:
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ateur radio communication. 54th Ed,
$1.50 1.5, & Possessions, $8.50 Canada, $9.50 Elsewhere

{] UNDERSTANDING-AMATEURRADIO Written for the beginner — theory
and how-ta-build-it. 2nd Ed.
$4.00U.5. 3 Possessions, $4.50 Elsewhere

| ] YHFMANUAL A new and thorough treatment of the amateut v.h 7, field.
3rd Ed.
$4.00U.5. & Possessions, $4.50 Elsewhere

|_) LICENSE MANUAL Compiete text of amateur regs, plus G A for amateyr
axams, 75th Ed.
$150

|'J] TUREIN THE WORLD WITH HAM RADI0 Everything the beginner needs
to obtain the Novice license, Package includes easy-ta-read, fully flus-
trated book, code practice cassette, and multi-colored WAS map. $7.00

("] ACOURSE IN RADIO FUNDAMENTALS For home study or classroom use.
5th Ed,
$3.00 U.S. & Possessions, $3.50 Elsewhere

i1 LEARNING THE RADID TELEGRAPH CODE Based on the accepted meth-

vd of sound concaption. Covers the basics on up to high speed "'copy™
$1.50

[7] 1977 ARRL HANDBOOK The standard comprehensive manual of am-

['j ANTENHA BunK'Thenry- aﬁd construction ot antennas. 13th Ed.
$4.00U.5. & Possessions, $4.50 Elsewhere

[”] SINGLE SIDEBAND FOR THE RADI0 AMATEUR The best s.5.b. articles
fram ST, 5th Ed.

$3.00U.8. & Possessions, $3.50 Elsewhere

[’} FM ARD REPEATERS FOR THE RADIO AMATEUR For the im butf. 1st Ed,
$4.00U.5. & Possessions, $4.50 Eisewhere

[] HINTS AND KINKS 300 practical ideas for your hamshack. Val. 9
$2.00 U.S. & Possessions, $2.50 Eisewhere

(] ARRL HAM RADI0 DPERATING GUIDE Brand new! The techniguss of

operating your amateur station — D¥ing, ragchewing, traffic, emer-
yencies, etc. 15t Ed.
$4.00 U.S. & Possessions, $4.50 Elsewhers

(7] SPECIALIZED COMMUNICATIONS TECHNIOUES FOR THE RABX AMATEUR
Abaut ATV, SSTV, FAX, RTTY. Satellite Communication ang advanced
technigues. 15t Ed,
$3.00U.5, & Possessions, $3.50 Elsewhere

(7] ARRL ELECTRONICS DATA BOOK 128 pages of useful tables, charts and
diagrams. 1stEd.

$4.00 U.S. & Possessions, $4.50 Elsewhers

I would like these publications shipped to me postpaid. Ship to:

PRICES SUBJECT TO CHANGE WITHOUT NOTICE.

NAME CALI
STREET. .
CITY. STATE ZIP
Total enclosed or charge to MC or BAC Account: $

Charge to my: BankAmericard No. Expires

Master Charge No

Expires. —— Bank No.

THE AMERICAN RADIO RELAY LEAGUE, 225 MAIN STREET, NEWINGTON, CT 06111
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Get twice the
- keyboard
- for your money.

The HAL DKB-2010 keyboard does double duty.

For the price of an ordinary keyboard, you can send
both TTY and CW, At the flick of a switch, send TTY at all
standard data rates, or perfect CW at 8—60 wpm. You get
complete alphanumeric and punctuation keys, a “DE—call
letters” key, even a “QUICK BROWN FOX...” diagnostic key
for TTY. In both modes, you have a three —character buffer
for bursting ahead (larger buffers available), and in the CW
mode you can adjust the dot-to-space {weight) ratio to your
liking.

Like all HAL products, the DKB-2010 is built to commer-
cial standards—yet this solid-state unit is available at a price
you'll appreciate. It’s like getting two keyboards for the price
of one.

For all the details, write today. We’ll answer you on the
double.

HAL Comimunications Corp., Box 365, 807 E. Green St.
Urbana, lliinois 61801 « Telephone: (217) 367-7373

ONE FEEDLINE FOR TWO ANTENNAS?

YES! you save cable, maintenance and money.
switch antennas where they are—vertical to
torizontal—omni to directional—control
arrays—change bands etc., with INLINE wireless
control, weatherproof coaxial relays. 500 watts
PEP, in use woridwide.

Type103-— 20 to 470 MHz— $39.85
Type10iL— 1.7 to 60 MHz—  42.00
Type 101H— 50 to 550 MHz—  40.00
Type105— 1.5 to 180 MHz— 2500 W PEP--40.95

If not stocked by your dealer order direct. (o e
Shipping prepaid in USA e
BANKAMARICARD — MASTERCHARGE ,.., bt -
e )] & - g
INLINE [NSTRUMENTS, INC. ] ' aeai ool
Box 473, Hooksett, N. H. 03106 (603) 622-0240 I

11 MNrrre I

QHi0: S5CM, Hank Greeh, ACSCHT — Met reports:

MNet — Fraq, Time|: LS, ANl YL

DSSBN — 3.9 ?25{}?’35!2100 3 2747 BS54
2

DONN=3.708 2330 a1 96 3%
BNR — 3.605 2300 31 a8 119
QSN — 3577 2310 31 160 66
BN — 3,577 2345 58 399 233

a7 < 23
QBN == 50,160 0200 31 280 ds
Union County ARC, Erle ARS, Gould RC, ate nawl
athiliated <lubs. WBBPAY ik in KL7-Land tor thi
winter! Lake Erie ARA officers: WHBEBIYR, pres.
WBBAPD & WBLIRX, vice.pres.; WHBCQM, secy,
WEGRG, treas. LEARA,; Cuvahoga &R%, & western
Reserve Repgater Assn. prowided dommunications fof
Clevaland’s mass flu prograrm. Cambridge ARG gaye
demonstrations to Boy 5Scouts Oct, 16 & 23. Central
OH AREC had 29 members and 4 repeaters an the
Sunriser 400 Road Haily., KADIU/ELZES s {naking
tor a traffic sked from Liberia [4(145 KMz 22187 Tue
EAN(D)  certiticates issued to WEDIL  WAPTY
WABHGH WRBRCILF KBIKD WBIKWIY WHBHWE
WBEBMZZ WBAQXN. HBRN{D} certiticates issued te
WBEBMRL WBBOMG WSEDCX WBEOFR K
WHEKWD KSIKD WBECI WREIH._ WEPTT wBEMZZ
WABHGH WBEQXN KSLGA WSALS, KEBCF, Bel
wiont County Fawr, made $PL. Trattic; W8PMJ 303,
WHDIL, 737, WBEMRL 196, WELTA 169, wWBBJGW
LB8, WOABMCR 152, WHEKKI 131, WhaAJeX 125,
WHAKQD 120, KXSRLOF  1i1], WBBWTS 1 10,

KELXA 55, WABVWH 54, WEGXK 49, ADSMLO 448,
WEID 42, WBCKM 349, BWCHCHT 3b, WHGOE 34,
WBBVLR 32, WaETT Z&'l.. MELZE 30, WEBYV] 30
WRAVRX 29, WATH 27, ABSKL 23, WBSFG 22

10, KSCKY 9.'WBDCK B, WEPNP B, WRELLIL &,
ACBIBX #, WBQXQ b, WABTSHK 4, WBBWEK 3,
WBBIBZ 3. KEBONA 3, WHALS 1, WBERDXN 1.

HUDSON DIViSION

reports raceived fram WB2F RV WAIPALI W2HZZ EC
feport from WA2YLM. WB2STZ now using a new
FTi01B. A nice piacard can be had from the League
to advertise our existence in public service events =
designed by W2GTI|, Maple HIIl High continues to get
FR publicity, this Hime v G mag. ABZROH reports
his Bicentennial WAS, Congrats] WB2NKN did some
operating from St. Andréws Church in a tacent
Poughkeepsie demo. Psarl River Hish ARC elected
New —officers: WO2YLMN, WE2WBO, WAIEAF,
WAZELIQ, WN2EYS. AA2YYM now getting used to a
new FyO Key and an Accu-kever. W2V% . R reports
opergting mow in cw traffic nets, particyiarly L£5%
[35H0 at & PM)Y, Asst, Mar, WAZPAL says that tha Ny
Public Operations Net is iooking tor NCS and alternate
NCS. ANl are invited to join in the traffic fun and
informats. JAlbany ARA Novice Class off to 4 wreat
start. Initiat_enrotiment Is 70! AO2PJL now a Lile
Member of ARRL. WB2CUC sporting & guad up 40
feet. Io those running Novice tlasses ~ torm & 10 18
available from the l.eague it FCU 18 slow, Tyaffic:
SA2PIL 230, W2Y IR 143, WB2TGL 117, wa2ehkil)
36, WHZRUZ . 68, ASIYVYM 53, ABIQOH 28,
WEBZEKM 18, WAZCIY 3, WAZPAL é. WR2CUC &,

NEW YORK CITY ~ LONG ISLAND: 5CM, John H.
Smaie, WRB2ZCHY — Asst, SCM:  Art Matatzky,
WBZWFJ., SEC: K2HTX, RM: WHB2LZN, PAM:
WAZECOS. The tollawing are major AREC/RACES
Nets, join one,
Bronx

28.64 MHz 50.35 MHz 146.88 fm
Kings 28,64 MHz 50.35 MHZz 146.B8 fm
Richmond i 146.88 fm
New ¥ork 29.5 MHz 146.88 fm
(Jueans 29.8 MHz 5052 MHz 145.62 am/tm
Nassau 28.72 Mz L45.65 am
W, Sutfalk 28.73 MHz 145.59 am
Hunt}
R85 MHZ 147.21 fm
Smithy
28,61 MHz 146,84 im
(Babylon)

. Suffolk i 146,82 Tm
Note: Net times between 2000 and 2100 local on
Mon, Now 15 the time to start preparing for the SET
ceming up on Jan, 29 and 30. Check with vour local
EC to find out what's happening, 1t vou don't know
who your jocal EC is, cantact HTX and he will be
glad to steer vou in the right ditection, WA2ZTHY now
in L. A, He graduated trom Syracuse in May and now
makes his permanent home in CA- we all wish Eric
dood iuck tn his new career, W2ZAIR/MWAZETI on
Governor’s Isiand lost all their ant, durmgxﬂ_glle and
fiope to be back on ihe air sooi. WAZPQX/E was in
the NLI ares and wisited WAZJEX and WB2CHY.
Babylon AREC is_loaking tor new members, W2MXT
visited his son in England, Bob also tock  side visit to
Eelgium, France and Switzerland, WIN officess are

20, presg CWEHIRKK, vicepres.: W2IMN, BECN ¢
WRSHM, treas.; W2FVSE WAZ2U00 WPREH W22Y
W2AZQ, dir. Members are wanted tor WiN; tor turther
info, contact any ot the officers. WAZYES has a
homebrew "0’ scope, and i aise usihg &n MCBO
broadeast mic on the air, WASHSE and WE2AMLU
spent Two weeks In the Canadian Maritimes oparating
partable and maobile. The Highlight of the trip was
meeting VEIBFL. W30BQ getting back into things,
W2GE W2NEB| helped put up his new ant. (fficars for
the Univ, of PA ARC are WB2BT A, pras. WAZRFW,
vicepres,; WABAZL, treas.: WAJIGVS, »n:g Both
WBZETA and WAZBFW are from NLI. AB25JG was
4th Colintryw:ide in the 1975 ARRL DX Test In low
power cw, KIUYE has alsa bean aséigned the cail
K2TT. Congratulations to WH2ZNDI and K2PGY naw
QO V. Dtficers for 1977 for Great South Bay ARG are
WAZIZX, pres.; WB2DGQH, vice-pres,; WARPLUG, secy.
WRZPKA, treas; WEZKAW WHZOHY WARLUE,
Board, Suffolk County 4RC holding Naovice rlasses,
contact WAAHB tor further info. WAZJFA will be
retiring to Fl.. WKIMFY teaching an Aduelt Edue,
Course at Bethpage H.S, for the Novice Litense,
regisiration will oe L/17/77 with start date of 1/26/77
and last nine weeks: Traftie (Oect.) WAQWRKH 264,
W2EC, 250, WAZECOD 206, WBZLZN 193, W2LYH
g2, WAZBMI 61, W2MLL 55, KZGCE 39, AB2SJG 20,
WEDBGR 6, WIFVE 6, K2JFE &, WAZCSh 5, WAZYE!
Sy WZHMT 4, WARHSGQ 3, WA2PL] I, (Sept.
ARZBRE 175, WAZBM] 62, AB2SJG 48. (Aual
WAZJINX 22,




When you step up to big power we've got
the block-buster linear amplifier that will
Jive you a full 2000 watts P.EP.--all the law
Allows - with the features you need for a
clean signal with great linearity.

It's the Swan Mark II, an amateur radio

standard for top power single sideband rigs.

One-hundred watts of drive isall you need
to goall the way on all bands from 10 to
30 meters. And with the Mark Il, the price
includes the separate, matching power sup-
ply. Both RF deck and power supply are
forced-air cooled with highvolume, low-
RPM, low-noise blowers.

But if you prefer finesse to force, our

Cygnet 1200X is your ticket to new ldcks in
amateur radio, Linearity is excellent, effi-
ciency is exceptionally high, power supply is
built in, and features like provision for ex-
ternal ALC give you the flexibility you want
10 get the mast out of your rlg on all bands.
And there's more t0 come; The Swan
Cyanet 1200¥% gives you a solid 1200 watts
PEP. on singte sideband —as much power as
most pecple ever nesd—and you come away
with your pockets bulding with change.
Whether you do it by force or finesse,
seize power today with a Swan linear ampli-
fler.You ¢an get it with a Swan credit card.
Applications at your dealer or write to us.

Mark il 2000-watt linear amplifier with
120/220V power supply. . ... ... .. $849.95
Cygnet 200X 1200-watt linear amplifier
complete with built in 110/220v
DOWErSUPPRIY. .. ... ... $349.95 .

(Prices FOB Oceanside, CA}

Dealers throughout the world .

Swan,
ELECTRONICS

A subsidiary of Cublc Corporation
305 Arport Road, Oceansicda. $A 52054
(714) 757-7525

WHETHER YOU GO
FOR POWER OR FINESSE,

SWAN LINEA
ARE THE WAY TO GO. _




NEW

bhecome 144

across the band

® 978

the first name

in selid state

INTRODUCES THE
VERSATILE

R-312

More Channels...at the flip of a switch
Unlock the unique mode switch and 12 channels

i) More Sensitivity, Less Interference

.25 uV Sensitivity plus 75 db adjacent channel
selectivity and 70 db image rejection

) More Power Out
35 watts nominal with a minimum of 30 watis

. for a fot /ess

$269°°

Amateur Net

€ ﬁmm CA{_ELECTRONICS, INC. 7707 Records Street
Indianapolis, Indiana 46226

I THESIZED

FPROGR AMMAE
COUNTE R

TECHNOLQGY KIT FEATURES!

EMSIRICAL IKBROOGCTTOR #0 VHASH LOCK
e PROENOLOEY L e aa ...

R-F. GENERAROR [.¢, THRO 150 MHZ...

FREQUENCY READOUY AND SELECTION
THUMB WHERL SWLAPUHES, i ioeiv-n-0. N

PFREQUKNCY BPACING 18 EHZ vy
PTLITR +ox0 KHZ .

TLMTINGOL
CRYEPALITUNTNG. . . .

R, E. FIWER S€=300 MHZ

Do~ Hombs ANDL 1O0=13

L2 vouLT DLo. DUERATION, A.LC

IHCLUNED

TecunoLosy Kit 1

CONSTRUCTION DETALLS, FARDS LIST...

G4,

R.

i

F. BENERATOR

. KIT TECHNOLOGY [NCLUD
PROGRAMMAELE COUNTER
EMMITER COUPLED LOGIEC
LY
PHASE LOCK LOGP FILT

PHASE COMPARATOR '

L

l&wm%YMTlfcmmmm

ERTE KI’L‘ st i e e L3498, 00
TecHnoLoay KiT 111 wikeo TEn
A0 DAY UNCAONDLTIONNAT S0ARANTEE, 3565, 00

L FO BOA 4477 I&VINE.

ZR...MD“‘

" OCALIFORNIA,  Hi71B
PHONE (71418631~ 4544

HAME . v s v v vannanvnvnanarssssntoseansnsea
AIDRESS s v innn v it inii it aaraaressstais
CITY eavnnnna o n o a BTATE v aa a0l ZIP .0y
CERTIFIED CHECK/MONEY ORDER, 4y
CalnaDy WITH 20% DOWN cvva i arin s

ORDER NOW AVATLABLE FEB 1, (971

114 §NDaT

NORTHERN NEW JERSEY: SCM, Louis J,
NaRTHS v Amaroso

Net = Freq Time{PMY/3ays  Sess, QN1 @S
nManager
JN — 3655 7:00 Dy 31 3R1 12
WEBRCST )
NJN(—_—quQ& I0:00 Oy 31 1¥6 b
SN — 3730 818 Dy 2¢ 120 1
WARWIW
BN — 3950 $:00 Dy i1 s46 28
WRA2ZSILF
MIPN = 3050 2:00 AM Su 3 104 '
WAPSI
PYTN — 145.7 8:00 Dy 3170
WAZDIPY
SEC: WRZPHRO, PAMES: WAROPY WARSLF

WEZVTT, RMs: WAZWIW and WBZCST, OVE renor
irom AA2GEZ and OL repons from W2 TE) WB2CS
nd W2NR. This month's #5HR list includes WE2WT
&\Béc‘ﬂ AB2ASD WAZSELF WB2RMK and WAZDIW
WAZYLUIR Is a new EC and will take care of Patersol
and vicinity. He 5 also 2 new member of NIPN
WARIST who is ex-l.UIFBY passed both his Genera
and Advarnced, WBZRMK got his £xtra and i§s noy
Using the TH-520. WNZERPR WB2QXA and wWaZNPA
n-ﬂsed the Gieneral. WAZPCF passer] the Advanced an:
AXIAZL went from Novice to Advanced in one clay

v: ongratatlons to all. WAZTINI moving back to N
WAZERZ moving to Upper Saddle Rlverk‘v'nem-z
moved to Manasguan. Vwe regret o reporl tha
WHZEPY s d Silent Key. He will he missed by hi
many  friends. WAHO2RYD 'apraratmg from  WaYy
WRILIPK ".m:i K2BIG wan the 550 Club hidde
tramsmitter huat, AA2GEZ DXCC totals now up t
WH2EIU made WA, WH2Y )G rovd his Bi-Ce
WAS 4nd alse the WAG award, WAZESN has mate
number of TV studies. He monitors 82,825 MHZz an
can give his Interesting resulis to those who ar
interested. K2BHL enjoying his new SH-234, WE2 | X!
5 A4 Jiew ham in Pompton Lakes, W2JS0H bullding .
homebrew linaar. Ali nets will be aative In this vear

. Let 5 all suppart our SEC and his fine group o

n this year s operation, Traffic: (Oct.) ABZCS
*iz,. J\Bmm: 343, WHRIVTT 118, WARSLE T0
KIHHL 92, WAINPP 76, W2GLl B9, WALKFE/2 5C
WAZRRMZ 48 WEBZHSG -‘44 WRIR MK 44, WZBk
40, K2ZFI 36 WE2SWE 35, “JAEW)(M 33 :'~\ EI‘CI
EH. WAZPCE 24, WR2 i-() 20, W 9 |
17. WAZOPY 7, W

149, WAJD! 1 f-\i’ Al
1%, AZQLE 13, wWZaRv 10, WF\\ZYWK AC
wm%ma 8, Wﬁ’-\?(dlLJ 5, AA 3.\" W-ﬁJFUS 4
WAILIDOZ 4 (Sept.] ARZR ADE 34
WaC v Eﬁ WF‘QHS(: 17, teAs r\PY ib Wﬂl.?!'i.ll 1

W2IDH 2

MIDWEST DIVISION

1OWA: S0M, Max R, Otto, WELFF — SE: Wil
EAM/HE: WHEAVW. PAM/VHE: KALKH, The M|-
Bar-Ben Ciluk at Omaha staced a verv tine
Midwast Convention. Conghais bo  wWaEZg
HKAMGE on recelving the Mid
Year Award, WRLMA won a
Dentron funer, WASCDN now with Motnrola and als
Wl Mount Pleasant Club, WROAMG, Starm L ak
may go Up to SG- it WREAE H new iacation a* Ceds:
Rapids. New Novices: WRIWLY Ketlertan: WB @i,
creston; WEIWLUILL lowa City and WEBRWLUQ Salar
The RWRA at M1 Hyr had a LW aontest for memper
WEBRERL has Novice ulass. Mew Ed
ARV BX W.(HJV\JY MIIUJJ \J,,MA&MD IThe Alne
[habetes Assn. yot an assist fram the (2es Maolnes AR
with their Bike-a-thon. The Central 1A 26 Net no
Central |4 AREC Net with 80 check-ins. Easiern |.

;-mmteur ot t?‘
and YWHHLI

I)X_,L\ssn otficers: WHEFHE, bres.; WAgWOCR, veef
WARVOX, seoy-treas, WRNCU moved to Dallas an
WN)IJIT ro Minneapolls,  K@GExR  raunding o

Novices in Clinton, Ft. Dodge Club meets 3rd Thisr. «
Lommunity Celiega. WHBX helping de L,rnss with 3
hand dipo!c Congrats tn wBBJYK ENL an
WRELYIT on Advanced tickets, New o( KYCHK.
\Mﬂ&&! ang KPEGA. Evening session of 14 75M net

t 23002 untll spring. W@LYW and WOYDGE got Ga
Rzays msg to kir, Carter on its way. |4 79M (noor
QNI 1978, TC 98; (eve; @N1 ! (:»r(; 1. TLC
jCwi Gl 539. QTC 34 Ses3, atfic: WAGAL
244, KREVH 123, vLS 1.04 W(ISH 1[13 WA
a4, WA(ILKM 17, WIJL FF 9, WUBW 8, WQML)Q i
RODBRW 2.

ANSAS: S0M, Robert M, summers, KEBXF — St
WGKL BoRMs: WARSEV WBPBCL.. RiM: KBMRI. W H
PaM: WadEDA, The Hiawatha group participated |
communications contiected with the annual parade |
fine Haltoween spirlt. Public spirit 15 alive in Hiawath.
ORES5 15 Bullding siowiv o LF yan are interasted |
improving vour CW skills as well as pick up a fe
pointers an traffic nandling — 373% kHz dally at 8 O
Mar., WARWXY repurts a GINI for Cet. ut B3 and 2
messages handleg. They cauld use seme of yvolr mao)
experienced stations as liaison though., For the mal
groficlent - KS 30l kHz dany 7 oand 10 PR

KBMRI teparting 4 QNG ot 508 znd TC 209, Tr
Kansas W net under the waichiul eve of WAPLE
QN 708 and QYC 244, FEnr the iatest in weather «
what —~ why not? QNI 6:00 PM daily 2930 kH
wanses Phnne Net QNI 244, QTC 28 and KSHN QR
1192, QTG 198, Mar. \N}-\@!:l:\" weat Dusy camipllin
mgmrts and editing our tine guarterly publication «
the Ranwas Amateur Radio Public Service Cenps, wit
the capable assistance of KAMRI and pmbabtv othe
pehind the scenes. Many thanks to Ken's XYL tor
many haurs of v\amng an wen, The Central States 7'f
net WagoMB Mar,, TN /84, GTC &0 and many tn
to fhat Nebr. Karlsan Tex for bis managership i th
net, A Merry Xmas To Al and To All a Good Nigh
Traffic: WFIR 313, WAZVEN/@ 155, WHRLKA l()
WROYH 89, 82, WAQLEE &7, WReH.
WORFF 62, K$MR! 5‘3 W.mll':;nE .;i:, iu‘lsxk

17, WBRBO .15. WQ
WARERE 8 WRIOWK 7, WENYG 3.

ﬁ
JTTT N

MISSOURY: S5CM, L. G, Wilson, KBRWL — Asst, SCM
Joe Flowers, W!}OH‘- BEC: WHI:}[JBW Tha Missow
Slow Speed Nat {MSN] is iooking ot chesk-ins fror
the extreme Southern and Northern portlons Bt th
state. All stations are welcome to this fine training nea’
Anvone interested In forming 4 RTEY net shiaul
gontact gither rnysel! ar WAGEMX lor further I
tarmation. Congratulations to WAROQY for ARRKL
Bicentennial WAS Award No. j487 and KAVCD fe
his new nam center and pipe shap In Seringfield.
yery Impressive CD Headquarters at the Greene Ce
Eﬂ,heriff Headquariers including & 150 foot antehr
Twer,



2 NETERSe,

... Alive win activity at both
ends of the band! Be a part of the total
2 Meter picture with the Cush Craft
Twist Antenna. Actually two, easily
assembled, 10 element yagis in one —
the vertical elements are cut for the
high end, the horizontal elemenis for
the low end, and separate feed lines
are used. The A147-20T is tailored to
meet the demands of the operator
who enjoys the best of both worlds

— FM and SSB/CW.
A147-20T $47.50

2

. .. Extend your horizon — Explore the excit-
ing new world of amateur satellite communications using
low power with our multi-polarized Twist Antennas. All
models include phasing harness for selectable linear or right/
left circular polarization. Two of these Twists may be mount-
ed on the AT14T-MB mounting boom which is complete with
a pre-drilled plate for a readily available mast-through rotator.
Face this challenging frontier— Become a Specialist!

A144-10T $3250  A432-20T $45.00
%\ A144-20T $4750  A14T-MB $1395

PERFORMANCE ARRAYS . . .

Enjoy fade-free contacts on VHF/UHF with Twist Antennas and
Arrays. Excellent for scatter and other long-haul techniques. Double
your effective radiated power by stacking two Twists, or quadruple
ERP by stacking four Twists. Arrays are easily assembled for vour
special communications requirement. Write for stacking and phasing
harness details concerning amateur and commercial frequencies.

Dependable communications — Now Yours!
2 ‘

anter Freg, (MHz)
“No. Elements .~
“Weightibs.) =

S Wind Burl. Area (ft.4)




af eruoying silent, trouble-free TTY reception.
The RVD-1005 converts the output of any TU into a ¢lear,
y-to-read TTY video readout. The output signal can be
fed to & TV monitor —like the RVD-2110 monitor shown— or,
with slight modification, any standard TV receiver. The fea- -
tures speak for themselves. We've included everything the
serious amateur requires for TTY receiving at its best.

Best yet, the RVD-1005 is built to commercial standards,
yet is priced at a level the amateur TTY enthusiast will find
very affordable.

For an in-depth picture, write today for complete
information.

HAL Communications Corp., Box 365, 807 E. Green 5t.
tirbana, lllincis 61801 » Telephone: (217) 3677373

FREQUENCY STANDARD

KK , - “J BSCILLGSCOPE TIME BASE
500, 250, 100, 506, 25, 19, 5, *uum

2.5, ¥ KHz, 500, 230, 100, g LM e EONSTRUCTION
50, 25 Hz. WELL INTO THE ok POWER REQUIRENENTS

' 55Vt ibVatibme -
VHF RANGE o Y Rafio Sattery excelleot gﬁ,’ﬁﬁf’.’.
P

PROVIDES STRONG, PRECISE USE 48 MARKER asuanma f 4{@,‘
MARKERS EVERY 1 MHz, . FOR HAM RECEIERS Y

s IERG Tﬁ \‘l
CHOICE -
l 3‘ WIRED oc_ 2

P HOARD ey «ﬁ(‘%@;‘\
COMPLETELY KSSEMALED.
e oo SAA0S THL - $1QU8 SV
P.0. BOX 2366 INDIANAPOLIS, IND.46206}

Met Gl @G Net Gl ATC
SCEN 72 5 rriLake 18 E:
Hambten, 275 2% WON 177 131
MON 2§57 34 ®MSN i68
MOSSBN 366 i34 BHD 56

'~J

\?CJNK 15 batk on the ait after a long absencs,
D558N time nas been moved up halt 2n hour due te
hanu candliians. Congratutations to WEEIWIW new
flovice. WERWS now has taur members of his family
as licansed amateurs. By this time wa have survived
another vear of contests. Now is 2 11’] ood time to aligr
the rigs, get the antenna up another foot ar twa
improve out cude speed a faw words 2 minute and s
air 1977 contest ooals, 1Y sure would Be nice to ses &
M call in the top ten of each contest thus yaar, so lat
us by a little harder. Traiftc: (Oct) K WNK 478,
Wb 263.‘?&5 132, WEOT WB LF‘\{I %E}:

21 WRENPC l WA?O("LJ "17, WgO&Eﬂl}ﬁ.lg

NEBRASKA: 5SCM, Dick Dwyas, WEICP -~ SBEC

WHAGASM, Asst. SCMS: WB#(;-WR % \".’.ﬁauHZ
WRVY X continues fo  recover hicely  from  heart
distrizhance. WOLUYT) recovering irom an operation.
WA annual meet Sked for Dec. 4 4t Grand |sland,
GCWA completed plans for the presidential electior

relay.

Met — Frey. GMYZNDY QN m‘c Mg
NMN — 3987 1330 Dy 1187 32 WBOGWH
WWIN Wx — 39501400 -5 393 & W
AREC — 3980 1430 5u ans i WHR .
CHN — 3980 1830 1568 F01  WAGGEH
oM Nat — 34974 2wu M-F 131 B NAGALL
QOWA — 398 § W GE
SN — 3982 umu fay 1 7B WAILE
2 Mir — 16776 0300 M-F 435 32 KEGNI
160 M — 1995 0130 Dy WARCH.
Sandhijlls

Wx — 395¢ 1930 m B WEGIWL

Fratfic: WAVEA ?-5 WHG QJ!G 4 WABCE) 32
WRF QB 32, ch&KK 30, WEHOP db WELLE 29
WAQPCC 25, SAEI0Y ]3, KOGNT 12, Wl 11
WaLCP ]0 WEOMY 9, WAGQEX A, WIWKF &
muges 7, w.r\:;oc,zx 3’, ’NBGFYB 5, WBERJK &5
KAFJIT 4, WBRSWiz 4, WILJO \\UNIK& WAGLO\‘
J,WBHQ-MQ 2, WﬂiXB 24 WGRJA ANJUFE

NEW ENGLAND DIVISION

CONNECTICUT: SCM, Johp Mcraassor, WIGVT
I:hhﬁﬁiuaL. RM: K1E1R. PAM: KIEIC, VHF PAM

Wet —Freg.  Time/Days Soss, QNI QT
CN =~ 354 130072200 Dy g2 406 34
CPN ~ 1965 800 M-S 31 436
1006 S11 |

VHF2 2130 fv 34 368 17
High QML CN - WIGTT WalvGE and WL1EFW. CPI
TRGG & WAIVGS. SEC WIhGL enjoyed visit ¢

sTamford ARC and opportunity ot diseussing th
Conn. EC Program. Welcome to WAIRLY as new El
tor Eastern Conn. Director leHR obtained a Cor
qratulatnrv Message {rom Governor Grasse which w
ﬂ Amateur Radie to President-siect (,artm
(.N (:P Annual r—a1l Meetlng well attended and ver
benefmim KI1EIR 1EIC extend our thanks t
Sauthern Conn. otate Loltequ tor tacilities & to th
Statt members who attended as amateurs, Hadio Clu
News via WB2CHO and WA 1510 s Tor atl rmambers -
ask for it at next maeting. New Club Award Prograr
needs  response from  vour club. Stamford R
quelch |urst” notes increasing use of micrg
ézulers and advises learnings aboul tham now
Tri Ity Auction very successtul’ Southington AR
starts another Movice Class thanks to fine job b
Lz@P New atficers: Southington ARA, WAIUFC
pres. 4 KQy Y YICR- prﬁs. WLIOB, tread; WIEFW
secy.: ICRC “B/RA, KIELT, prés; WAlUQC
WIBGE, vice-pres. KI1VGS, freas.; WALTZIR, set
Gongratuiations $o: WEIAGCZ for Novica; WATWYE .
WAITWNF Tach.; WALYPG HI th Nl N & CPP
WIEFW Hil;h (;2'“2 VHE 24 East Hidge Jr, Hic
School ARG ARRL affillatson' prt comes Wint
Field Day — Jan. 29 & 30 Is the S£7¢ Thanks to alk fc
yaur help and activity thru 1975 Happy New Yeir |
alf? J‘gratﬁc (Oct.} W]E%F—W 357, RAA;V(-P [33

3 1 . W i
5ked ‘with WA]LZK;MM. WBLADC |s a biind girl |
Chatham, their repeater WRIAHR in  operatio
Wizsd Is G Director, APLLIS has bicentenni
award for WAS, Wa¥2yw/] stationed on Cape Co
WIBGW busy with Satellite WX pix and SHT!
WI1AYG gave A demonstration of a device al Soul
Shore Club. KITZC now home from  hospits
WALZQF related to WILDS, The 4 PMrs and ofh
groups had a luncheon af tha Alame. W1vTP mabi
ah 75, WEWEY in Brawstey, WALVOK Army MAR
WALIWGS Navy MARS, and on 20, WIFJ| attends
avﬁnmg classes at SMU. Tha follawing are orn the Sta
RAC Advisory Comm: WIFLU WIALP #1B
W1FJI WIREP, WIHL is sx-WIEIH, WICS
w-WIER. WAIZAZ helping out in EASN as NG
WI1EQH gave a talk Lo CRB lub abott our emergan:
wark. WilL.E appmnted WP«lW(at as Asst., EC for R
Cross, WBADYVY s secy. of B.U. ARG Wolvi
WAZOIK, pres.; WAlNNc. icespres.; son of WYL
WI1CW: WAIUZE, treas. WAIQKD getting Wentwor
Imst. station WIPTE back G ast, WALGMZ back aft
a vesr In MO WIEKE & wafs trip to England. WIN.
has Standard 146 A walkie. New ARRL afﬂluate
Capa Ann ARA, Gloucestsr, Alacn um AR
bora, Ashland Middie Hchool ARC i’éH 1
AaTTY. 1DW WILML attended :he NE lhO Met
8§, Lonventlon in Waest Ghent, NV, W1HI put t
antenna up 35t with a bow and arraw. KIEMU -
30, WALJIQA new ahtenna on 40 & 80. WIDY
Ieavlng for Tampa, W1l.MU building tube aﬂd snll
state vin. Lexington ARC had mesiing, W1ALIG
Heath HKever, WIIHA on 2 FM repeater, K1PNE w
sick, Chelmsfard ARA had fox hunt, Honevwell R
WD having an  Auction. KIPAD Net mgrn
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is in the ealing.

The proof of
" Triton IV

Here’s some of the proof . . .

K4EME -~ This is my second TRITON IV, They are excelient xceivers! WABICK — Luv it. Dynamite! WONXU — | am very thrilled with this unit, it is great.
I think you have scooped the field. WABAYA — | like CW and full braak-in, (Beautiful) K3TF) — 1 love the unit. WABVEZ — Rig is fust great. Combined with
your service makes a super transceiver, WNOSED — Beautiful radio to use. Magnificent CW filter! Iust a pure jov. W8IIT — | have had my TRITON iV for
two months and am detighted with it. YNIMBY — 1t is 2 very nice rig. WIGTX — New features very weicome, WOBYC -— Bought one of the first TRITON
I, like it so well | updated it with a TRITON IV. W2TBK — It is absolutely fantastic. WBDOP! — i am pleased with the rig. WA3GJA - Very-very-very
flice, Good audio quality, WSZBE — The most outstanding rig | have ever used. KBCIQ — Kxcelient rig, Good filters. WTBKK — Very happy . ., getting exceilent quat-
ity reports. W2CET —— Power-signal reports good, WB2UEH — 1 like the compactness and appearance. VESIBK — An excelient rig with superior receiving quality,
KaIVM —- | think it is tops. WA4LOG -~ I've heceme so used to dip, peek and adjust, this TRITON is a beautitul rew experience, KL7IHW — Fasy to sef
up—werks great, K4JXD — Seems to be very FB rig. WATKHE — Fantastic performance, Thanks for a tine rig. WB4BPG — WMo praoblems—tine rig. VEIBZ -—
Good work, WIHAT — Receiver better than expected, CW break-in is super. WOAP — Tremendous transceiver. | appreciate your engineering. WA2ZZIRG — Won-
derful, KOSFY - Rezl nice rig. You thought af almost every feature and built it in, KO9DA — Beautiful. WB0JIQ — Beautiful radio; however, your ads da not
do justice o the radio. WNSSOH — Very sophisticated—Fasiest turing rig ever. Very glad | bought it. K30V — Very impressed. W4LZP — Yery good resulis.
Put out 100 watts as good as 300 waif rigs, WA4DGY —— | think the TRITON 1V is great. WeGXN — Appreciate full GW break-in. WOINH — Enjoy light weight,
VEICYK — 1 am extremely pleased with the clarity of teceiver and after putting rig on the air, received unsolicited compliments en the audio qu_ality of the
transmitter. KAPHY — Was 3rd s USA, first In faurth district in WWCQ contest, WBRYU —— Own Argonaut, Both fine rigs. WACBA - Gompact, light weight,
good engineering, WB2WIG — TRITON IV is the maost versitile OW/SSB radin | have ever used, WB2FMY — Jufstanding. Highly pleased with performance.
WABACE — A real nice rig. | have owned about every other make. WSEGK — Works nicely, WB4ECO — | fried this ¢ig, a pleasure to operate. WAAYRK —
Exceilent reparts on audio, WBBNKB -— Wonderful, WIRPQ - An excellent rig. Love it. W8SOP — Nakes running SSB nets a real breere. Also gand on CW
nets. WL7IRT — Fantastic rig. WAMDB — Has rekindied my interest and enthusiasm in Amateur Radlo to an extent [ hadn't thought possible, It tar oul dis-
tances any competitive product al any price. WGEYR — Very nice. Been a ham for 45 years and now solld sfafe perfection. W2RPH — Excellent rig.
WHOTDK — TRITON 1V is a fabuleus piece of equipment. WSVIW — Yery nice rig WB2LOF — Wow! WOICY - Tnx for giving us & FH piece of aquipment
made in the USA. WBGHO — Very pleased. K4KXB — Seems to have everything desired. W4SZ — A pleasure tn operate, W2FKF — Greatest rig | ever had.
S0 far in a month 34 @SQ's without ane miss. Been a ham since 1922. WAGVC - Nething but complements, WBSEZE -~ Well pleased with performance and
simplicity of operation. K4ETI —- Rig is great. WSCNVY — Man—! what a rig. 've had this call since 1929, Never saw anything like it and I've seen them
alll WB2MZU — Seems fike everything the $----- O-- was supposed to be at one third the price. WHOVHE — | think it 15 a very good rig. WBSFTD -—
Break-in CW is very impressive, KOCBA -~ | betleve 1t is one of the finest HF fransceivers on the mavket. | can't tell you how pleased | am with the noise
bianker. | can get an the air from my home station again for the first time in a few years, Other rigs with noise blankers just didn't hack it. WATYHW —
[ am very pleased with this enuipment. It is cerfainly of high quality. WJUA — Excelient enuipment.. WBORWA - Couldn’t be more pleased with i, 11
vertainly has performed heautifully and fs all | expected and more. WB4Q)T — Like 1t very much — keep up the good work, WR1YVX — Really impressed
with looks and performance, WONG — Very FB rig. Performs up to specifications, an excellent design. K8PBZ ~— Already have TRITON ! aad IV. WIKD —
This Jittle "T-4'" js smocth as sitk . . . P've ceceived some very flattering reports about transmitter voite quality and the CW operation is the greatest.
WNBTT@ — | found that the TRITON IV was the best rig on the market for around $800. | fove it! W2IBK — It is absoiutely fantastic. W8FEI — Am amazed
4t receiver pertormance, i thought | had a top notch receiver with the H--- - ... . WIFYM — Your guarantee is refreshingly proper. WeMOK — Sure makes
a guy look twice at his old tube type gear. WITFS — Finest UW ever, W selectivity very good. WBBIVR — Very salisfied with TRITON IV, Just what | was
looking for to use on my yacht, Thanks. WASONP — Also have 2 TRITON 11, | am pleased that Al Kahn gad the good guye at TEN-TEGC thought of the CW ap-
erator! W2EMX — Excellent Amateur gear meets and exceeds advertised claims. WDAMJ — It looks like thare is nothing left to be desired. 1t is beautitul.
WESE -— The receive function is outstanding, It is superb in transmit. WIBY — In love with this fantastic gem, It's so easy and a pleasure to cperate.
WBASH — Very happy with performante. Particularly impressed with full break-in and light weight, WAQIMS — By tar the best rig | have eeer operated. | am glad
I decided on the TRITON IV and not one of the other transceivers on the market. WABHRO — Thani you pentlemen.

Add vour name to the growing list. See vour TEN-TEC dealer 1 r
or write for full details, TE N TEC
- iNC
' .

SEVIERVILLE, TENNESSEE 37862

EXPORT:5715 LINCQLN AVE, CHICAGO, iLL. 60846




Yes indeed!

It's been doing it tor years. Trouble 18, only big corporations and government communicators
could afford it. Not anymore.

May we Introduce you to Compu/Prap . . computerized DX predictions.

Now vou san have computer print-outs of prerlse times of band openings to vour tavorite parts
aif the world_ Plan your operating for maximum DX. Know what hours of the day fhat “rare ane" will
came thru. These are just a few ways Compu/Prop can increase your enjayment of ham rad:o.

-Compu {Prop i & ronthly computer print-out to & majer DX areas of the world And it's 90%
accurate. The computer program was ariginally developed aver many years by the government
Office of Telecommunications. This multi-million dollar data base s now available to vou via
Compu/Prep.

Main Electronics is making these manthly computer predictions available on a special
introductory cifer,

o NN WE S Y BN B N N B D b M A D B S N NN N A S I NGNS W N DX g,

4 You canh receive a FREE print-out to any one of eight DX A
i areas of the world by simply filling out and mailing the 1
1 coupon below. You will also receive full details on how to
[ obtain a subscription to Compuw/Prop. ]
: Start planning your DX NOW! :
I comey/FRDP i

1
: ELECTRONICS INC. / EPC Division / 225 Ida / Wichita, Ks. 67211 i
g Yes. | wouldlike a FREE print-out for my area to the point checked below. {check only ONE) g
i [dapan (JCentral Europe [1S.E. Asia []S. Central Asia ]
j [lCentral S. Amerca []Australla '] Mideast [7]S. Africa [
] i
| naME CALL 1
| |
g STREET 1
l\ GITY. STATE i ’l

~------------------------------'

QSL — CARD — QSL

& Key — Black Ink

s Border - Blue Ink

e Call— Name — Address
Red Ink

® Size —-- 32 % 52

® Glossy Stock

» Standard Report Form
on Reverse Side

100 Cards $8.00
Additional 100 — $5.00

= WRITE FOR FREE CATALOG

RUSS O'LAUGHLIN

P. 0. BOX 7575 KANSAS CITY, MISSOUR| 34116(5

Mail Check or Money Qrder To:
RUSPRINT — P, Q. BOX 7575 — NORTH KANSAS CITY, MQ. 64116

118 [&T=-

EMRIPN sent ott 2 nice bulletin. €1 FKI and K1MGO
o BO cw. Quannapowitt RA had meeling and W1LE
gave a taik and WlHBB talked about FL in VE9-Land.
Norwoad ARC hive classes canducted by WA LGSB
WAHUL has 4 Yaesu FT-101. WaAlIJRV has $B-104
WIAQG raceived reports from ECs: WIis BAE
RHD Il PE’X BJ LME SGA EQH; WAls: RTR TG
KINFW. WIDJF fas his Bxtra. WiCMH new OBS
wind handled the refaving of our Gewrnor fc
President Giate's smessaqe. WIAGWY active m severa
ve;xeater groups.  hassasont  ARA had n:
Auctien,’” aise banguet at Ridders, Attentlon all ECs:
Send your reports for Jan. Feb. & Mar. to your SCM
your SEC will be in Fi, K1DC is ex=WIWLZ, HHTN
w80, QRY, 55 QTC., EMRIPN had 369 QNI, 143 Q7 C.
EMIMN QNI 65, &TC 24, Traffic: ,if)ct.) WA I MSK
BaF, WRIVEL 208, WALTBY 14
WIBEX 124, KIPAD 106, WALEYY 102, WiHL 00
WIDMS 77, WIEMG 71, WALUG. 71, WALOWQ 63,
Walevz 63. WAl vj-d, WATZAZ 31, WATETN

40, WA LVME 26, WATRWO 22, WA IFNM 1

11, W1 1%, H 9, WALIFE 9, KILCQ 8,
WlAoG "-'. Wa ] 6, WHE =, AALVMU 3,
wWialLp 2 lMNK s WALQKD 1. {53 t) WIEMG
&, WAIQ 28,

MAINE: S5CM, Ed Brisiow, WALMUX — New SEC
wmzuz; alid KINAN, OPS ORS, KIPGS, ORS &

o:"‘

LNF z N & lG) Zt‘.K

WNIZQI WAILS Y FRE ZRG Z5L 25M IS
zol ZOR Z0% zPD zP0 ZPP ZP & ZoH (G
Acadia Naval RAC using ARRL Instructlon anc
publiclty materials; Plne Sfate ARC classes growing 4
newsletter aut; Arpostook ARA running Accu-keyar &
2 mir. FM clinics; May Min, ARC certificates out, alsc
newsletter & wonsorlng several radio oourses; Yanke
ARG met at Windsor (Augusta 5 R hosts); Int. Rptr
Grou uncludes Maine Hams & rpeels Sua. §130 PM or

W GUP 23
N2, éSant)WlR 128, WALIHT
WIGEM 2, WAINKE/L 2, {Aug.

NEW HAMPSHIRE: S0k, Robert C. Mltchell
WISWX = SEC: KIRSC, RM: WAILGCE, PAM: Op

Wwelcome new hams WALYZI WNIYZW WAl?P-J
WHls YZN YZU Z8Y ZEM ZEG ZEH; WALZFE
WALZF: WN1s 2% ZKJ) ZGU “ZLe TMI ZNS ZMY
Remember when ordering ham ficense (WA1--] plate:
from the state specity & characters in a row or you
might get the CH type. WI1JB raceived his 50-yeal
ARRL membership ue. KiLlMS one of top-tar
low power flnallsts n A B 13X Test, WiN] 23X buill
a 280-watt homebrew rlg WAILLAV happy to be bach
in _schaonl. EEF did ewcellent in recent FMT
WAIRGP gqt h(s Advanced at the Boston Conventian
WIGUX active on 80 & 40 cw. WALQGA endorsed as
ECHPS. KIRCS was awarded a plague from the
iiwanis for his participation In “sending Kiwani:
radiograms. W1GUN visited W1 AD. The GSPN held ¢
dinner at Andover. K1BCS vacationed In V1. WI1CMV
& HKINH participated In a ham radlo gxhibit i
Newport with 4 stations on the air. WA IPEL check:
into the Seagull Net often. WIBYS will be back a
WEBABCP soon and  looking  tor  NH stations
WaZDHI/1 back on the air with a Swan 500, Thy
GSPN had 414 check-Ins. 138 tratfic. Happy New
Year to all, Traffic: KIBCS 278, WIGUN LLR, K1NE-
ﬁiNVHVl].E B, WIBYS 4, WAIPE.L 2, WIsWxX 2

WESTERN MASSACHUSETTS: ST, Parcy C. Nobie
W8V R — Holiday dreetings to all! W1TN's D groug
waon first place in 1A Call Area leaders. Congrats
WIKES WATMJE & WITM are running Novice classe:
at Monuement Mt. High Schioal. Leominstar 2-mtr £ i
group of 14 cunqratulated by Fire Chief for excellen
work doring parade. KIDKE WIOBU & K1S5H bus
at home brew station WRIAFP. New MNovices
WALZVE WNIYZED WNIZAH WNIZAL WNIYY?
WNLY YW WNLYWE WALYVA WNLY XL WN1YXh
WATY YL WA IMIE Net Mar. WMPN M-F 4:30 3935
21 aessmns. (ANI ”14. tfc 33, total stations &0
WIDVW WMN daily 7:00 PM 3562: 3.
sesslons, QNI 0, tte 118. h::tal stations 16
WALDNB SEC WHAEN S0 5130 AM 39351 5 sessions
ANl 191 (86 on 75 & 10% thru liaison to repeaters)
tfe 13, wWalpLs ’T'ri-f.‘u. LUHF AYHE PAM WM AREC
Assn [Mt Lincoln): 21 sesslons, QNI 77 tntal station:
24. KZE Bark, Chy, UHF{VH BAM & EC (0L
("‘wvlock) Su 200 PM: 3 sessions, @NY 33, Clubs ar
asked to send any special intormation to me by lette:
ar_ radiogram for Inclusion in these raports. i rafflc
WIBVR 106, WIOVW 101, WILURD 92, AAIMIE 89
WITM b7, WAIQUIZ 34, WAITYY J4, WALTFBE 29
W100Y 15, W1ZPB 13, KIRGE 10, WALPLS 4.

NORTHWESTERN DIVISION

ALASKA: SCM, Roy Davie, KL7CUK — | am sorry te
report the Silent Key of KLYFPK an old timer in AK
[on was an FC at one time for Falrbanks. We are
fopking tor stations that can meet the DRNZ nets or
14,3175 at 19002 or 21302 to handle traffic in anc
oui of AK . If you can meet any of these nets please
cantact me ASAP. The ASN set a record far activity
this month with 780 checkyins. The AK Repeate
Aduisory Councli met this month with representatior
frem Falrbanks, Keni, Kediak and Anchoragae present
ELTIS qave a very informative repart on the toverage
of the L.ake Minchumina machine which links Atchar
age with Fairbanks, KI.7AE will soon have his new
tower and ants. on the air. KLJJR broke his arm ang
sume ribs while working on his ground system (ice)
KL7IPM has a naw corner refiector ant. for 2 meters
T he machine at Kogdlak is on the air fram the Min, tog
and covers the area véry qood. The SCM could nol
make the planned trip thls month in the clubs due te
tlu and other problems. Thera is 2 new slow-speed £w
nat on 3735 kHz at 18002 Mon. thri Fri, and 19092
Bat. and Sun. The purpose 1S for training of handting
?-!TFE:N]Btc. The name Is the MIinchumina Fish Nef

IDAHO: SCM, Dale A, drock, WAYEWY - SEC
WIIMH, PAM: WATHOS, RM: WABK KR&?.

Met — Freq, fime/Days NI TG My
FARM — 3,835 G0 Dy ar3 29 WiIT
IMN — 3638 0230 M-t lal 34 WG
HAGE“ - 3.89 1418 5 15




"As the designer of the

very first frequency

counter, I congratulate

you on a very neat design

at an excellent price.

Performance of thiscounter

is really impressive..."
ﬁzu/fﬂé

R. K. Dickay

F’rofessmnal Electncal Engineer
(Designer of the world's first frequency
counter at Berkeley Scientific, 1949)

Thank-you, Mr. Dickey.
Thousands more who own Hufco frequency counters proudly agree.
Since 1974, Hufco has made counters and “counter-offers” that satisfy people to no end. The

Hufco combination - a rock-botter price and sky-high quality—is proving a very popular duo.
Here are three good examples why:

A 500 mHz (6-digit) frequency A 30mHz or 250mHz (6-digit)
counter for under 40 cents per mHz! frequency counter — proven best
Figure it oLt. It adds up to unheard-of savings. With guaranteed sellers!

quality to match and exceed the overpriced brands. Let us
prove t 10 you today.

69.95

{30mHz kit)
1 6;9 . 95 $99.95 assembled
1500 mHz kit)
$199.95 assembled 1 1 9 L 95

(250mHz ki)

$139.95 assembled

r . f B K 1 B 0 B B |

No wonder people Please send me:

respect the Hufco name.

Incidentally, you’ll also find it on

economically-priced digital display | :?gfn"é.ﬂé%Eﬁ&i"%?{é}‘%dﬁﬁf% "'”92 95:"‘“"”‘”'&“
a 11 N

adapters, VO|ce-0perated l nformation on other andy FAuTco products.

I1 500 mHz frequency counter - 169.95 kiy 199,98 assembled
1Enclose check or money order. |

71250 mHz frequency counter - 119.95 kit/139.95 assembled
iEnglose check or money order,|

MName

transmits, power mike adapters,
CB/Ham timers, and more.

Interested'.f Mail to: Box 357, Dept. PR,
Rush us this coupon today. m HUfCO rrovo, Utan sicot sor/a75-8566

Addrass

CityiState/Zip

Januame 1977 110



SAE Radesse )

E-FM TWIST: Ten elements horizontal polarization for low en
coverage and ten elements vertical polarization for FM coverage.
Boorn length 130", weight 10 Ibs., longest element 40, 52 ohm Reddi
Match driven elements take PL.259 connectors, uses two separate Feed
lines, A 147-20T 145-147 MHz, 1000 watts.

i

SUPER AMP irom Denlion_

ARX-2, 137-160 MHz, 4 Ibs,, 112"

Tﬁr‘*f;:"ﬂm;‘m;—fmw—.:ﬁ?t? -

WITH 572 6° FoR 3574050

Call or write us for
Dentron and Cushcraft Products

f KRYDER ELECTRONICS

P.0. BOX 652 FORT WAYNE, INDIANA 46801  AC 219 / 484-4946

[ (the outside looks nice)

BUT
ITS WHAT'’S INSIDE THAT COUNTS

Reguiated 5 Vot Power Supply High Stability 10 MHz
rc’xo  2ppm ( + .0002%)
Plug-in Module.

industrial Grade
Teanstormer Guaranteed
for the Lite of the

Indusirial Quality

Built-In Prescaler Glass Epoxy PC Boards

Plug-in

Test Points

Full B-Digit Readou Far Convenience

Large 3" LED.'S

Separale Regulator

Automatic Blecimal Point Placement Far the Front End

Rugged Angdized
Separate Input for » 50 MHz Aluminum Cabinet

DAVIS FREQUENCY COUNTER

* 500 MHz & +.0002% ACCURACY .
* UNBEATABLY LOW COST

500 MHz Kit ................. $249.85 Instruction and Calibrating Manual . $3.00
Kits include all parts, drilled and (refundahle with purchase)

plated PC boards, cabinet, switchas, 500 MHZ Factory Assembled ... $349.95
hardware and a complete instruction

manual with calibrating instructions. Factory assembled units are tesled and
All parts are guaranteed for 90 days. calibrated to specifications, and are
Faclory service available for $25. guaranteed for 1 year.

DAVIS ELECTRONICS
Dept. F, 636 Sheridan Drive, Tonawanda, New York 14150

(716) 874-5848 Nyl

49n Y

yecaived their ARHL Attihation LUnarter, iqaho's SEC
W7JMH made the Charter presentation to the club's
pres, WAZVPW, WT7LY has his WAL confirmad, con-
grats. Poratello ARC reports 80 nersans attended their
Cict. meeting. Pocatelia’s Novice Net meets on 21,15
Mz, gach Sumn. af 7 PM. The club s also spoasoring a
license class at thelr local schoc), WARKKRJT has 2
tnost  unigue license plats, 3 WAQG issued by 1D,
Traffic: WZGHY 229, WZGBUD 97, W7y 2.

MONTANA: SCM, Hobert |90, WILR — The Clark’s
Fark Wvatley Amateur Wireless Society iras heen
formed., few Novices in_ Bridger ate: WHNTNFJ
WNZNFK WN7NFL. Butte Club actlve In many ways:
new quarters; Novice classes; many naw hams. W7BXI.
KICHY WYL.R and otheys heiped on the Governor
relay messaqge. The Hudson Bav Repeater is WRTAIL.
Bozeman hams are tasting the Ea%lehsad repeater. We
neod more Montana help on DRN7. Mew appaint-
rents: ECs WRBYEBK W7ROE W/TYN. PAM:
W7DEQ, QHRS: K7CT1, Asst. SCM: Ed Bodenberger,
WATE20. Traffic: WITGLU 70, KECHY 63, WZ7LR 12,
WAIPZIO 10,

DREGON: SCM, Dwight J. Albright, WYHLF -~ Asst.
SCM: Leland Melntosh, Wa TV SEC: WATUHE,
A K7RQZ., RM: KYOUF.

Net — Freq. QML QTS Sess. MEI:,
BN — 3908 589 ¥ 31 WA7ZsS50
NSN — 3791 457 150 31 WATLLIQ
Q%N — 3585 i64 87 31 KAWD
AREC — 39935 330 14 3L WAINEQ,
JC AREC - 147,06 74 12 2 WATTAE

B i’ =

Thanks to KISGE W7aMU K7TMS WATWIN and
others for heiping WB7NPP get up antennas In fime
for 45, Charly did FB in §8. The QCWA WYDEG
Salern picked up the mig from Gowernor Straub o
Carter (W3FA for relay on). Band candx vy bd had to
telay pefarae getting 1¥ into PAN., W7GHT helped {1D)
reslay. WB7NXJ recelved ticket. WB7DSK FB QHS
station, alsn assisted HMilisboro Police in Commutinica-
tians In cltg tor Halioween seasan. K7 TJR looking at
designs 220 frm rigs. W7DAN had fun in Oct. CD
party. A call you won't torget WB/FFB heard in
Jackson ¢ WBGPT1 rolis 1T 18 Whealer through OR
fate »t night, WA TAE W7TJ) buddies ot his Q5Q.
WIGHN slrprised W7?HLE with Q30. THN 914 time
Morse op stal Telegraph (both employees) years
ago. Two meters is pruvlng to the AREC net ta he a
hig hetp 3293.5 to 146.34/94 {or liaison when
condltions are tough. Stagger the fraffic; don't try to
send It all at one Yime some ane else might need the
reipeater. Traffic: W7WSE 219, K7QUF 171, KTNTS
116, WATUIO 98, W7DAN 84, WAZTXY 62, KTGOFG
58, WZGUM 47, W7HLF 43, WB7CBA 25, WYLT 14,
WEBTDSK 6.

WASHINGTON: SCM, Mary E. Lews, WIQGP —
me aMNl aTc

Nat — Fraq, Ti Sess,
Manager

WSN — 3590 3130 348 26 31
KIOIEAs

WNTN— 3970 11:20 1574 101 3l
WIPWp i

E:'WSSB“—- 3945 18:30 434 73 a1
W{-\RTS — 3970 17:50 L462 142 31
NSN — 3701 0200 457 180 21
WAZFUIO

AT

RMN7 an 3560 at 0145 and 03452, Daytime Reqlon 7
Net needs check-lnsv\;:er ward from net mgr. NWSSEB
new  offlcers are WATRCR, net mgr.: WATLGY,
secy Areas.: WIZIEL K/OUV WYSYS K7AJT dnd
KI5UQ, dir. WIJIE very active on intruder Watch,
W7axT Is in the Forest Hill Rest Home with back
probiems. W7V RO had high score tor WA Stale QSO
Barty '76 and WATUQG a close second. New officer:
for Dlal Twister ARC are KZAOZ, pres.;. W7ELU,
yica-pres; WB7AVD, secy.p wWATOWR, treas.; WIIBE.
Ard afficer; KZVNT and W7CZA, dir. Note when In
Spokane 7676 is a cailing freq. with 46, $2 and 24
used as simplex freqg. and 34,94 repeatar, Gears Ne
SUR. 3935 kHz, 12:30 check-ing are welcomes, Mt
Baker ARC WAZUGH, pres. WHAYZWG, vice-pras.
WATQON, secy.s WAFTYOK, treas.; WHYBZB KYIMNN
ane K?Y<H, board, Bellingham High School ARC new
call s WB7NPS. W7BUN fas a new 1001, tower anc
multl-band  beam., WIPWP back hamming after
summer of bur ln? power_cables, bulldlnq]a Bar-B-G
ang fishlng. ‘raffic: WTDZX  4us, KIOZA 99
WATEBBD 72, WILG 57, W7APS 4§_‘, WIBUN 3%
WitaD 28, WYGB 27, WIAIB 15, WATGVE 4,

PACIFIC DIVISION

EAST BAY: SGM, Charles R, Breeding, KEUWR -
Hast, SCMs: WEZF vE2ZAQV.5EC: WEIIH, Asst, SEC
WB6DS|, MNew appaolntments: WROIW and WAGCE]
O0%; WB6GJIX and WBBKGU OPSs. WBSUZX ha
faken over the dutles of Asst, Mgr. of NCN, has besr
appolnted RM, SEC WELIH says a meeting of ECs wa
held in San Leardro, K&ITL, Keglonal EC was prasent
‘The tollowing made NMCN Hanor Roll: WAGEBEY
WASEBEMYV  WBEJIK WeIXK HEPMG  WETYN
WEBBUZX and WBSVEW. With 4 rew four-elemen
20-meter Beam and working over the other antennas
washIL all set for 55. AT the Oct. meeting ot th
Northern Calif. Contest Club, B members presen
getting set for $5. WBEDXR building a new jinear
WABCSE and WeDMY running MNovice classes at th
silverado AR Socwety, Serry to jearn WAGAMB i
feaving Napa for Half Moaon Bay, KEOKO working ol
Z-rugter RTTY. CCRC iists the fnllowlnB new ealls
WASKWX “\.\'\#}BKYN WNGLAS WBEKX

club torming (n the Frethont area called South Ba
Armateur Radio Society., Far Into onll WBSTBK &
{41%) 657-g923. Traffic: KEHW 290, WaGJIK 16¢
KGIZR 149, WBTYII 141, WEIXK 2%, WBEUZX 67
WAGEBMV 12, K6TPB 12, WBHVEF 9.

HEVADA: 5SCM, Leotard M. Narman, W7PBV -
580; KrZAU, Thanks to the many who have e
pressed thair confidence in WEPBWV and KT2ZALL Man
things have happened in the NV $Section this summe:
W7ZT apd X¥Yi completed a world tour af man
couniries. A naw Radia Amateur Club, known 3
Desert Riders Hescug Club was formad, complate wit
a four-wheet drive command post unlt and sever
radio squipped two wheei units, Club Statlon call
WITLMN, W7JUO busy chasing DX with 230 cuuntrid
conflrmed. W7MWF and XYL WB7BOX have 2 radl




A properly designed filter
can tame the beast...

Whatever you call it,
the common denominator is

“I” for Interference.

The study of interference to consumer
products such as TV sets, hi-fis, and the
like from radio transmitters is a complex
subject. For a primer, see p. 11, "QST
Magazine” for March, 1976. We do know
that radiation interference can be greatly
reduced and perhaps eliminated by the
use of a well-engineered, quality-built TV]
filter. The low-pass type for the transmitter
is at times not enough...a high-pass type
for the TV set may also be required. But,
here’s the rub! If z filter is not properly
designed and engineered, it may not work
like a filter at all. At the R. L. Drake
Company, we've been designing and
buitding filters for over 30 years...since
before the days of “Uncle Miltie.” And,
these are real filters...not toys.

For your TVi answer, choose one or more
of the following:

High Pass Filters
for TV Sets...

provide more than 40 dB attenuation at
52 MC and lower. Protect the TV set
from amateur transmitters 6-160 meters.

Low Pass Filters
for Transmitters

have four pi sections for sharp cut off below channel 2, and
to attenuate tramsmitter harmonics falling in any TV channel
and FM band. 52 ohm, $0-239 connectars builtin.

DRAKE

TV-3300-LP
1000 watts max. below 30 MHz, Attenuation
TV-300-HP better than 80 dB above 41 MHz. Helps TV
i-f interference, as well as TV
For 300 ohm front-end problems.
twin lead

TV-5200-LP

200 watts to 52 MHz. ideal for six
meters. For operation below six meters,
use TV-3300-LF or TV-42-LF

TV-42-LP

is a four section filter designed with 43.2 MC
cut-off and extremely high attenuation in all
TV channels for transmitters operating at 30
MHz and lower. Rated 100 watts input.

TV-75-HP

For75ochm-
coaxial cable

540 Richard St., Miamisburg, Ohio 45342

R.L. DRAKE COMPANY o Phone: (513) 866:2421 o Telex. 288017

Western Sales and Service Center, 2020 Western Street, Las Vegas, Nevada 89102 = 702/382-9470
January 1977 121




from the gang at

MID CUM

Larry, KPSGJ
Charlie, WPBL

Happy New Year

ELECTRONICS

Jim, K§RTH

Dick, WPICI

New And Used Amateur Radio Equipment

MID CDM ELECTRONICS, INC.

2506 S. BRENTWOOD BOULEVARD
ST. LOUIS, MISSOURI 63144

Your long distance phone cost will be de-
ducted from your purchase.

314-961-9990

with a simple random
tfransceiver - up

imagine being able to fﬁefate all
bands — anywhere, with virtually any
transceiver — using a simple random
wire and an anienna tuner small
enough to carry In your hip pocket.
Size is only 2-3/18 x 3-1/4 % 4 inches.

Operate from your apartment with a
makeshift wall to wall antenna. Tune &
simple vertical for law angle, DX
operation. Operate from vour motel
ropm with a wire dropped from a
window. Tune out the SWR an your
mobile whip. Enjoy ham radic on a
camping or backpack trip with a wire
thrown over & tree, Prepare for an
emergency. Take it on a DX expedition
or use it for Field Day.

Match both high and low impedances
by interchanging input and output.
50-239 coaxial connectors are used.

The secret of this tiny, powertul
\funer is a 12 position variable inductor

This MFJ Antenna Tuner...

lets you operate all bands — 160 thru 10 Meters ~

o)

wire. Use virtually any

to 200 watts RF power QUTPUT.

$39 95

made from two stacked toroid cores,
and a quality capacitor manufactured
pspecially for MFJ.

Try it = no obligation. [f not
delighted, return It within 30 days for a
refund (less shipping). This tuner is
unconditionally guaranteed for one
year,

To order, simply call us toll free
800-647-8660 and charge it on your
BankAmericard or Master Charge ot
mail us a check or money order for
$39.95 plus $2.00 for shipping and
handling.

Don’t wait any longer to cperate on
all bands. QOrder today.

MFJ ENTERPRISES

P. 0. Box 484
Mississippi State, MS 39762

Cail Toll Free ... 800-647-8660 ),

122 05T

enuipped trailer and have been fouring the many
scanie NV sites, WR7RDX WTEIF W7FDZ WiV wWF
WIPBY WA ZTWLYSY and WATUG! enjoyed the haspi-
tality of many KH6 radio amateurs arid a tour of #
COMSAT site on the nofth shore, Island ot Oahu,
Hawali. K7Z0K and XYL attended an Orehld Cnnven’
tion in Hawali and iaured many of the [slands.
WTYRBV s a Silent Kev oty condolenrce tn WA 7L
and famiby. All NV Wadip Amatedrs are urged tno
sibmit statlon activity, on or betore the first of each
month, ieague appuintments are available to those
who are quallfled and interested.

PACIFIC: 3CM, Pat Corrigan, AHBGEW -~ R
KHEFAC, EC Hawail Isle: KHOHOU., Now that our
Bicentennial wyear 1s gane, we hope tor more greal
advanres in_ Am, Rad, in '77, Hauali Makatiki Houl

SJac (RM) reminds that WETN now_rneeting
TfTh,iSar 341 0 at 0700 LITC and $un. at 00D, We
still nead added sths for QNI, then we 50 back tn 7
rlays, Maul ARC did superb (ob of PR at County Fair
in "Qct, KHBS ILA BYG and 1JS set up plans for an
vxpedition to Kajawae Cty in Nov, Lots ol KH6s
active in Sweepstakes this past fall. ARRL. has a jiew
sign available for PR ang exaiblts If your just write Hg.
KEAG and WEKTE visited on returning from Asia.
There will be manv new classes for prospective nams
this year, Find aut in your local area so you can
answer inquiries, KHGILT wp on RITY on &m,
KHBAN sounds dood on 19/79 rptr now, with
relocation of rpir. Emerg, ARC will have annual gen.
membership meeting this month.

SACRAMENT VALLEY: SUM, Norman Wiisan,
AABIVI) — WESMU. New officers for the Radio
Amateur Mohile Society are: WEEST, pres.; WASLINL,
vics-pres.; Carol Fellars, secy.; WeRT treas.. WHYHP
WAGITE and WAGHWA, dir, The El Dorade = RC
provided communlcatlons tor the Heart Fund Cvole

Had a class with 32 enrolled with W7 Q) as instructar,
The Northern Amateur Relay Councll now an ARKL,
attiliated  radio  club. WH&JRT WBGMRG and
WHEMMR tecently updraded from the Novice ranks,
ALEIVE 3 enmpleting the memary for the dcon
lkever, KaRLY leamed up with KEBESG {o multli-op
during the 5% cantest. WABNJIL manages a littie 2-metear
work from his store and dreams of hig beam: erid
rmore time. Trattic: WaRSP 144, WEDEF 43,

SAN FERANCISCO: SCM, Rusty Epps, WeOAT —
WakHY and WG Y, whose fiFst son wis born ddring
the ‘73 &aRRL 02X Test, evenad the score with secatid
son born during the ’JE\ L0 WW OX Test. WNaNEIL
and WNGNBJ are ralsing eyebmws using thu'.ie calisians
on 20M phan FCC's ganf =~ they're bath
denetaist), The Petaluma DX & ES has its new HwlOl
al at club stn. WHGEGE, Cangrats to WRRNL who
quaiitied for ARBLS 40 wpm ¢nde proficiency daard.
WEGGR husy with Red Cross work and speeches
almut hig work following the Guatemala earthquake

ABQEE i3 a new ham in Foriuna; WBSRWE (ex-
WAJC:MD) is new In Santa Rosa. Wov Il KBLLC WREAS
NMLL PZLJCS TS SWU & UPY supplied extra
coammurtications for Petaluma police dapt. on t4alio-
ween night. Tratéic: WeRNL 198, WEIPL 189, K67TP
147, WaNL 80, WBBUPY 54, WhGAGR 2,

SAN JOAQUIN VALLEY: ST, Charfes MeCannall,
We P = SEC: WABHNO. WABSYAB 0OPS, Tulare o,
ARG meets 4th Fri. at Redwood HS, visalla. wallLR

pres.;  WBSMGG, vice-pres. WﬁMUV, sen\:"reas.
© reets Fnd Tue. at the Coarthouse.
KHKLY, pres, Central Vallgy RE mests 2nd Thar. at
YEW Hall in Delano. WBOVGEL, pres.; wellZ, wice.
pres.; KeJCY, secy. WHUBA, pr. WBERYT teaches
license class, iCongrats to AABEX| WRBEBRGF WHGBLS
on new Tech licenses, WEQKP has Allas 213x &
teaches FARC license ciass with 104 sturdents, WoJPLI
has srew Cailing & 1ine and 62% 1, WABPX (3 a Cygret
0B, WBET TP KBERGE teach license class in Hantord
with 53 students. WEGRY now WG H. KeMGi X not
breaking radia silencs, WAGHEXI| has an (G 225, Hope
sveryone lound new gear they waiited under the
christmas tree. WeRMHLY walting for his 20m beamn to
arrive, ACEVHE KBOZI WBGEITM are getting o 160
tn. WEEFPY In the Navy, Have a Happy MNew Yedr.
Traffic: (Oct.) WaABHRX]) 32, AL6KMW 16, WROAIM
‘; KEPS 5. (Sept.) WABRXI 24, KoPS) 5, WBoMG G

SANTA CLARA VALLEY: SCM, Jim Maxwell, WEELF
—- SRCT WABRXE. WEALK, WSHEFF made 29HR.
Welcome new ORS WBGHBT, now tapping reaularly
on NCN. Thanks to WEVZT for taking on this calumn
last month during my wacation! WABTUF. who
recently compiet his WAS the hard way through
dcar, now has $ continenis contivmed via the orbiter,
a first for CA, The structure for the pext Gicar i
naarmg campietion under the watchiui eve :)f k S5,
Oy KECAF shartened his call ta KePU ?). E
sweet sounding call on cw. HKEGZRE stands will ng to
el info re membershlp in the SCV WHF Heopeater
Soglety, WRGADE, tu interested users, Membership
not anly sUppotts operation of ABE but aiso prings ar
excellent  monthly newsietter thyough the raail.
WEASLH says SPECS net did han%up toh ef supBorting
another March of Dsmes Walka hon in Cict, VIthers
helpin out ware WABROM WEOCH WHELGN
wabLl weaIN WNBGSW WRBGESE wBb IJX KBS EM
WBbAAJ WaGIFH and Father walter Harner WEEGIZF
reports worklnq into Fresne via 28 during Oc:, from
h|s Hing (_l ¥y location. Angther new repeater gearing
for 220 savs WSk ﬁ(ex-\'\rﬁ.q. The raw rig
WF!&P\WC will use the 74/34 palr. WBBGHRZ ey
editar of the Palo Alte ARM PAKRAGraphs, interastec
in whlfplng up activity In the 160 to 190 kb4 bhang
Any kers?  Meanwhiie, POARAGraphs  ww-eddito
WASMNCE/L still promoting, with the' es:amlshrnent o
4 20 simplex channel for his Harvard colleagues hi
latest project. NCOXC pres. WeX reports the 1977
Fresno [nternaticnal DX Convention will be held Apr
1 thru 3. This again epansmed by the MNoartham e
gang, with K655J at the heim as convention chmn
Interested in hear!n% detalts of S0V emergencv pre
paredness activities CMO s ’
{w &R XB) and Re lnnal E(. KEITLE hnve ta ks, il
travel, Tratfic: | \:t.z‘ WeYRY 23[9, WhNW 66
WHERFF 6%, WEAUC 63, WHEVIT Ag, WBEHE?J t”
ep .
WEOI| 39, WHEHBT 34, WBGIMI 18, WABHAD 3

ROANOKE DIVISION

NORTH CARQLINA: SCM, Chuck Brydges, ywW4w X3
T WAEHTF. PAM: WAOFQ, VHE PAM: K4GHR




/¢ GENAVE

Hano-Held
2-meter FM, 6-
channel, 35
watts hand-
hefd with
factory-
msta.'.'ed tone
encoder

GTX-1

Hand-Held

2.meter FM, 6-
channel 3

ts hand.
he!d

CHECK THESE
FEATURES:

e All metal cass

¢ American made

e Accepts standard
plug-in crystals

» Features 10.7
MHZ crystal
filter

* Trimmer caps on
TX and RX
crystals

® 3.5 watis output

» Battery holder
accepts AA
reguiar, alkatitte
or nicad cells

* Mini hand-held
measures 8"
high x 2.625"
wide x 1.281"
deep

The HAM Gear for ‘. 1977
'299°

249"

* Rubher ducky
antenna,

» Wrist safety.
carrying-strap
included

# G channels

L] Factnrly-dlrect
to you!

Accessorles

Available

* Nicad battery
pack

* Charger for
GTX-1 battery

pac )
» Leather carrying

case
« TElll tone
encoder for

54995 $5Q95

GTX-200-T

2-meter FM, 100 cbannel
comhinations, 30 watls
with factory installed
tone eacoder (Incl, 145.94

" 52495

TONE ENCCDER PAD
Plug-in Installation an most |
amafeur transceivers.

TE-1I TE-I

auto patch /

2.meter

combimatians,

GTX-200

FM, 100 channel
0 watts

iincl. i46.94 MHz)

$1 9995

r---------'HUBR‘{! USE THIS HANDY ORDER FORM‘----_---1

HAME

4141 Kingman Dr,, indianapalis, IN 46226
Phone-in orders accepted (317+546-1111)

[ Certified Check 'Money Order
[ €.0.D. Include 20% 1

Note: Orders accompanied by personhal checks will require abayt
iwn weeks to process.
20% Down Payment Enclosed. Charge Balance To:

] BankAmericard #$—
] Master Charge %
Interbank #

ADDRESS, CITY.
STATE & ZIP. AMATEUR CALL __
Payment by:

[} Personal Check

Expires ..

£xpires ..

IN residents add 4% sales tax: 5

Expires ..

All arders shipped post-paid within continental U.8,

/N

INTERMOD? Virtually None!
SELECTIVITY? Really Super
NUMBER OF

CHANNELS? From 1 to 22

GTX-202

523995

{incl. 746.34 MH2)

The GTX-202 is adaptable anywhere-—at half the
price of synthesis—so, buy at low acquisition cost,
and add crystals later as you wani them.
CHECK THESE QUTSTANDING FEATURES:
* Massive heat sink to maintain power
over prolonged transmissions

e 30 watts (nom.) output

« 8-pole crystal filter

¢ 15-pin accessory jack

¢ Dual-gate MOSFET front end
Same Circuitry as used in Genave's famous Land
Mobile transceivers . . . Manufactured in America by
the same Government- -Inspected facility that pro-

duces high quality reliable communications and
navigations for marine and aircraft industries. /

GTX-2
2-meter FM, 10 channels,
30 watts with pushbut.
ton frevency selector
iincl. 146,94 MHz)

$1 8995

GTX-10-S

2-meter FM, 10 channels,
10 watts (Xtals net in-
cluded)

5149

[ Ringe Ranger ARX-2 2N
Base Antenna

[77 6TX-202 523995 52995

BTX-200-T 95 .
O 5249 0 mmn 2:M and 6-M Trunk $299
oeme  $§QQ9s [1 TE-) Tone Encoder Pad $5Q95

] 6TX-108 $I 4995 '3 TE-II Tane Ercader Pad $ 4995
PS-1 AG Power Supply fi
oewz - 8|89 ﬁtml_faﬁa*k:; of tansceivers $699
[J &T1 524995 and the follom:(l;n standard crystals
@ $4.50 P
o STLIr $29995 gnn;&t;ndard ccrystals N

Add §4 per Radio for Shipping, Hanrdling, and Crystal Netting,

ACCESSORIES FOR GTX-1 and GTX-1T

1 PSI-18 Optional Nicad battery pack ... 52995
[J PS-2 Charger for GTX-1(T) battery pack ... $3995
{7 BLC-1 Leather carrying case ..., 51 295

T
o
{7 TE-HI Tone Encoder (for use with GTX-1} . $4995 g

-I--H_H------_-!------“----------J

lanuary 1977 123



‘a digital

urn your transceiver diall . -
With the Digi-Dial Adaptor your counter e_agglv
adapts fo Yaesu, Tempo, Drake & Line,

juency counter? Get Both the DigDiat

Your counter beeomes

‘Like magic. Hufco’s Digl-,DiaI Ma"ptort‘ums any -
{requency counter inte an ahsolutely accrate digital
“display! Inexpensively! With continual digplay of both
transmit and receive frequem;les — 88 fast asyou .

Kenword and other transceivers, {Tell us which other
“ brand you have. We'll tall you if the adaptor fits.;  *
-Operation requites only a connecting cable to tha
transegiver VFO plug, Translates vFQ Qutput log - -
1hrough 2.5 mHz. No jniemal connection of madi
cations riecessary! Completemstrucncns inclide

w & raquenty caunter from Hufco We

,Narnﬂ o

’

display!
'DIGI -DIAL ADAPTOR

o5

kit fom'l

Order yours today'

Address .

Gher;k or money order enclosed
Ci Complete data an Hutco
fraguency countars

Box 3‘5‘7 Dept T
Provo, Utah 84601 801.'375-8566

You can get an ID buzz every 9
minutes (up to one hour). Simply set
the alarm time to the beginning of your
Q80. Then tap the ID/doze button.

You can also set the alarm to the
exact minute to remind you of a S8KED
or simply io wake you up in the
morning automatically every 24 hours
{no need to remember every night to
set the alarm).

Four large .63 inch digits provide
precise time to the minute. Seconds
appear at the touch of the ID/doze
button.

Pressing the ID/doze and fast set
buttons reset and hold the seconds io
zero for precise setting to WWV until
the fast set button is released.

The separate AM or PM LED
indicators blink at a 1 Hz rate if the
power goes off momentarily. For
longer power outs it resets to 12:00
LAM and the AM LED bilnks.

rThis Digital Alarm Glock...

is also an ID Timer. Assembled, Too!

"y

Setting the time and alarm is simple
and fast with the fast and slow set
buttons. Even the XYL will find it fun.

110 VAC, 60 Hz. 3-1/8 x 3-3/4 x
3-3/8 inches. One year warranty. Made
in U.8.A,

Try it — no obligation. [f not
delighted, return it within 2 weeks for a
prompt retund (less shipping).

To order, simply call us toll free
800-6847-8660 and, charge it on vour
BankAmericard or Master Charge or
mail us a check or money order for
$19.95 plus $2.00 for shipping and
handling.

MFJ ENTERPRISES

P. 0. Box 494
Mississippi State, MS 39762

Call Toil Free 800-647-8660 y

124 0S¥

HAMC, EC of the Manth is WA4Z1A {since '74)
l'nr btanley Coupty so get In touch it you are in his
area. WB4aMU s now Asst. EC for WB4CES. WATYE
has 2M gear en voite and 'needs eleven cards for
CW-DKCC. WAEHF repurts good turn out for Hallo-
ween Patral by Cape Fear ARS, W4LAR (EC Union
Ctyh reports WASYMW and WB4YMW tour houses
apart_and new hams. Cenkral NC Tie Net tballsburv
13773) reports 31 m;smns, 1307 QNI a 10 Q7.
WBAVIM " 1s new netl ?N for rNCTN UNC at
Charlotte eluh call is WRBAWID with 22 inbrs runnlng
an H-Line with WAAAPL, pres.; WA4HWT, vice-pres.;
WAGT ], secy.; WBIGFJ/4, tr das.; WB4RJZ, trustee,
Mew nft;cers tor Brlghtleaf ARG are WBAKZG Eres..

. wl ce-f:res,, H, secy-treas.; WAL

5 on zM angd still hopes to finish

seb X this year. Alamance ARC mall project busy
with K4YZ0 spearheading 17 msges. Onslow ARC has
new rag calted Passband which looks great and new
uificers/?7 are WA4TILI pres,;; WB4ERZ/KECIL/4,
nce-pres.; WASMMS, secy-traas, A very Metry Christ-
mas and Happy New Year and thanks f‘rJr4ynr51(|;suppot

this ast  year. Trafric:  (Oct. 142,
WASNEW/ 108, WAAPSL. 10 ‘4FTB 105
WBAMRE 62, KAMC 44, WALKSO'4 44.

38, WHALY 25, WaFMN 18. WB4FFX 17 .W4EA1I4
15, K4TTN 18, WAWWR 13, WdE , KAAIH 6
WRBACES &, WASGIL %, wwc:x 4, WO4SRD 4.
{2ept.] K4AMC 5%, K3AIH &,

SOUTH CAROLINA: 50M, Tom Lufkin, WA4DAK
fhsgh. GUM:  Gary M. E:a\’nette WAMDE, SEC
WHATNS, PAM: WAMTK. RM: WB4OHZ, ED results
are oub. Congrats to Spartenburg ARC (best in SC)
Trident ARC, Niedmont ARC, and chas AFS Hams.
Cangrats to WH4ARJ aon :nakmg BPL. third time.
WB4ODEBZ appomnted 4RN \}Daytlme) Net Mgr. has
resigned as CN mgr. WEPVYW reports the Anpdersen
Club active with Nowce ciass, repeater net, and had an
axcelient AREC exercise with |local Emergency qroups,
a very good pubiie refations effort for ham radln_
Dont target SET this month, we

frontact yvour EC or WEB4TNS), Lonqrahs to Ulﬁ-FleId
ARC, Gafthey on ARRL, aifiliation, WBSGOK pres,
WHANBK reports a SixiMater Net'started '(50,250
MHz Sun. 89 PM on n-m; New licenses: Adv
WHACOS; Gen, X WALs Jw
Navice Wads YAF WSV UHA UKA YLl YUY ki
and WB4s WWZ and UKT, WENTO back

in KS, Nets: Freq., Time, QNI, QTC,, SCSSEN, 3915
Mz, 700 UM, 1281, 159: Ahdersgn @ Mir, 37

4; 30" PM, 399, ‘Ja PX, 3.900 MHz, 55
CNE, 3,.. 73 l\.-1HZ F:OD F'M _#94,
MHZ;10:00, 209, 7 3
S5, Traffic: WBAA
WAANK

\N

VIRGINIA: SCM, Robert L., Follmar, WaQDY — SEC:
WBADTG, PAM: K4VWK Asgt. PAM: WA4LY L. RS-
VN K4LAF, Vi WALERS, ARN W4SHJ, WAKEP],
WhrdEP) fpts that W4QOL, ihecked Into the VSN
every day during the manth wf Oct! A perfect record,
congraks John! WAGRDI getting a Hew Kenwood
Tx520 (he hopes). K4GR ‘says that he has a new
microprocassor “hut tf won't talk to me vet,” hi.
WalUQ wonders whaere all {he tfc. has gone. Guess the
answer s more orilglnatlons. hi. WA3 KKP rpts South-
west VA Community Caollege is getting on the air. The
ciub is now forming but no call as vet. Have MNovice
aad Advanced clagses beginning 2ach guarter for
college crecit, The Farmville Rpté. WR4AASW, was put
on the air (31/91) 10/18/76 according to K4V
Fa, WEMPNY and husband an a visit to Engiand am:l
WIH ‘guast’ operate from G3IPAY for 2 wiks, KADHB
w ORS) sent 39 msgs to new members of Morse
'lPlegraph Club whose name and address appear in
"Brass Pounders Gossip,” a Bi-monthly pub. from
Toleda Morse Telegraph f.luh wWaAYILs cw rig bygke
devwny But getﬂng it fixed. WAYL'G has new B & OPS
appointments. WAL XB stiil sutfering trom rig troubles,
M EC f James City Co. now has OPS.
WALRJE ties QRP and participated ih ¢w 55 WRP!
Also working on Heath llght-switch. WaOOL rpts
SV ARG having license classes aach week, Also assisted
Iocal police during Hallowesn & Election returns.
WB4EKY had no rig for 3 wks, so got a new Triton
WRALILY, new Richmond Ec, panning meatings
with Oftice of Emerganc %emces to "“beat up" the
Richmond AREC. W1t now WENWM, has new
tri-band, 2-eement quad fur 10-15-20, WA4NOB
finished bldg. an SEH-230 linear & it works wondars.
KAITV passed his Amateur Extra, congrats. Alse has a
new Triton V. VP WAKFC just returned from 1ARL
£C rneeting in Bogota and wisit with Bahamas ARS
Suc., WAKX finally “‘broke down,” now has 2 mtr, rg
iphone} In gar, Reports new ham at WEv A, WR4TH
wearlng JNOS [W4KX}, 22 vear old <h. enqr. Hat, FB
OM. WalUJ recd 2 nice cartificates from QUWA
being licensed fot 50 vears, FB! G0 WB3OXD busy
with 55 and DX ‘iest, He says more aguip & better
antennas are the answer. KJPIY ORS writes from
Napies Bay WX bad, hoating cancelled, Headed far
Sicity and Hafia. Wd.éM back from We-land, Tratfle:
AKX WAA4E

K
¥ 46, REFEL
33

WA T .sn
KB 24, W4TMN 23, WAAAJF 15,
WAOOL. 14 WB4FKY 13, WALEQW 1
WB4UUY §, WANWM 6, WAINGE ¢, WBIFDT 6
KAITV 6, W4MK 6. WakFe 8, K4CGY 4.W4KXE a.
WakX 2, W4DM 1, WB4DRE 1 F@,ept)
WRADBK 1 WEAEDT 12, K4KDJ 11 K4F 1
quﬁn 5. U-\ug] WASAJF 37, WATZC 6, WBaUUY 2,

WEST VIRGINIA: S5CM, Kay . Anderson, WEDIUY —
Asst. SCME Don B. Morris WHIM, Spencer amateurs
eperated Council Station WBWV'A at the Black Walnut
Festival. QCW& dinner meeting Charleston, elected
WEBOK, pres.; WENR, secy, New repeater, Lewisburg
area, WRBAKZ-13/73, Congrats 1o Logan ARG for
nlacmg 6th natlonwide in Fi contest. New Novicas

WRERLRE WORDKD WDBNLS WORHDC WBRWOY,
New Techs WBELUX WDECSG WDBDBW, WWN Naoan
Oay Net with 30 sessions, h54 stations and 118
massagas, WWN Phone Nat held 30 sessigns with 105)
stations andf 190 massages, CW Net in 31 sessions had
203 stations for 126 massages. Congrats to the MNovice
Net under the MCS, WBBTEA with 31 sessions 203
stations and 128 rmessages. Another family team in
Fairmont, WRDPT, WDEAQA and WDBARZ. KBREW
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GREE]  2M PLL TRANSCEVEN

Fpt- WA GRS A LEB QW'AM

A brilliant new 2 meter transceiver
with every in-demand operating
feature and convenience

* Synthesizer and VFO. ¢ Built-in VFO (continuous coverage,
144-148MHz in 1.3MHz segments.

1kHz readout).

# Hi-Lo power provision,

* Allmodes: NBFM, WBEM, AM,
SSBw/USB/LSBand CW.

* Frequency synthesizer (PLL)
3 Knoh, 600 channels, 10kHz steps.

+ Built-in AC/DC power supply.

* Double conversion receiver.
16.9MHz and 455kHz -F's.

* 8 pole SSB filter plus two FM fitters.

* 100kHz crystal calibrator.

¢ Receiver sensitivity:
FM: 0.5uV for 28db S/N.
SSB/CW: 0.25uV for 14db S/N.
AM: 2uV tor 10db S/N.

& VX0, plus or minus 7TkHz. » Voice operated relay (VOX) or p-t-t.

* LED readout on synthesizer. * Audio speech compression.

+ Standard 600 kHz splits pius...
» Two “oddball” splits.

+* QSCAR transceive 2o 10
meter operation.

» OSCAHA receiver built-in.

* Connectors on rear for separate
2 meter and 10 meier antennas.

+ Noise blanker.

s RIT, plus or minus SkHz.

* Power out/"S" meter.

* FM center deviation meter.

« 10W minimum output power.
NO TUNING!

* 50MHz or 432MHz converters
will be available. Interior space and
terminals are provided.

+ Size: Inches: 5H, 14.88W, 12D.
MM: 128H, 378W, 305D

* Weight: 28 1bs. {13KG).

AVAILABLE AT
BARRY ELECTRONICS CORPORATION

THE NAME THAT'S KNOWN AROUND THE WORLD
COMPLETE YAESU, KLM, KENWOOD, DRAKE, ICOM,
TEMPQ, SHURE, TURNER ASTATIC, HYGAIN, LARSEN, KDK, ETC. IN STOCK
TOP TRADES GIVEN ON YOUR USED EQUIPMENT
BARRY ELECTRONICS CORPORATION
512 BROADWAY, NEW YORK CITY, NEW YORK 10012
BARRY INTERNATIONAL TELEX 12.7670
NOW OPEN SUNDAYS12TO 5
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Personal Computing

i the past vear alone, aver 10,000 computers were sold to individuals, By the early

198(0)'s, experts project that 1,000,000 personal eomputers will be up and running——
computers in the home, school and tamily busingss.

The job of Personal Computing magazing, is to maké certain you know what cornpu-

fers are, how to use them, and in what ways they are changing society around yvou.

The first issue of Personal Computing s out and it is 4 classic. Included are useful

articles on computer hobbyists, cumputer games, computer art, low-cost cumputer
mjuipment, computer crime and most imporfantly, articles on how to program a com-
puter and how to make 4 cotapuier useful for your own personal needs,

Ta order your subscription, Hll out this u:mpon and return it with your check for
©58.00 to:

Personal Computing

167 Corey Road, Brookline, MA 02146, USA

STATE & ZIP

“Meote: Personal Computing is 2 bi-monthly publication. Foreign rates: Mexico and

Canada, $14 susface majl and §18 airmail. Al other: $26 abmail.
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MONARCH
TBSEM/4KWP

By the only test that means anything .
on the air comparison . .. this array con-
tinues to outperform all competition . ..
and has for two decades. Here's why
... Telrex uses a unique trap design
employing 20 HiQ 7500V ceramic con-
densers per antenna, Telrex usas 3 opti-
mum-spaced, optimum-tuned reffectors
to provide maximum gain and true F/B
Tri-band performance,

051

For technical data and prices on com-
plete Telrex ling, write for Catalog PL 7 .

‘\INIF l'lJI

ILLUSTRATION BALUN

ILLUSTRATIDN TRAP

STEP UP TO TELREX|

Professionaily Engineered Antenna Systems
Single transmission line “TRI-BAND* ARRAY”

’ re x Laboratories

AGBUHY PARK, NEW JERSEY 0702 WA E

Welrtan has 44 in his Navicg Class.
95, WHESAW 76, WEBBDQX 62, WHH ””H""&""ﬁ“éﬂ‘
;23, WHalll 43, WBCUI. 22, WEIWX 30, WEBEYMJ 2§
WEFZP 11, W&lM 11, WBBZVK 190, WDRBAOQ E
Wirq‘llﬁltj?&é W&E&:F[__ﬁ. _WABRLFW 6 WASPO!-:
WaaRuz 6, 6, WBBCNN 5, KBQEW

ROCKY MOUNTAIN DIVISION

COLORADO: SCM, Clyde 1 F’ennay, WAGHLG -
SEC:  KPFLG. RM: WBEHCK., PFAMS: KON
WARIYGQA. Among the new rigs and equlpment bein
hieard on the air 2te WILQ with hlt Triton 1V, KAPY
with a Kenwood TS-520, WBETAQ with new Heat
Phone patch, WIRE with new HT-106, K3HPF wit
If‘ ?2 . WAGHN with forty-tour element, 2-meter arca
ERA with new Atias 210X, W@HRB has jolned
qaﬂd many other NTS nperatars an 2 meters’ New!
clectad utficers tor the [enver Hadio Club ar
WEGHWL, pres.; K@LMO, vice-pres.; WHEHDM, secy
WHEHWE, treas. Congratulations to WeCXW wh
recently received a plague from ARRL in recognitio
of B0 vears of continuaus membershlp in the l_eaque
Net Trfe, for Qct.r Hi Noon QNI Bi3, (}¥7C
mtormals 103, QNF 96/, 30 sessions; Columbine G‘Al\
1746, QTC 144, informals 344, QNF
itaftlc: (Oct.) WHWY X 2005, K@YF K BYS, ABRAC
305, WRBHIBS 220, WREID 215, WBETAG 195, WL
V,VZ'J WGF!F. 81, K@bPvi 70, WBahLIY &2, WB&?Q 5;

D 5 S 2, K :
WaoI11 2 MHLQ 1. {Sept.) KOYFK 74D, WBOOE
}izs WGkL 100, WELGQ b3, WBOMCL 19, WiMY|

NEW ME XICO: SCM, Edward Hart Jr., Wa RE A58

Ch: Joe T, Knlght, W5PDY. SiEC. WhALR R M
K‘SKF'S WEVOH, PAMS: WEPNY W5DMG, NMRE]
tnesks at G:00 PM logal daly on 3940 kHz reporte
962 QNI with tfe, 72, SWN meets af 7:15 PV locatl o

hackpacking DX with wilsan HT from Lake Pea
12,402 feef. WASJNG reports 580 check-Ins and
misgs. on NM Breakfast c‘luh 07:34) locat, 3940 kH:
WHRE transnlant in CO sez high socked in for wintes
Cahillo Pk. Rpt. 16/76 going strong. Tuctmacari M
28788 getting qood rpts”on 1-40. M-Mt. rptr 0¥/6
,astir;? in Socarro. Congrats to new Yl Fein:
FQ. QCWA Net, 40 GNI, 1 mbL. 1raffic
WADARM 306, Whlov S0, WHLIM )95 KEMAT 20
K5HPS 150, WSENI 136, WB“SK‘:'% E!E WSPDY Jf
.:\.'5QNH 26, WEDMG 14, WASTHI 6, WASMIY 2.

UTAH: SCH, Ervin Greene, W7EL — Walcoms t
WA?BEG as I.IT EC, We reqret the passing of W7BRV
ane of nur most entertalning and loyal hams. WA /Tl
lids a new 844t tower and on RTTY handling MAR
tratuc, WAZISYY added another 20-ft, to his towe
and # new 20-meter beam. K."DEQ npened a nes
amateldr radio and computer companent store. 4 ne
2-meter SS8 net is belng established at 2000 [ocal tim
wh 145,01 MHz, Al on ssb are invited ta check in, Fr
P.M, moblie hunts start at 1930 local time at L(bert
park, Tune on 147,06, New repeater up on the nort
end of UT and Hc. iD WR7AIC on .04-.64. [alt
cualifled tor a LICN net certiticate

qrowing on J0-70 RTTY autostart. The mpeater
waorking well, most of the statjons zre on 23 hol
monitor. Plans are belng made to tie into all of th
EOCE tor emergency tratfic handhng Best wishas fe
the iew “ear and the Holiday Season. Trattlc
WATIRC 77, WAZMEL, 62, WAYTEH 65, W/ QCX 2¢
KICVE 17, W7ED 8, WTKHY 6, WIBE 5,

WYOMING: SCM, Joe Ernst, WIVE == Congratul:
liong and a hearty welcoms to new WY S, W7S0,
“Chet” Stanwaity, of Poweil, WY . Longtime ‘et Maq
for the WY PO Net and verv active In WY amaleu
radia. Chet took aver as SOM Nov. 19th, K75L.M ¢
Casper is new Net Mgr, for the WY Cowboy Nef
rnaeting M-F at 6:45 PM MDT, o & naw freguenc

Ad, Wil be back with tf‘\e bieds in spring. K 7AH
vacgtioned in CA [ate Oct. WZNK leaving for CA fc
two months, WYCGK raturnad ivom hunting in tumn
to help W7S4QT with the Governors message on th
Bicentennial and S0-vear Aaniversary ot the firs
Prasidentiai relay via amateur radio, Thank vou all ¢
your Help in the past kwo vears, Traftic: W7TZK 37z
K7vwaA 201,

SOUTHEASTERMN BIVISION

ALABAMA: SCM, Jim Brashear, WB4EKS — W4ZE
“saved the day™ tor AL by arranging for Goy. Wallac
ko orlginate a messdde to Pres-iect Carter In conne
tian  with the GICWA 14976 Bicentennlal Rela
WAIMAL |5 new NM of AENW,. K4HJIM invites thal
In the Anniston area to ain them Sat, mornings at
Iocal restaurant for breakfast, He also reports tf
Cheaha repeater receiving high praise from a wide ar
In the southeast and is realiy missed the few times
has failed. Contrats to K4HYI on receiving his Exti
ticket, The Twin Base ARC et a goal of 76 cly

members and /6 new hams by Dec. 2T, 1976 and the
inet the member goa and pombly the new hams gos
congratulations to them. The Muscie Shoals AR
recently wverbauled thelr repeater. The WMahile AR
recelvad thelr supply af S, cards tor the Sister Citid
international Convention 1276, station N4SCI. Tt
Lag ciub station held [ts dedication Ipro‘zram recentl
MWBADWE s pres, The club call BATIX, Tk
girmingham ARC will have about 3 times as ‘mus
space for their radio room after moving to their he
facility. The Tuscaloasa ARC had about 5O prospe
tive nams show up for their new Nayice clas
Appainted WA4BDW and WASHGD as QRS . Endorse
KAADL ABS. Appmnted WALIGE QRS. Trafih
(Oct.] WASIDH 505, WB 4:-.KJ 448, WARGS 19
WAARND 110, WALELD 92, WA4LT MG 60, WALIG
52, 1RAA0Z 49 KALYY 37, WEMRI’,.F 24, KGLIMD 1
HAARMP 6, KACOU 4, WBATVY 4, WAARAJ

fhept) KAAOZ 63, W4MHO 6, WBAAYD 2, (AU
WHAAYG 10,

CANAL ZONE: SCM, Roderick J. lgler, KZ5P| - =
Election Committee has heen formed to elect na




B. B. C.

ELECTRONICS COMPANY, INC.
“ONE OF THE FINEST NAMES IN THE INDUSTRY”

SPECIALISTS IN
HIGH-POWER RF TRANSISTOR COMPONENTS,
CMOS INTEGRATED CIRCUITS & ASSOCIATED COMPONENTS.

WISHES TO ANNOUNCE
A COMPLETE LINE OF AMATEUR H.F. AND V.H.F.
"EQUIPMENT INCLUDING THE BEST NAMES IN

THE BUSINESS.

LIBERAL DISCOUNTS TO LICENSED OPERATORS
HAS BEEN AND STILL IS
OUR POLICY — TRADE INS ACCEPTED.

lllll

WRITE OR CALL

B. B. C.

BLUE GRASS PLAZA

2417 WELSH ROAD PHILA. PA. 19114
PHONE: (215) 464-1880

BULK ORDERS ACCEPTED BIDS SUPPLIED
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Rugged MILLEN 2KW
Super Heavy-Duty
TRANSMATCH

. . . With built-in
Re!legiometer

In stock at your
distributor

JAMIES MLLIERN] tanuractunine coupary, Ne- s M

(517) 3z4-4708

“TIRED - CRANKING?

MOTORIZEYOURTOWERWITHOURELECTRICHOIST/WINCH

s STURDY — RELIABLE —EASILY INSTALLED
+ IN USE ON E.Z WAY, HEIGHTS, TRI-EX, TRISTAQ, ROHN,

P L LUMA, VERSATOWER, ETC. $I 95
" TOWTEC CORP. Dept. Q17
" 118 ROSEDALE RD., YONKERS, N.Y. 10710 Tel. (914) 7794142[

COHOON AMATEUR SUPPLY
TRENTON, KY. 42286

WE CARRY THE FOLLOWING LINES

TEN-TEC, ICOM
SWAN, KENWOOD
MIDLAND, YAESU, KLM, VHF ENG.

el

TEN-TEC TEN-TEC
CALL COLLECT WHEN ORDERING

(502)-886-4535 24 HR.
(502)-886-4534
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ufficers tor the new wear 1977, Final voting will take
place at the Dec, meeting, and ail indications look
toward KZ55F as prime candidate for Pres. Plans are
ungerway  for this year’s hamfest, which wiil take
piace ai the Gurundu Junior HS in mid-Feb. Funds
have been allocated by the CZARA for door prizes,
and all indications point toward an oven better
hamfest than lasf year, | must resign mmy atfice as
SCM, eifective immediately, as a2 result of new
assignment instructions from the States. KZ5VY has
been requested to assurne my duties as SCM, and |
wish him much sudcess with his new assignment.
Thanks to afl for the cooperation received durlng my
retgn as SCM.

GEORGLA: SCM, A, H. Stakaly, #4WC -~ SEC:
KdY R, PAM: K4INL, RM: KAFLR. Congrats to
WALBEY éeiected GSBN  Amateur of the  Year.

QNI 165, GTG 23, areat iob by WBEHHX. GSMN, QN
436, GTC 248, goud job by K4FLR who put aut a
fine net bulletin, GSEN QNI 2108, QTC 218 for a

thanks to WalMaQ. AREC repart shows 526 AREC
members, ® ELs reporting and 7 nets gonng. thanks to
SEC. WBEAHHX wants nld GTN recards 1o commpare
with present reports. 40-mtr quad waorks FB Toy
WwaJM, Wak.GM settling in new house in Macon,
WBHACY new Advanced, WAAIIR new leneral, 44
Macon erea ftolks, 26 hams start new club with
WaBZY, chm.; WAGH, tralning mgr, C5C net on Wed.
23002 146,52 simplex, Scientijic-Atlanta ARC now
ARRL affillated with CE2ZRO/WA pres. WAAPK new
In Cedartown, KAWJE now sn 2, WAIMFEL naw ham
in Rockmart. 58 DX Club officers, KAKZIP, pres.;
K3SMX, veep: WABTZ, secy.; WAUVE, treas.,
WEMWT, act. mgr, WAIS5 has impressive 43Z array.
Wwal.RR graduated trom computer schanl and working
an 432 gear. Also says 145,020 good ssb activity.
Wa '0)/4 wan all three VHE QS0 parties this vear and
set it w SE Div, records. Roms hamtest great succass.
Traffl, - WKAWC 287, WR4AWal, 113, KAFER 89,
KANM "7, WB4HHX 68, WadaKL 27, ACAHON 13,
wagL Ll iE. wKd4F M 14, WBASPBE 14, WBATEK 13,
WADOC 9, WBAACY 8, W4JM 6, WALLHH 4, K4PIK
%, WASHL &, WBBVTK/M 4, WOLGM 3.

NORTHERN FLORIDA: SCM, Frank M. Butler, Jr.

WA4RH —

MNet — Fraq. 'rime;Z JOaye fianager .
NFPN — 3960 2330/0400 Dy WHAVDM
QF N — 3651 GOno/R300 DY WAMEE
QFNS — 37 a100 [y WBAGHU

15
oy, Askaw onginated one of flrst Governors-io-
Prasident messages via Yatlahasses rptr and the state
traffic nets. WALFRI WBAVDM made arvangemeants.
W45F was @CWA chmn, for thls jont A RRL/GQCWA
project to get messages fram all 50 govarnors,
WALEYY and WB4FHT earned Gator Met certificates,
WELDXW new EC of Alaghua Co., WAGUJ apptd,
085, K4G) mamed Sator-olthe-Menth on GN. Up
grading this month: WASES Extra; WA4BS| WB4GHU
WBAGRK WALGND WARARBH and WAIWCG Ad
vanced; WadHJW WALGPMI) and WA4LIFP General.
WB-GQE;B/’N garned ARRL CP15, WB4SK] WASWHKL
sat up VYHF RTTY link to handle Fair tratfic,
WHACFQ designing new repeater far PARL, using
microprocessor cantrol. PARC establishing scholavshiy
fund; WALUFP voardinator, WB4STD  actlve o
IRNS, K4RHM WAICNR opsrate 2m FM trom rare
Holmes & Liberty counties. Marianna eptr.07/67, new
call Is WRAAWY, WALWLG: XYL now WA4LWIA
WEE RAKPA earned DXCC, KABLS WAAWOU new ir
Live Czk. WBIPHT handied traftic during Boys
Ranch Open  Houss. WA4HLP first 1o maks
WaAS/RITY, slngle band, under 100 watls. New Jay
BANGE officers: WASME, pres.; KAOAC WA4IWD &
KA4BED, RANGE provided comm. for Cancer Bike-a
thon; Pasco Co. AREC likewise for a Walk-s-Thon
WALE  now IivingL in Brooksville. Traific: A?IEE;

AB4IXN 18, WATA 17

3, WednbDl_ 10, WALHHL
10, WALFE 7, WadHOL 7, KIEX 7, WBAVAP 7
KARNS &, {5ept.) WNAIMM 22,

SCUTHERMN FLORIDA: SLM, Woodrow Huddlestor
K4SCE — SEC: WHAALH. Asst, 3EC: WAWYR. RMS
KAEBE WIMEE., PAMs: WA4NBE WAQGEX. Nay
appointmaent this month WALQGY OVS. Endarse
ments WEAHJW OPS/ORS. w4DVO ORS. Congrat
all. WaMIM Is new ranager of Finellas Emeargency Ne
10-meter branch, meeting 9 PA Thur. Pinelias ARE
held a drill ©ct. 24 A cooperation with Plnell
cauaty Civil Detensa, with 39 vadio ¢mateurs handiin
F0Y massages in 2 hours tn addition to finding
higdén transmitter. A plcnic after the drill topped of
the days actlvity. Welcome to our newest team ¢
tathar-apd-son Novices WA4GQQS and WBAWUM. Bot
are active on GIFNS and hope to have a secon
son/Brother guaiified as Movice by Christmas, K4We
new hedd of Sunicoast Chapter of 10-10 Internation:
Club, WB4 ZPx is Asst. Head and Certificate Magr. MNs
tneets on 28.79% at 8 PM Tue, WAIBMC advises sha
Information Center tor Mobile Amatsut Radio Awarg
Cltb, fsk har for info on County Hunting. KATH b
added a new 15820 to his station. KADRNMN an
WHAY DO are hoth breaking Inte 2 metert wit
GTX-2008, WB4ALH i5 sporting a new TS7004
WAGAC, St. Potershurg Ciub station, has added
T&520 and kw amplitier. Tratfle: goct. WAMEE $9,
K4sCL 421, KATH 325, WAANBE 219, WAEH 21,
KASJH 202, WAWYR 201, WALSCK 173, WAAWL
WEAW B4 NFK &

W
MALGNI 17, KABIRH s W
KAITR 5. (Sept.] WAALQQ 17, WaMML, 4.

WEST INRDIES: SCM David Novoa, KP4BDL, E S EY
KP4CY, New appointments: (s: RP4s RK CO G
DHW. OBSs: KPARK and KVAF L, St need QOs |
implement strong self-discipline program. Also look|r
for £05 in several areas. Station appointments
course availabie, We are working tar this vear’s Sectlc
Convention to be held on the third weekend of Apr
The Radio Club de ios Bambalanes has a new Clu
nouse and Its pres. KPIHG s glving @ Novice cours
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The s4th Edition of
up-to-date available fechnical information pertaining to amateur radio. This
edition has been revised to meef both the needs of a rapidly expanding technology
and a growing number of readers new to amateur radio. The introductory chapier
is in an easy-to-read style and is followed by revised sections on radio theory.

1977

EDITION
!

7HE STANDARD reference work and
text for everyone — radio amafeurs,
students, experimenters, engineers, lab
men, technicians.

The Radio Amateur’s Handbook continues to provide the most

New and interesting projects have been added:

Improved filters for RF |

Expanded propagation chapier

80 through 10-meter solid-state Transmitter
with digital readout

2-kW PEP 8877 linear amplifier

50-MHz frequency counter

Antenna coupler using homemade

variable inductor

220 MHz Ampilifiers

You'll also fina up-fo-date sections on FM, VHF-UHF techniques, antennas,
transmitiers, receivers, low-power rigs and power supplies. Obtain this Complete
Manual of Amaieur Radio Communication from your favorite dealer or postpaid

from ARRL.

$7.50 U.S.A. and Possessions, $8.50 jheAMERlCAN RADIO

Canada, $9.50 Elsewhere. Cloth-

bound Edition, $12.50 U.S.A. and RELAY LEAGUE, INC

Possessions, $13.50 Canada, $14.50

Elsewhere.

NEWINGTON, CONN., U.S.A. 06111



Call toll-free

for products by MFJ ENTERPRISES

(WaI?It MFJ products for Christmas? Mark your choice and show your XYL this ad.)

UP TO 400% MORE RF POWER SUPER LOGARITHMIC

PLUGS BETWEEN YOUR MICROPHONE AND TRANSMITTER SPEECH PROCESSOR

Up To 400% More RF Power is
yours with this plug-in unit. Simply
plug the MFJ Super Logarithmic
Speech Processor between your
microphone and transmitter and
your vaice is suddenly transformed
from a whisper to a Dynamic
Output.
LSP-520BX. 30 db dynamic range IC logamp and 3 LSP-520BX II, Same as LSP-5208X tut in a Your signal is full of punch with
active filters give clean audio. RF protected. 9 V. beautitul 2178 x 3-518 x 58116 inch Ten-Tec power o slice through ORM and

battery. 3 conductor, 4" phone facks for input enclosure with uncommitted 4 pin Mic jack, you go from barely readable to
and output. 2316 x 3-1/4 x 4 inches. output cable, rotary functicn switch, “solid copy OM”

$::995

- NEW
CWF-2BX Super CW Filter CMOS5-8043 Electronic Keyer MFJ-16010 Antenna Tuner
By tar the loader. Over 5000 in use, Razor sharp | State of the art design uses CURTIS-8043 Now you can aperate all band — 160 thru 10
selectivity. 80 Hz bandwidth, extremsly steep Keyer-on-a-chip. Meters — with a single random wire and run your

skirts. No ringing. Plugs between raceiver and o Huilt- . emory e ra- | full transceiver powsr output — up to 200 watts
phones or connect betweon audio stage for ﬁoE'!_‘ullvtviltnhKzztemgotsanueelrg keylanlbg: a;)eﬁao RF power QUTPUT.

speaker cperation, WPM e Sidetone and speaker e Speed, vol- | » Small enough to carry in yodr hip pockst,
= Selectable BW: 80, 110, 180 Hz e 60 ¢!B down ume, tone, weight controls e Ultra reliable solid 2-3/16 x 3-1/4 x 4 inches e Maiches low and
ane octave from center freq. of 750 Hz for 80 Hz | state keylng +300 wvolls max. e 4 position high impedances by interchanging input and
BW e Reduces noisse 15 dB » 9 V battery switch for TUNE, OFF, ON, SIDETONE OFF | output e 50-239 coaxial connectors e Unique
® 23016 x 3114 x 4 in. ¢ CWF-2PC, wired PC |  Uses 4 penlight cells e 2-3/16 x 31/4 x 4 | wide range, high performance, 12 position tapped

board, $18.95 e CWF-2PCK, kit PC board $15.95 inches inductar. Lses two stacked toroic. cores
SBF-2BX SSB Filter MFJ-200BX Frequency Standard MFJ-1030BX Receiver Preselactor
Dramatically improves readability. Provides strong, precise markers every 100, 50, or Clearly copy weak unreadable sighals (increases
e COplimizes your audio to reduce sideband | 25 KHz wall into VHF region. signal 3 to 5 “S" units). .

splatter, temove low and high pitched QRM, hiss, e More than 20 dB low noise gain « Separate

static crashes, background noise, 60 and 120 Hz | « Exciusive circuitry suppresses all unwanted input and output tuning controls rglve maximum
fum = Aeduces fatique during contest, DX, and | markers « Markers are gated for positive identi- galn and RF selectivity to signiticantly reject
ragchewing e Plugs between phones and re- flcation. CMOS IC's with transistor output. » No | sut-of-band signals and reduce iTAage respenses
ceiver or connect between audio stage for spesker | direct connection necessary » Uses 9 volt | e Dual gate MOS FET for low noise, strong signal
operation e Saiectable bandwidth IC active battery » Adjustable trimmer for zero beating to | handling abilities e Completaly - stable ¢ Op-
audio filter » Uses 9 volt battery e 23116 x | WWY e Switch selects 100, 50, 25 KHz or OFF | timized for 10 thru 30 MHz o 9 V battery
3-114 x 4 inches » 2-3/16 ¥ 31/4 x 4 inches ® 2-1/8 x 3-5/8 % 5-9/16 inches '

95 ) QUR OFFER TO YOIJ
$ 15 Dear Fellow Ham, '

Try any MFJ products and i you are not
completely satistiod, retumn it within 30 days for a

—— NEW full prompt refund (less shipping). Call us today

. toll free BO0-647-8660 and charije your Bank-

MFJ-40T QRP Transmitter CPO-555 Code Oscillator Amaericard or Master Charge, or mail your order

Work the world with 5 watts on 40 Meter CW. For the Newcomer to leam the Maorss coda. in today with your check or money order (or use

e No tuning e Matches 50 ohm lcad e Clean | For the Qld Timer to polish his fist, your BAC or MC), Please add $2.00 for shipping
cutput with low harmonic content e Power | For the Code Instruclor to teach his classes. and kandling. |

ampiifier transistar protected against burnout | e Send crisp cieat sode with plenty of volume for
+ Switch salects 3 orystals or VFO input » 12 classroom use e Self contained speaker, vol-

VOC e 2-3/16 x 3-1/4 x 4 inches ume, tone controls, aluminum cabinet « 9 ¥ § 73, Martin F. Jus, KEFLU
MFJ-40V, Companion VFO . .........., $27.685 battery e Top quality U.S. construction » Uses
MFJ-12DC, {C Regulated Power Supply, 555 1C timer e 23{16 x 3-1/4 x 4 inches

1amp 12VDC ... . 527,95 TK-555, Optional Telegraph Key .......... $1.85 i

|

ORDER TODAY. MONEYl BACK IF NOT DELIGHTED. ONE YEAR UNCONDITIONAL GUARANTEE.
Order By Mail or Call TOLL FREE 800-647-8660 and Charge It On jga=

MIF J E NT E R PR Is E s :ﬂ.ISC)S.ISB‘S?;(PfgéITATE, MISSISSIPPI 39762
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. The ARRL SOUTHEASTERN
DIVISION CONVENTION and

The Greatest ORLANDO HAMFEST ever!!

Plus.. The Southern Region ANTIQUE WIRELESS ASSO. Conv.

AT THE SHERATON'S TWIN TOWERS HOTEL & CONVENTION
COMPLEX NEAR FLORIDA’S TURNPIKE & |-4 INTERSECTION

FEBRUARY 11*-12-13, 1977

(Z‘ﬁm m-{’//{f'@

SPECIAL ALERT!!!!

To the first 25 who notifies us by mail of our
goof in our full page ad in the December issue of QST, we will send

Ft‘o;you a complimentary ticket to our Hameation “77 Hamfest.

Make all checks payable to

Advance registration $3, At door $4, Swaptest table $5, pe; day.
For a compleie Hamfest information package send a SASE to;

Georgia Denman K47X8S, 405 linka Way Grlando Fla.

32811,
“The Orlando Amateur Radio Ciub’

FLORIDA 32805,

Friday night required ,

© ORLANDOHAMCATION 77 ORLANDOHAMCATION 77 ORHL 4

FORHOTEL RESERVATIONS AND INFORMATION WRITE TQ;
SHERATON TWIN TOWERS, HOTEL, %780 MAJOR BLYD. ORLANDO
Hoams single 428

*SWAPFEST TABLES WILL BE AVAILABLE FRIDAY FEB. 11 AT 6PM
SWAP AREA WILL BE OPEN FRIDAY NIGHT, No additional charge for

RLANDOHAMCATION 77 ORLANDOHAMCATION 77 ORLANDOHAMCA

doubie $36 per day.

L2 NO1ERIWTH OONY Y0 L4 NOILYDWYRH QONYTIHO 4L NOILYINYH CONYIdo

=

DISCOUNTS
ON AMATEUR & FLETRONIC ACCESSORIES

Shure Cusheraft
JAstatic BendW

COAXIAL CABLES » RF CONMNECTORS « ANTENNAS
send for fres catalog

ADVANCE SOUND COMPANY
F41 DEER PARK RD, DIX HILLS,NY t1744

D&V RADIO PARTS

VARIABLE AND TRIMMER CAPACITORS
Millen-Jdohnson=Hammarlund -Erie~Arco
In stock for immediate shipment,
trite for free price 1lst,
12805 W. Sarle, R #2
Freeland, Michigan 48623

NEW! ATRONICS

Visual Code Reader

The Atronics Code Reader:

* Displays letters, numbers, and commonly
used punctuation visually as Morse Code
signal is received.

& Operating speed 5 to 50 WPM at
selected speed,

s All Solid S1ate

Kit $149

Model KCR10T
ReadyMadeModel CR1015225

USE YOUR BANKAMERICARD

Now you can have the famous
Atronics Code Reader, that displays

decoded Morse Code si nuls
visually, in kit farm. Assembly
simple, and can be completed |n as
flittle as 5 hours, Complete, step by
step, lllustrated instructions are
included,

» Make code learning faster and easier

® One single connection to your speaker
receiver or fronsceiver puts it into
operation

» Hard copy read out of CW available with
TU-102 TTY Interface Module accessory.

Buy Factory Direct & Save! Send for Free Literature Today.

ATRONICS PO, Box 77, Escondido, CA 92025 Call (714)- 745-1971

P h-T= TR n 1 «& S

KPAEKP passed his General Class exam Thanks to ai
those who cahgratulated me when | passed my Extr
Class quiz, 4DPN naw KPACM. KPA4AYA, vers
dctive on two meters. K7WVPF uperated from KV4FE,
during $5. Kvas L1 I EY and FX enjoy working KP4
via La Santa Repeater, and vice-yersa, Trafflc
KPAEHF 16, KPAHG 16, KP3AZR B, KPIEMP 5
KV4FZ 4, KP4DET 3,

SOUTHWESTERN DIVISION

ARIZONA: 50M Marshall L[ncarn W7YDRS —

wWiiQe & WATKQE. N WEIBVI, T
Ecuador where he was worklng durlng the summer
raports a 2t repeater and low bands were both uss
there for amateur radio emergency communication:

during Oct. earthquakes. The have AN armer enc
organization sirnilar to our MA he repn
demonsiration of computerized RT F'Y "SWNV

at a demonstration of amateur radio put on by the
Cochise Amateur Radlo Assit. got good newspapm
coverage in Slerra Vista. Tha Cactus slow speed ne
F\ISSN] t 1400 MST Sat. and the New Maxico/Arizon
et (MNAN] at 2030 MST daily, both on 3735 kMz, ar:
encouraging beginning cw tratfle ops, novice or other
wise, to participate for experience. The & Suparstitiar
ARC has a brary of amateur radio books avallablq fo
members to borrow at club meetln?s W75 placer
tirst in the AZ QSO party and recelved the 3% wpn
rode praflclency award, and reports WAZNRS passec
the Extra Class exam. Mermbers of the Tucson Re
peater Assn. provided caommunications for the Tucsor
Jaycee Halloweenw Mardi Gras, and with the Gl
Pueblo RC and Phoenix’s AZ Repeater Assh, supplie
communications for a “bike-a-thon™ from “Tucson te
Phaenix. Mets: Cactus (ilNl 1 234, QTC 396; 55N QN
35, QTC 5; ATEN QN 'I’C 44, cortlficates t
Wf,% WATJCK K?NMQ K”J‘ TG SWHN QNI 273
GTC 208, Trafflc: KZNHL 561 WB?CAL- 62 K?UXE

53, WTLUQR 47, WATYKM 23, TKQE 23, W
14, WIRGS 13, KINTG. 13, g A, WATICHK S
KIMTZ Y, WICAF 4, WB70ZL 4, WATWEB 3.

L.OS ANGELES: SCM, Eugene H. Viollno, WEIMNM -
SCM:  Kevin ﬁ\, rasiey, WBSQYWN. KM
WBGPKA Asst. SEC: SPEL 1 am sorry to say tha
one of the most popular rspeaters wlil ba off the ai
for 4 while. WRS6ABE will be turned off unil
approximately the first of the vear, due to inter
ference from undesirable people jamming and causing
interferaence. 1t ssems that there is 4 type of amateu
who enjoys interiering with the normal pattern o
operation of certain facliities, it's untortunata. Thoss
ot vou who want to use your amateur equipment an
skllls to help in case of emaergencies, <all th
TRW/ARC, Wally Linstruth, ext, 50781, WaUSY
recently attended 2 High Schoal rednion and renewec
afqualntances of fitty vears ago, now going to KHE
Land jor vacation. Another vacationer i3 KECI actlv
on SCN originating Q5L trafiic. WaOAW is now
member of the QUWA. KeDYEB IS repairing CB rigs i
ils spare time, besides monitaring 2 meters. WEKMC i
preparing tor retirement he plans to install an all-banc

vertical antenna as soon as he finds time. The QCWA
planning a QS0 party this coming Feb. | hope to hav
mare information next month regarding frequencia
and date. The local chapter will he spnnsurln thl
next party so |et (] %ﬁt ready The local chapter wilt us
the call of far the eovent. ngrats
WBEAEX an rm:eiving hls flfty-yensr award from th
QCWA club. Congrais to Stuart Berman on reagsivin
his new call WAGSCT. The Caltech Amateur Radli
Club will hold Amateur Radlo classes on the campu
af 10:00 AM, SHat., for more information contac
MO0 evenings at 449 9696, KBARK needs two mor
statas to compiete RBicentennlai WAZS. The Holiday
are coming, sa let’s be preparad for the coming traffls
Ipad, there is aiways room for aiternates if not regula
spats. WAGMLM is monitoring the fow bands now a
he is ?omg after his Extra Class and will have all banc
capab Ilty. WEIE:MBZ Is taking over Asst. Mgr. spot o
WHOPKA's gaing back to school wsIL |
ar.th.-e |r| national Qewa atfalrs again atter a lan
absence. Fellows we need moye news for the col:um;

WhUSV 4, KEASK 2.

ORANGE: S:CM Wm._HeltrItter. WBbAKR — Lt
SEM:  Dick Blrbeck, KeCHD WEAGH. RMs
WALTVA WBEARKR, WAE-TVA as the new manager o
Sodthern Californla Net (SCHN) which meets daily ar
3598 at 6:30 P.M. K6LJA resigned as EC for Crangs
Cointy HE Operations and recommended WEBGARE
a2y his succassur, New EC cortificates have heet
presented  to  WOGGE (San  Bernardine  County)
WABYW m}lnyo Lounty); WABUIER Rwersu:u
Lountyd: M1 {Orarge ounty 1 anc
WBEP\RK (Qrange County HF). Oct. 0 Qso Part)
was represented by WESOR WHEAKR and WHEARK
WeSOR  participated in the A GSO Party, QB
WETTGE/E has Installad antennas for Bl and 40 meter
and 1§ wiring a VHF Enginearing 2-meter repeater fo
the new club now forming In Anza. E «nin
plgted Red Cross {isaster  Tralning and reports fw
Novice classes nearing compietion, WABTWVA has
new phone patch. & Jpen  Repeater Is i
oparation at tha GQTH of WBBAGGH In Crestline
WREANP has Input of 443.35 and output on 448.35
Morongo Basin Amateur Radio Ciub repeater will 15
146,197, 79. W6BUK took a vacstion to Detroit ar
attended the QUWA convention In Houston. Grahan
received an award for 54 years ot belng continuousi
leensed, Congratulations to WAGHUB and W6FZZ 2
being appointed Volunteer Examiners by the FOC
WBEEIG made BPL, WBEH®V installed rotater an:
Hy-Gain 20384 on 481t tower ot WBSAKR, Tratfic
gOrt] WBG6EIG 524 WASTVA 53, WERE 42, WoA QI
KR 19. wa"rc.js 12, KEGAS 160, WAGYW!

2. taepi )] W5

SAN DIEGO: SCM. Arthur B, Smith, W6IN| — Nes
Sauthern District EC is KGsJ!:.b “Thanks to WEGJE
for his many vears of service to AREC as Souther
Listrict E.(;. New AREC rmembers: WeLEY WABEW)
WHEKYG. WABODR and WBSTQF spent waekend il
Baia, (‘.A with 5.0, Mountain Rescue Team on trainin
axercise, WETET WABARGQ WEGMME and WEKR
held down the San Diego end of communications o
the team wsing 75 and 2 meters. Success of 197
Natlonat Convention is assured with regent election o
KeBWT as Chatrman. S. D, Coyncil of Amateur Radi
Cluhs has its own copy of “Moving Up ta Amatey
Hadia.” Avaitable thru WBGVIQ (460-53182]. KELKI
Is new ), S 0. Chaptey of QCWA elected KELY
pres.: KEPY, vice-pres.; WEQSD, secy.; WE.IWL, traa
Suuth Hay ARS snonsors Novice ciass at Norman Par
Certer, 27 Chuta Vista, Thurs. af 1900. Ca
WREE N, 43? 523? tor details. WABFNLD was elac



you’ve heard
aboutit

you’ve read
about€it

now you can seeit-because

1€°s here!

HAM RADIO's exciting new Amateur Radio Magazine that everyone has
been waiting for. Dedicated to the Beginner and Movice, but written
in such a way that it will be enjoyed by all Amateurs and would-be
Amateurs, both old and new.

Ham Radio HORIZONS stresses the FUN of Amateur Radio — It also
tells you how to get started in this most fascinating of all hobbies. Easy
to read and understand. Fasy to like. The magazine written with you
in mind.

To:" Ham Radio HORIZONS
Greenville, NH 03048

Please sign me up for a one year (12 issue)
subscription to Ham Radic HORIZONS.

M R4DIO

[l Enclosed is check or maney order for $10.00.
[71 Please charge my BankAmericard.

il

w Please charge my MasterCharge Account,

ORIZONS -
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t
|
|
1
I
L]
¢
{
i
|
WHAT SHOULD MY FIRST STATION BE LIKE? HOW CAN | WIN ! Expiration date
I
i
E
i
!
]
i
|
i

AWARDS? WHAT IS DX ALL ABOUT? HOW CAN | UPGRADE MY
LICENSE? YOU'LL FIND THE ANSWERS TO ALL THESE QUES-
TIONS AND MANY, MANY MORE,

Bank No. (M/C anly) - .
Use your card or pay now and get an extra issue free.

i

Bill me {ater.

e e e ey T Y 1 e e Bk o o e e

Name:

Address:__ o
January 15 is the last date that we can guarantee City:
that you'll have a complete collection of Ham Radic ¥
HORIZONS. Don't be left out! Act today! State: . Zip:




AMATEUR ELECTRONIC SUPPLY USED GEAR

* 30-Day Guarantee.
% 10-Day Free Trial. (Lose only Shipping Charges)

% Full Credit within 6 Months on Higher-Priced New Gear.
* Order Direct From this ad! - Specify 2nd Choice. {if any)
#* Send Payment-in-Full or a 20% Deposit for C.0.D.

* BankAmericard & Mastercharge accepted.

AMECO
SWB/BIL SWR bridge T 24
TA-62 VHF transmitter 64

521 YHF YFO 49
PT Preamp 54
ATLAS

180 160-20m Xevr 1369
ANOPS AL supply 7%

MT-1 Matchimg xfmr 14
Ba W

384 1500w dummy/watt$ 79
BRIMSTONE

144 2m FM Xowr - £450

GENTRAL ELECTRONICS
104 Exciter 349

20 Exciter 99
GCLEGG/SQUIRES-SANDERS

22w Zm AM Yeowr 3119
22 Mk [ 2m Kovr 129

Thot & Bm linear IRF) i3
417 AL supply/mad 59
418 DG supplyfmod %
Zeus YHF Xmtr 249

imterceptor YHF Revr 189
interceptor B VHF Rewr 249
Allbander HF tuner %
Venus bm transmitter  17%
41R AG supply 5
55 Beoster 49
Apolle Linear 16y
22%t FM f{zer 25) 1949
COLLUINS

758:3 Ham Rewr $269
75%-1 Ham Revr 325
758-3 Ham Rewr 494
755-38 Rewr (round} a9y
3253 Transmitter b
A0L-1 Ginear 4495
3L2B-3 Speaker i
KWM-1 20-10m Xewr 199
536F-1 AC supply 75
916E-1 DL supply %
KWM-2 Xevr 534
KWM-2/blanket 5095
KWM-2/blanker/rej tng  73%
KWM-2A Xevr fround) 1295
S16F-2 AC supply 149

FM-2 Portable AG ps %5

MP-1 OC supply 119
31285 Console round} 395
3610-2 Mount ]
COMCRAFT

(5150 VHF EM Xevr 3549
CPS-6 AG supply 99
DEHTRON

160XV 160m Xvtr 1134
W-2 Wattmeter 79
DRAKE

ZA Ham Revr £149
780 Sphr/Q-mult B
ZC Ham Revr 18%
205 Speaker 15
R-4 Ham Revr %9
R-4A Ham Row 289
#-4B Ham Rowr 139
WM5-4 Speaker i5
SW-4A SWL Rowr 225
302 2m cony B
S6-6 Bm cony 59
GPS-1 {onv ps 1

SIC-1 YHF calibrator iyl
(G-1 Conv console 9
RV-3 Remugte VFO 59

24PNB Noise Slanker §9

FF-1 Xtal adapt Kt}
RV-6 Remate YFO ]
1-4X Transmitter 339
T-4X8 Transmitter 375
AC-3 AC supply )
AC-4 AL supply 85
063 DG suppiy ¥
Dt-4 (0 supply 95
MN-4 Matcher 59
ML-2 Zm M fowr 179
TR-22 2m FM dowr 149
TRZE 2m FM Xewr 16%
AC-10 AC supply 4
AA-LD [Uw amp RS
YCOMM

500D 2m FM amp § 43
Elca

JR3 Ko $12%
730 Modulator 3
74T Heyer 43
GALAXY/GLOBE/WRL

Gataxy JUD Kewr 5129
PSA-3000 AC supply kL]
Galaxy 11 Xevr 149
(Galary ¥ Xcvr 189
Galaxy ¥ Mk Il Xewr 229
Gajaxy ¥ Mk Il Xewr 459
GT-550 Rewr 27
GT-5508 Xewr 299
AC-35 A supply 2]
AC-300 AC supply ]
0C-35 DC supply &5
RY-1 Remote YFO 59
RV.550 Remots VFD £9
Vi-35 YOX 12
G550 Speaker i
DAC-35 Deluxe consale 75
F-3 CW filter 24
Economy AC supply 39
ft-1530 5 Rewr 1145
GONSET

Comm LB Bm Xevr FRE)
Somm H} 2m Xevr 89
Lomm Il Bm Acvr 8y
Lomm ¥ Bm Aevr 109
Comm IV 2m dewr 109
GE-105 2m ¥ewr e
i35 6m Xovr 139
HI0A Zm 858 Kewr 199
9014 AL supply kil
9104 Bm SSB Xewr - 199
3114 AC supply )
G5E-201 Linsar 115
HALLICRAFTERS

5%-122 SW Rewr 228
5X.130 SW Hewr 119
HT-32 Transmittet 174
HY-44 Transmutter 159
SR-160 80-20m Xevr 169

P$-150-12 DC supply ]
MR-150 Rack mt 15
SR-400 Tyelone 1l Xeur
SR-A00 Syclone II! Xeer 549
SR500 Xewr !

8008 AG supply 5
P-50DAC DG stupply 75
FPM-300 Kewr 349

FAM-300 Mk 1T Aevr 355
?-26 AL supply 45
HAMMARLUND

HG-110 Ham fowr $109
HG-110C Ham Revr 119

HQ-110AVHF Ham Rowr 219

HU- 170 Ham Revr 1y
HX-50 Transmitter 175
HEATHKIT

R%-1 Ham Revr 3149
$B-300 Ham Revr 19%
5B-301 Ham Revr o]
$B.I03 Ham Revr 269
MI-1 Transmitter 9
DX.20 Transmitter 4
0%.35 Transmitter 39
OX-G0A Transmitter a
SB-10 SSB adaptor 75
H¥.10 Transmitler %5
HY-30 B Amir 149
$B-400 Transmitter 225
§B-401 Yransoutier 244
Ha10 Linear 175
EW-10 6m Aewr bl
RW-32 20m Xovr 74
HW-323 20m Rewr 85
5B-300 Yewr 298
38-101 Xewr 34
SB-650 Freq display 144

HW-11 2m AM Xewr 39
HW-17-¢ ¥M adaptor 4

HP-10 D% supply M
HP-13 DG supply 45
HP-134 DG susply a3
HP-13B D supply L4
HP.23 AC supply a5
HO-13 Hamscan 9

HW-2021 2m FM HT
HA-201 2m FM amp 4
Icom

1C-230 2m synth Xevr  $339
1C-21 2m FM Xewr 249
1-21A 2m FM Xewr 289
H-224 2m FM hewr 189
i8-502 6m SSB Xewr 19
IC-3PS AC supply 79
JOHNSON

Valiant Il Yransmutter  $189
Invader 200 Transmitter 199
6N2 VHF transmittar o)
ANZ Conv {250-43] 2
KLM

PA-10-70B 2m amp 5]
PA-Z.70B 2m amp 19
Feho I 2m 53B Aevr 263
KENWDOD

R-559A/2m Ham Revr 3369
185113 Xowr 759
P35118 AC supply ik
VED-520 Remote YFO &8
T5-200 Xevr 48
PS-G00 AL supply LE
157004 2m Xowr 419
TR-22004 2m FM Xewr 179
KNIGHT

TR-308 2m Kewr 579
LINEAR SYSTEMS

400-12M DC ps ([R-6) & BY
A50-12 DG supply 5%
Century 400 OC ps 6%
MILLEN

20R52 5% dipper 3 %9
MOTOROLA

Metrum 1 10w 2m FM  $199
NATIONAL

NC-30042 2m conv/cab$ 49

NC-300-68 Bm converter 29
NCX-5 Xevr 79
NCX-b Mk Il Kewr 9

AMATEUR ELECTRONIC SUPPLY &
4828 West Fond du Lac Avenue Milwaukee, WI. 53216
Phone: (414) 442.4200

STORE HOURS: Mon & Fri 9-9; Tues, Wed & Thurs 9-8:30; &at 9-3

IMPORTANT! « Please send all Mail Orders and Inquirias to our Milwaukee store
listedt above,_ The following addresses are AES Branch Stores set ug to handle
Walk-in business only. They do nof respond to written inguines.
17929 Euclid Ave; Cleveland, Ohio Phone: (216} 486-7330
621 Commonweaith Avenue; Orfando, Florida Phone: (305) 894-3238

124 ND5T- 00000

NCXA AG supply 68
NEXD DG supply 7%
Y501 Remate VFO L
AC-200 AT supply £9
PEARGE SIMPSON

fladding 25 Zm FM. ps $149
RAMMO INDUSTRIES
Loudenboomer Mk 1l
REGENCY

HR-28 2m FM Yo $159
HR-2B Zm FM Xewr 169
HR:2MS 2m FM Hovr 159
HR-28 2m FM Xevr 229
HR.212 im FM Xevr 185
BRT-Z 2m FM HY 119
AR2 2m EM amp 84
HR-6 &m FM Xevr 145
ROBOT

80 SSTY camers £239
30A SETV camera 0%
10 §5TY monitor 23%
104 SSTY monitor 759
61VF Fast scan mon 249
SBE

5633 Rew 3159

§8-24 80-15m Xevr 3

58:36/AC Xowr 44y
3B-144 2m FM Xewr 159
SE-450 TRO 450 Xutr 174
58450 450 FM Xewr 119
SINGER

FR-1 Panadaptor 389
STANDARD

146A 2m FM HT 5149

14l 2m FM Xewr

SWAN
SiW-240 80-20m Acwr

TcU Control umit
SW-12 0C supply
400 e

400 Xewr/410 VFO

MB-40 40m Aevr

MB-80A 90m Xowr

35-200 Xewr
PS.20 AL supply

160m Kemote VFO :C]

J50 Kewr Uate)
H000 Yewr
000X Xewr
1174 AC supply

LI78C AL supply/spkr 95

14 DC module
14X DG madule
512 DC supply

405 MARS osciliatar Kl
410G Remote VEU 9

508 Remote YFO
B80T Transmitier
B0{R Ham Revr
6008 Speaker
250 6m Aevr
250G Bm Xevr
£10 Hemote VFO
TV-2B m Xvtr (5

FM-2%A Zin FM Xovr
FM-12108 Zm FM, ps

FP- Phone patch
TEMPO
AGAne AG suppi

S26M 2m FM Xcwr

9%

fMP Zm FM Xewr

129
219
TEN TEC S 13
210 AC supply
S8 45 Linear 119
cg  Iriton | Xowr i
1ig  mton Il Xewr 429
50 230 AG supply 3
i':l‘:l 251 AC supply 49
249 252G AU supply 75
ZSF! RR-40 Kever ]
e P2 Speaker 12
315 Ham Rer 165
2641 L
509 5028 2mamp $10¢
459 VARITRONICS
B5 IC-ZF #m FM Xewr j129
1C-3P AG supply 39
M yAESy
P01 Xewr 489
68 FI.IDIB e 549
FT-101Btan/CW tilter 579

FY-101 Remote YHO 75
159 ETX-560 Xewr 424
65 FTDX-570 Xovr 449
299 FT401B Rew 499
19 FROX.400SD Ham Revr 319
23 ERDIS/VHE Ham Revr 450
239 FLA01 Transmitter 448

69 SPA00 Spaake

r L]

0 MHz2) 249 5P.560 Spegher 15
169 FG2 3m converter ki)
M9 P12 Auto 2m EM Xew 199
4 00R 2m svoth Xewr  UR9

10-2.
¥ $ 75

5-76

{1} ALL LISTED {TEMS ARE SUBJECT TO PRIOR SALE. (2} ALS reserves the
right to sell itsted pawer supplies with their companion transcervers only, not seperately, depending on
the number available at the time. (31 To thsure quality, ail used gear 15 serviced and made ready for
shipment after your order 1s 1eceved. Please allow for a possible delay or 5 1o 10 working days,

AMECO
TA:62 6 & Zm Xmtr

ATLAS
D0-6 Digital readout
(D68 Imgital readout

BRIMSTONE

144 Zm FM Yeyr NEW
GLEGG

FM.21 220 MHz FM Xowr
FM-278 2m FM Xewr
J2'r FMser 25 Zm Kewr
031 8A 12v supply, spkr
COMCRAFT

CST-50 Zm/220 FM Xewr
LTR-144 2m FM/AM Yewr
DRAKE

26 50-10m Ham Rerewer
[-4B B0-10m linear
TR-22C 2m FM Xewr DEMO
SCG-1 VHF calibrator
CL-1 Converter console
BBIT-1440 7m tnk mt ant
F5R-1 Shortwave Revr

EBC
144 fr, Zm FM synth Scvr
ETO
274 80-1Um finear
770 160-10m lineas
B0
75IW AL supply wired
152K DG supply kit
GALAXY
GT-R504 80-10m Aowr
AC-A00 AC supply
G-1000 DG supply
RV-5508 Remote VFCQ
HALLICRAFTERS
MR-400A Mobile mt - SR-400
HA-20 Remote VEQO console
r HY-GAIN

400 Retor
e
Multi-2000 2m FM/S5B Acyr

KENWQOD

599 H0-10m Revr

R-599A &0-10m Rewr
VFO-583 Ext ¥ED - 155115
TS-700A Zm $SB/FM Xew
NYE

Zh0-23-4 775w matchhox

KLM
Muylti- 20008 2m FM/SSB Xevr

reg. NOW
3158 119

reg. NOW
$199 9
29 179
rag. NOW
$E80 489
reg, NOW
3318 199
479 349
A Fa
B9 &9
reg, NOW
$869 669
489 789
reg. NOW
3295 119
BOS 749
174

reg. NOW
$599 349
reg. NOW
$938 745
7995 2450
reg. NOW
109 Y
9 39
reg. NOW
1595 395
9 8
129 79
g% 59

reg. NOW
§679 585
reg. NOW
§adg 299
459 379
mws 25
00629

rog. NOW

3207 149 N ¥

REGQENCY

HR-212 2m FM Xevr

HR-28 Zin FM ac xcyr/scan

ACT-W-10 Whamo st.anmer

Alsp works an 2m FM
NFS-5K Dng freq seiector

SBE

38451 4505 MKz FM Kewr
Scamasion 55TV svstem
SH-1CTV 85TV camera only
STANDARD

1464 7w 2m FM HT
Horizan 2 2m FM Xewr
R26M 2m FM Xowr
Horizon 79 CA Xewr

3008 80-10m Aovr w/ps
300B/8516 16-pole filter
o8 femate VO

160X 160m Xowr

L17XG Al supply/sphr
L17% Basic AC supply
PS-10 AL supply
55100 80-10m Kewr
53-200 As above. 00w PEP
55-208 Remate VFO
MB-80 BDm Xevr

MB-30 40m Xevr
P-12154 A supply

AUOR 80-10m Revr

6J0R Custom v

6008 Gustom USED®
5008 Custom/s3516 USED*
hOOT 8O- 10m Xmir

G007 USED”

FM-12108 2m FM Sowr
1040V 40-10m vert ant
MB-40H 2 »f 40m beam
T8.3 Tri-band 3 el bram

“Factory veconditioned - with new warranty.

TEN-TEC

TZ:100 CW Amir

315 80-10m Rewr

Triton § 80-10m Xewr
Tnton 11 80-10m Kovr
KR-40 Squesze ever DEMO
VARITRONICS

FDFM-2ZA 2m FM poet Aevr
FM-20M Muobiie 10w 2m amp
FM-20BM As above, but AL
PA-50 Mk | 50w 2m amp

YAESU

FR-1018 160-10m Revr

fR-101 Digital Row
01 160-10m Xir

The following items are NEW Close-outs, Overstock marchandise, Now displays, etc. Most
are factory-sealed, all carry Mew warranties. Limited quantity. First coma, first sarved.
Terms of sale: Payment in full with ordar or Mastercharge, no trades.

rag. NOW
$2h% 199
49 4y
FE ]

149
NOW
19
agd
69
NOW
pral
158
188
139
NOW
469
h34

199
reg,
$399
549
69
ag.
248
758
1y
29
reg.
5559
539
769
469
159
HERE" ]
79
et
779
26y
F L
%9
7 6%
339
494
599
59
ohg
&09 199
KIE]
1L e
149
s 89

reg. NOW
108 71
9 189
579 449
669 539
99 79
oy, NOW
$250 88
150 29
235 44
12 4%
rag. NOW
489 425
629 57%
54h 499




ed tor second terrm as pres. of Imperial Valley apnA.
Lip-graded to Tach: WAGOUA, WEMAR ts now KENA,
Traftic: éOct.) WBSFTY 210, AGUJES 153, WEBGE
34, WEDEY 26, WEPZU 25. WAARLIK 2, (Sept.)
WePZU 251,

SANTA BARBARA: 5CM, 0. Paul Gagnon, WAGDE|
— KEYNB has been busy with ARRL. Contast Ad-
visory Committee activities and is charfer member of
the new Southern Callf. Contest Club along with
KBAPH. Contact either for membership information.
WAGMEZ 1s Asst. Mgr, of RNG, WEBEQDS has com-
pleted a 220 Repeater in SB. WEPRP was active in tha
CQ WW DX Test, KBTOD has a new FTI0LEE.
KH6IQU living In Orcuit. WABWYD handied 29
MARS msgs, KS5BNH Is NCS far the new YL, net on
WHOAF! Mon. at 2030 local. WAGDE] spoke at
Poinsettia ARC on new licensing plans. WaSZH spake
at SEARC on Printed Circuit Boards. WBEREY joined
Lhe ranks of ihe married. WREASW is on 34@4 in
Santa Maria with autopatch, thanks to WEKPS. PSHA:
ABBCWE 27, WAGVRS 34, WAGLDEI 37, Traffic:
WESKPL 176, WAGMBZ 101, ABECWE 47, WAGVES
84, W6JTA 36, WAGLIEI 13, ADGQPH 4.

WEST GULF DIVISION

NORTHERN TEXAS: SCM, Ted Helthecker, WSEJ —
Asst, SCH: Ruth Change, WASVIW, 5EC: WaDwL.,
Hey guys and girls how about spending a 13 cent
stamp and send us more reports ot vour statlon
ar.tivities.gmur interast in becoming an EC, 085, ORS,
OVS, OPS, OO, or just plain wanting to help or take
part in activities in our sectinn? We need all of you to
nake the North Texas Section graat! New appoint-
ments:  OBSs; KSFOG WSBOO. 0s: WS5DWL
WoGPX. Member of KC Club Fort Worth WBSAZL
was alacted treas, of the Univ, of Pennsylvania ARC,
congratulations. WNSSGLU, new ORS, Copperas Cove,
interested in tratfic nets. Welcome and recrult some
imare of your amateur triends. We are planning Lo start
seme new CW tratfic nets tor North TX, Time and
fraquency to be announced later, We will have at least
one low speed net for “aut of practice’ amateurs who
would like to handle tratfic, with a short session on
“Net Procedurss and Traffic Handling,! Red River
Valley ARC repoits 6 new Novites, iet us know of
vour activities, WSGH Amarilto ARC will start training
classes for General and Advanced atter Jan. 1.
VARTSRY is a2 net that moves traffic coast to toast,
nonitored daily an 7080 kHz, WST1 says jein us and
get tha traffic moving! If you have ifc, iust give a cati
un frequency and someone will he theis to answer
you. 7290 and Texas Traffic net meb at Lake Whitney
Statae Park for their annual gathering, over 30 amateurs
attenﬂin%. Thanks to WB4AU for helping make it a
suceess, Texoma Hamarama was held Oct, 28-31 with
820 registered. Jolnt Texas/Qklahoma S5CM meeting.
tengthy discussion of operating procedures. A great
#id to this problem Is to read and live by an ARRL,
boak titled "The Radio Atmateur’s Cperating Manual
whith can be purchased from ARKL or just about any
store that sells radio equip. The Wichita Amateur
Radlo Society operated Club station WASCTD at the
county fair, ran phone patches and traffic for visitors,
Z-mater operations to direct peaple and a demonstra-
tinn of Fast Scan TV glven by WBSLCN proved very
interesting to the public and #i a result, many signad
up for the Novice ciasses. New film, “Maving Up to
FAmateur Radio’ is being well received in the North
TA area, anyone interested in showing the film
contact PRA, WASVIX, It Is a very informative film
for youy Movice classes or anvone interasted in
abtainlng an Armateur ticense, Novice schaols in the
Fort Worth and Dallas araa are full with a 1ong waitlng
tist. Trafflc; WSTI 381, wiKLV 153, WS5PEN 70,
WASVIW 70, KESOR 23, WEYK 22, WASINJ 19,
WASWVIX 6, W5EJ 5.

CQKELAHOMA: SCM, Leonard Hollar, WASESN —
Four SCh spent some time on the read in Gt visiting
Bartiesville, Shawnee, Mlami and Panca City Clubs,
Wisited with a bunch of fine hard-working people,
dolng thetr best to promote amateur radia. Presentad
EC Certificates to KXL at Shawnee and WSZWM at
Ponca City. KEKXL replaces WRSHQX at Shawnee.
With WSZWM, new at Ponca City, this makes two new
4areas in OK covered thls past month. New otficers
Emd ARG WBSLUZ, pres,; WBSLLV, vica-pres.:
KSCAY, secy, WBSNKC BgNKD and WMNSRAY ail
iparaded. WBSWTN, new call at Watonga. WBSOCZ
new OBS for Mjaml Rptr. AM WSRB vary ably
represented the SCM in working with QCWA and the
Governors congratulatory message to Pras. Carter, The
following net reports for Oct,"are printed for your
intormation and comparison later, SN %66 GNI, 179
QTC; OTWN 453 G, 11 QTC; OFON 446 QNI, 93
» C; QAN 143 QNI

KSKXL 38, W5SUG 36, WARFSN 30
WBSELG 13, WEBSPVL 1 F
WASOUV 8, KECA Y &, WaJJ 2

SOUTHERN TEXAS: SCM, Arthor B, Ross, WEKR —
SEC: WAETQP. Asst, SCHM/BANM: WEBSAMN, RM:
WSLIGE. COQ reports this month: WBSFMA WASLTQ
WhHVAH, OVS raports: KBLZ) WASBQCP, SEC W5TQP
says heig 29,000th Amateur Radio contact was with
WASNSJ: also requesting more EC reports. WB5TNN
is new EC and RO for Brazarla County; is assisting in
Movice class at lLake Jackson — 17 aspirants. EC
WHTEW has joined Silent Kevs. QRS WASJ¥H en-
joyed partable operation at South Texas State Fair in
Qct,, reparts much good PR and some traffics savs 16
students passed code and awaiting Novice exarns, OPS
KERVF enjoved eyeball QS0s with some hams in
Eastern and  Westérn  Euvope this past  surntmer.
ORSEC WS says Austin ARC auction was great
sdecess. OPS WASVEM had a wonderful 4-day visit
from ¥l OALCYC, RM WSUGE has new twa-element
circulay polarized 2.-meter antenna for Oscar wark.
Agst, SCM WBSHAMM tells of grand job by Houston
Amateur ©ps in providing communications for *'fMain
Street 76 parade there; HT's and the Civil Defense
25/85 rptr quite effective, OVS K521 has new
Novices WHSWIKA WBLHXGP, WA4VLI/S, and Tech-
nician. WEBSXHE In Cleveland. EC/ORS WBSFMA
reacdy for high volume RTTY traffic, can tnteriace
nther modes. From Hamildes. Tidelands AR5 Novice
class at College of the Mainland started at 16, hoiding
at 9: General class siarted at 21, holding at 19, Traffic:
[Oct) WwASYEM 343, WSUGE 22}, KSHZR 201,
WASYEA 148, WABRKL 128, K52ZS! 120, WHBSNUM
62, WHAC 47, WABJYH 37, K5ROZ 34, WB5AMN
33, WEOO 28, WETGP 23, WBSL.TW 10, WBSTNN 6,
[ VE'INgéB (Sept.) WASRKU 144, wsUx) 117,

Let's Make Yours DRAKE!

It's time to get nn tha Bandwagon and join the large number of Discriminating Hams “‘who
know'" and who choose DRAKE gear for their serious operating. Find out just why they will
not consider anything else. Let yourself enjoy the Total, Reliable and Convenient operation
of the equipment with the famous name. If you ever have a problem, the R.L. DRAKE CO.
provides tersific Factory Warranty and Out of Warranty Service. Just ask any DRAKE owrner.

AMATEUR ELECTRONIC SUPPLY - Just ask around! We're the Ham House with the Solid
Reputation. We have nearty 20 vears in the business and have huilt a large arganization
with a Mail Order Headquarters and two fine Branch Stores employing 30 licensed Hams fo
serve you. Large Stocks, Fast Service and Top Trades. Write or Call Today for information. If
vou have Clean, Late Model SSB Gear to trade, Get our Deal! Otherwise. iust Get aur Price

R-4C 160-10m receiver. .. .. .. $589.00 R AR 2 s 3
FL-250 250 Hz filter,...... 52.00 R )
FL-500 500 Hz filter..,.... 52.00 :
FL-1500 1.5 KHz filter ... .., 52.00
FL-4000 4 KHz filter.,..... 5200
FL-6000 6 KHz filter....... 52.00
4.NB Noise blanker . ...... . 70.00 ¥
MS-4 Speaker ....... vaae.. 2095
T-4XC 160-10m transmitter. ., . 599.00
AC-4 AC supply............. 120.00
TR-4C B0-10m transceiver, ., .. 599.35
34PNB Noise blanker....... 100.00
RV-4C Remote VFO/speaker .. 120,00
FF-1 Crystal control adaptor .  46.95
OC-4 DC supply........ L. 135.00

MMK-2 Mobile mounting kit..  7.00 ‘ - ‘
N X H Here's Ray Grenier, KSKHW operating and enjoying his latest
L-4B 80-10m Z KW PEF linear. . 895,00 DRAKE equipment. Watch for him an vour favorite banc. Ray 1s

Optional Crystals ............. 525  National Sales Manager at AES - Write or Call him today.
Fixed frequency crystals,. ...... 7.85 . )

7072 Hand-held microphone. . .. 19.00 & .¢-{. _

7075 Desk microphone . .. .. oo 3%.00 ]

C-4 Station control console .. .. 419.00

MN-4 Matching Network. ...... 110.00 134
MN-2000 Matching Network. ... 220.00
W-4 Wattmeter............. 72,00
WV-4 VHF Wattmeter . ........ 84.00
TV-42.LF 100w low-pass filter.. 10.95
TV-3300-LP 1000w low-pass... 19.95
TV-300-HP High-pass fifter . .... 7951
RCS-4 Remote antenna switch .. 120.00 ;
SSR-1 General coverage revr ... 350.00
$PR-4 Programable revr, . .... 629.00 }

5NB Noise blanker......... 70.00 §

AL-4 Loop antenna,........ 29.00 = i e 7 S
DC-PC OC cig, lighter cord .. 500 Meet Miles Cundy, KSHMQ our Service Manager. His job is
RY-4 Teletype adaptor. .. ... 20.00 making sura the quality of our repair work does not deviate
$CC-§ Crystal calibrator , ... 20,00 from the standards we have become tamous for over the years

TA-4 Transceive adaptor .... 35.00
Plain crystal selector dial, .. . 3.00

Aeronautical overseas xtal kit.  36.40
Amateur bands xtal kit...... 31.20 master charge

-

BANKAMERICARD

Citizens band xtal kit....... £.25 THE INYERRANK CARD

Marine bands xtal kit ....... 57,20

MARS bands xtal kit........ 26.00

Commercial teletype xtai kit,. 20,80 N D 20 N N Y O M

Time & freq std WWV xtal kit.  26.00 3

Tropical broadeast xtal kit ... 1560 @ To: AMATEUR ELECTRONIC SUPPLY
DSR-2 Digital receiver . ...... 2950.00 K 4822 W. Fond du Lac Ave, Milwaukee, Wis. 53116
TR-72 2m EM Xevr ... .. .. 320000 N | o interasted in the following new equipment:
TR-22C Porfable 2m FM xevr. .. 229.95

AA-10 10w amplifier....... 49,95

MB8-22 Deck mount ... .. . 10.00 I have the following to trade: {what's your deal?}
MMK-22 Mobile mount. . .. .. 10.00

AC-10 AC supply .... .. veaa. 49.95

Crystals for TR-22 . TR-72..... 5.00

Ship me:

| Enclose $. H I will pay balance {if any):
[7] COD (20% Deposit) ] Amwrican Express
[7] Master Charge* [C] BankAmericard

AMATEUR
ELECTRONIC
SUPPLY

4828 W. Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414} 442-4200
Branch Storas i .

Cleveland, Ohio & Orlando, Fla. ¥ Citr & State:

Send Orders and Inquiries ta Milw. Hg. g [ Send latest new and used gear lists
TN A T N R PO N S O B BN B A

Account Number:

Expiration * Masker Charge
DATE | bank number i4 dipits)

Name:

Address:

loassssrans r 1 M T™7 ~ e



EPiSODE #4:

~- which didiy't aven keep his faet warm?

beruss there was oo ong there who wis really looking for the equipment de had for sale,

fiail Purchase Cluarantes insures vou of @ good rig evid ¥ nme,
aldressad muiding labeks. Ail you have todu s pack it up and send it off.

IR,

BUVERS & SellERS

Post Office Box 73
Kenmore Station
Boston, Mass. 02215

The Continuing Adventures
of Splatter and Sparhie.

Buyers & Sellers Makes Sense.

Splatter learned about buying and selling the hard way. When he wak looking for an ampiifier, he
coumhed the clasiheds making dozens of long distance phang calls, oniy te find that somenne had galten
there hefnre him. When he finally found the Ag he wanted, mstead of an amplfier #¢ get & boat anchor

Later, Splatter rried 1o sell hus station: irst through the classifieds, and when that didn’t work he
dragged the stuff to a bunifest, After spending a day m the rain, be wound up practically glving it away

Than thenis ta Sparkse, & local ham, Splatter found out about Buvers & Sellers the ham radio
brokerage, Buyer & Sellers offers the largest sciection of used gear anywhere. If they don't kave what
youte lacking lor when vou call, they take down your rame, address, and phone manber aud will
contact you when the mg comes in. Vou won't get bumed on & deal gither becavse Buvess & Sellers

Thinking of eelhng » rig? Huyers & Sallere will Hist your gear Sree. f they find a buyer, the seller is
charged a 129 selling ommission and supplizd with shipping sud packing mstruclions, as weli as pre-

There are other wags to sell and buy nsed ham gear. But for the ome, elfort, and rsk involved,
Aoasn't it pay 1o nss Buyers & Sefferst No toalter i you're buymg of selling . - Huyers & Sellers makes

HAM GEAR HOTLINE

617-536-8777
MONDAY-FRIDAY 9AM-9PM

Yes! Send me your week-
ly equipment summary.

o 1 Month {next 4 issues), $1.00
01 Year {next 52 issues), $12.00

490-T Ant. Tuning Unit
(Also known as CU1658
and CU1669)
Highest price paid for these units. Parts purchased.
Phone Ted, WIKUW collect. We will trade for new
amateur gear. GRC106, ARC105 and some alrcraft
units also required.

R1051 or T827

We stand on our long term offer to pay 5% more
than any other bondfide offer.

6818-T Transceiver
{Also known as MRCS5,
ARCSH4, ARC102, or VC102)

THE TED DAMES CO.

J08 Hickory Street
{201) 998-4246

Arlington, N.J. 07032
Evenings (201} 998-6475

196 HST-




For Spare Time Income, Your Own Business or a Career...

LEARN TO SERVICE
COMMUNICATIONS/CB
EQUIPMENT...THE NRI WAY

Career opportunities are CB Specialist
opening up fast Cowrse now available
for the man trained NRI now offers a special course in CB

Seyvicing. You get 37 lessons, & reference
texts, vour own CB Transceiver, AC power
supply and multimeter ... . for hands-on
training. Also included are 14 coaching
units to make it easy to get vour
commercial radio telephone FCC
license-—enabling youl to test, install and
service communications equipment.

in communications.

The field of communications is bursting
out all over. In Citizens Band alone,
class "I licenses grew from 1 to over
2.6 million in 1975, and the FCC
projects about 15 million U.S. CBers by
1979, That
means countless
careers in design,
installation an

Commercial, and Amateuyr cornmunica-
tions: a digitally-synthesized 400-channel
VHEF transceiver and AC power supply.
Tgis Qum(e);er transceivelgh gives y«i)ul

“Power-On" training, Then we he N
you get your FCC A?nateur chensep Over a million r?en
with special instructions so you can go have enrolled with NRI

on the air. Send for the free NRI catalog and discover
. why more than a million men like yourself
[The complete program includes 48 have chosen the NRI way the right way to
lessons, 9 special reference texts, and 4ot ahend, Read how you leam from bite-
10 training kits. Also included are: size lessons, progre&eihg at your own speed

maintenance, Start training
now, the NRI way, to get
your FCC license and
qualify for one of
these openings.

: your own electronics Discovery Lab, SO0 o - ;
Learn on your own* _ a new Antenna Applicafions Lab, an o sour FUC license and 523? into the
400-channel, digitally- - [‘)iggaﬂtgraé;]rgr?ﬁgucﬁﬁgt ?5;?{31({%?&5 'l'here’]? no obligation and no salesman
synthesized VHF Transceiver. The course covers AM and FM Trans- will call.
The NRI Complete Commumications mission Systems: Radar Principles; Marine,
Course teaches you to service and adjust ~ Aircraft, and Digital Electronics; and Mobile Send coupon
afl types of two-way radio equipment Communications. You must earn your first now f
{including CB), using the one unit that class radio telephone FCC license or you or
is best equipped to train vou for CB, get your money back. FREE NRI catalog

F---h---------‘_-__--__-_--_——_-“_-‘

: - ; NRI SCHOOLS
Rush the tree catalog of my choice (select y& MeGraw-Hill Continuing Ecucation Center
Hil

et
§ 1o
M bt

e

only ane, please). No salesman will call. 3939 Wisconsin Avenue, 19-017
v Complete Communivahans Electronics with CH Washington, D.C. 201é&

= FCOC Licenses = Aircraft, Mebite, Manne Electtoncs

L8 Spaciabsts Course APPROVED UNDER Gl BILL if taken for carewr pumoses.

:::?:?.:-:a-f‘:ﬂ?qnced 2 Check bax inr detasks.
-+ Industrial ard Business Elactrenics

Dnantent einputar

Elacknnics = Hlackonie Tachanlogy = Rasic Slectromes

i

TV idodo Sedwcmng

If caupon is ml‘qs]ng, Chaose trom S courses Neame hge
write to: NRI SChOOlS‘ Homeowner £ Frotessional Reparrs
] Lutomotive Mechanics et
Continuing Education fdaster Automotive Terhpician = Tune-Up and Basic
Repuairs

Center, 3939
Wisconsin Avenue,
Washingion,

D.C. 20016

L
[}
]
[
1 Appliance Seivicing Placse Frinf)
[
il
.

Augto fur Condiioning

Air Londitioning & Petrigerrtion

Basic A Conditioning Sevvicing = Master Course in Air
LZendifioning, Relrigeration & Heabng

City fBteate 52

i
[

Accradilad Member Nohong! Home Study Counil

I
I
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1
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McGraw-Hill 1
I
1
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Temssmues 4077 1y



“W2AU"” BALUN

. NOW ALL STAINLESS §
. IMPROVES F/8 RATID By Reducing Goax Line Pick-Up

3 Cn e a2 D

Yaur Valuable Gear

lipoles, Beam and Quads

The
WITH ;SIQHQI
BUILT-IN | W2 AU

UGHTNING [BAL LN
ARRESTER | " "5f

WORLD OVER
THEY'RE BUILT TO LAST...

Cnadia nw ot

{coax line} to 200 or 300 ohm halanced load.

N BIGr $ﬁﬂé

THE APPROVED LEADING HAM AND COMMERCIAL BALUN IN THE WORLD TODAY. _/ o
THE PROVEN BALUN E

1. HANDLES FULL 2 KW PEP AND THEN SOME. Broad-Banded 3 to 41} Me.
. HELPS TVl PROBLEMS By Reducing Coax Line Radiation
EL HARDWARE. 50239 Double Silver Plated

. REPLAGES CENTER INSULATOR. Withstands Antenna Pull of Over 600 Lbs.
. BUILT-IN LIGHTNING ARRESTER. Helps Protect Balun — Gould Also Save

7. BOILT-IN HANG-UP HOQK. Ideal For Inverted Vees, Multi-Band Antennas,

NOW BEING USED BY ALE BRANCHES OF THE LL.S. ARMED FORCES, FAA,
RCA, CiA, CANADIAN DEFENSE DEPT. PLUS THOUSANDS OF HAMS THE

BIG SIGNALS DON'T JUST HAPPEN —
GIVE YOUR ANTENNA A BREAK

Comes in 2 models. 1:1 matches 50 or 75 ohm unbalanced {coax line} to 50
or 75 ohm halanced load. 4:1 mode! maiches 50 or 75 ohm uubalanced

gﬂ’;’g i AVAILABLE AT ALL LEADING DEALERS. IF NOT, ORDER DIRECY
SILVER The big signal W2AU Balun reilects the type of quaiqu that has kept our
$0.239 ?ﬂmduct out front and number 1 in Baluns the world over for the past
years,
IT's WHAT'S INSIDE The originaior of the Balun with z builtin fightning arrester and hang up
THAT COUNTS! hook.

e CURRENT DISTRIBUTION

WITH W2AU BALUN
/’......___“

-~ N
# HANG PG ‘Hoox "\
AY

CURRENT DISTRIBUTION
WITHOUT BALUN

4 £AUSE TVLL.

We'll GUARANTEE
no wther balun, af
any ptice, has all
these features.

UNADILLA RADIATION PRODUCTS, Tel; 315-437-6444

\_

Division of Microwave Filter Co. Inc, 6743 Kinne St. East Syracuse, N.Y. 13057

TWX 710.541.0493
Cable-Microfilco

OSCAR—TROPO “TWOMETERS” EME—FM
. The EUROPA ‘B”, a $5B-CW-AM-FM-FSK 23 Mhz to 144
™ Mhz TRANSVERTER with 200 WATTS input on 144 Mhz
tor 200 mw of 28 MhZ drive. The Converter provides 30 db
of gain on TWO meters with a 2 db noise figure. A direct
plug-in to YAESU equipment, the EUROPA ~B” can be
used with any gear having a 28 Mhz capability.

Special Sale SAVE $40.00 Regular Price $299.95
Oifer Goed Until 3/31/77 Sale Price $259.95
SOLID STATE MODULES 94-1084 Lumi Street, Waipahu, Hawaii 96797

NYE VIKING KEYS

Best for beginners . . . preferred by pro’s!

NYE VIKING SPEED-X

Sure-handed, smooth operating!
Eight different models priced from
$6.65. No. 114-310-003 is shown,
left: $8.25

SUPER SQUEEZE KEY

The tast. comfortable, easy key for
you “side swipers!” Has finger-fit-
ting paddles, goid-plated contacts!
SSK-3 has sub-base to mount any
SPEED-X key, $26.95. SSK-1
(shown right) $23.95

By the manutacturer of NYE VIKING Low Pass
Filters, Phone Paiches and Antgnna Im-
pedence-rnatehing Tunars.,

At leading dealers or write for catalog.

5

sevikingd| WM. M. NYE COMPANY, INC. 1514-130th N.E., Bellevue, WA 98005

SLINKY! :

o)
a lot of antenna %

E in a little space

new Slinky® dipole* with helical loading
g radiates a good signal at 1/10 wavelength longl

& *parent Na, 3858.2200
HE Y IR Rl e
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= Thiselectrically small BG/ 75, 17, & 2D mater antennnnpurates
2 ahary length tram 24 to 70 feat e ao exdrs balun or transmatch =
nesdad » pottable—erccts & stores 1n Minutes & small
snough 1o fitin atlic or apsrtment » fulllagai powar + low SWR
over cosmplete 8/ 75, 40, & 20 meter bands & miuch lowar aimo-
spheric neise pickup Ihﬂn Avericaiand needs na radalg & kit ©
des & pair of de d-inch dia. by 4-inch leng &
coils, ¢ )mamiraa‘%‘- fegt of raciating conductor, hatun. 50 f1. ©
Fu“-s'u eoad, PL25Y connecter, nylon repa & Insiruglion man-
¥ ual = now in use by US Dept ot Stale, US Army, radio schoals, "‘:
plus thousands of hams the workd aver. b

Money Back Guarantee Z

IVALABLE AT ALL £EADING ©
;‘EIQE;I'D%O N conp DEALERS IF NOI. ORDER DIRECT

Kangs Park. MN.Y. 11784

Kt 2R0-40-20
Culls aniy {pair ¢ & dia, special ¢oils)
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NOW FROM Wilson:

AMATEUR. ANTENNAS*ROTORS - TOWERS

3 CRANK-UP
TOWER MODELS
AVAILABLE
TT-46 FREESTANDING
CRANK-UP TOWER, 45 Ft.
The TT-45 will support 9 sq. ft. at
a height of 38 ft. freestanding %
when properly bracketed o a %

house or wall at the B 1. level, '-}k

AMATEUR ANTENNAS

The Wilson 204 is the best and most econamical anteana of its type on the maiket,

fEaur elements on w 26' boorn plus a Gamine Match (no balun required] make tor

{ high performancs ¢u CW B phone across tha entire 20 meter band. The 204 Mono-

';' bander is buiit rugged at the high stress points. Using taper swaged slotted tubing

7 permits larger diameter tubing where it counts, for maximum strength with minimum
wind loading.

The loads decrease as the tower
extension Mast is  lengthened.
(Loads are based at B0 mph and
inad permitted on the tawer de-
creases with  increases in wind
speed over 50 mph). The tower
can be completely freestanding
with ouy new concrete or tower
ratating bases, which allow the
use at our raising fixture. Using
thess accessories, the towers <an
be nstalled by one man easily.
List. ... .$310.00

FOR THE TOWERING SIGNAL -
WILSON'S 8ST-64 GUYED
CRANK-UP TOWER, 64 Ft. -
All stesl tubing is galvanized pla-
ted and conforms to ASTM speci-
tications for vears of mainten-
ance iree service, The S8T-B4 is
made of 4 sections, heing 4.5,
357, 25" and 27 Thess large
diameters give unexcalied strength
and virtually makes the thin push-
up poles a thing of the past. The
large lomls of today's antennas
rnake the Wilsen S87-64 the best
walug o the market today.,

List .. ..$375.00

THE WILSON GT-46 GUYED
CRANK-UP TOWER, 46 Ft.
The GT-46 features guaiity con-
structian and materiats, with the
stabifity of the Guyed Systam,

FEATURE®S OF THE GT-46;
« Low cost « High capacity » all
steelz Cenférms to ASTM (Ameri- -
can Standard of Testing Materials)
« Fully gaivanized « 800 [h, winch
standard » Guy kits available tor
factory recammended  installa-
tions.s=2000 b, raising cable stan-
dard (Aircraft Quality] « Can he
roaf mounted far extra height N
» Graat 1noking, siim flag pole da-
sign, fof the #cology minded,
List....$219.00

WILSON 204
. ¥ The DB33 is the newest addition to the Wilson line of antennas. Designed tor the
TE—— 15(1 amateur who wants a lightweight economical antenna package, the D833 comph
J ments the M204 for an excellent DXers combination.
i’
I All Wilson Menotand and Duoband beams have the following common features:
/ * Taper Swaged | ubing * Adjustable 52 {2 Gamma Match

* Quality Alurmnum
* Handle dkw
* Heavy Exiruded Ejement to Boom Maunt

* Full Compression Clamps
* No Holes Drilled in Elernents
T2 or 3 Aluminum Booms

WR 1000 ROTOR

The Rotor everyone has been waiting years for —
-capable of the largest arrays up to 25 sq. ft.~Superior
to. prop pitches — Full 4,000 inch Ibs. of turning
targue, Braking system requires 12,000
inch Ibs. before over-riding —~ accepts
2" - 3" masts - Weighs 60 Ibs. - Size:
11*" diameter, 19'" high.

SST-64
il CRANK-UP
i TOWER

The Finest Rotor in the Market Today
Wwa 1000 $429.00 List

WR 500 ROTOR

" The Wilson WRB00 Rotor has
780 inch lbs. of turning torque
befare stalling. ’

In addition, a Special Braking
3ystem requires 1300 inch ibs.
of torque before windmilling—
This is ‘more than twice the
braking ability of the other
comparable rotor being mar-
ketad,

Ful 98 Steel Ball Bearing race.
way assures elimination of side
torque jamming when Rotor is

WR 1000 ROTOR

WILSON AMATEUR ANTENNA SPECIFICATIONS

Lonpsst Turning  Sutface Wind Looding Asssmbled  Shippin - N

Wodal Lanith Number Elamemss Fadis  Arsy. o QHMPHT  Woaight priee . mounted in line with the mast.
No. Frequency (&l Elements  (ft.} (L% isq, 12} tihs.) iths.} 18] Price o
M340 40 0 E e 390" 18 300 180 220 $745.00 Recommended for antennas of
M820 20 8. 5 3807 320" 104 L un 123 4z0.00 ” i
Ms20 20 pos s 3640 3Tov B7E 178 24 36 29800 7"3 sg. Froor less . . . weighs
1204 0 6 & L C L A ] 136 %2 L1:3 169.00 20 Ibs,
Mzoz 20 " z 380" 205" 5,28 108 18 40 1268.00
M165 16 26 & 3 180 80 100 #5 A 158.00 The
Mi64 1B 1 P 243 15T 40 o 30 ™ t09.00 .
Mis2 18 LG 1 24'3% 140" 30 66 2 24 83.00 WRS500 Rotor .. $119.95 List
Mioz 10 a0 B, M@t e’ s 110 ag ” 218,00
Mios 10 L 5 1907 161 4D 80 34 36 ti1.00
Mios 10 LI 18407 1587 50 50 29 7 10800
Minz 10 1% & 189 H0* T s0 10 12 39.00
pB5s 20 a0 5 3gat AP0 1278 56 b4 1% 349,00

15 ) 4 2473
pEAE 15 it 4 e R L L ¥ 120 EL LERY TR 1

1w - 3 w0
pE3d 1% 17 3 243 X 46 1) 30 33 109,00

L) 3 18°0°

AVAILABLE THRU YOUR LOCAL DEALER

FOR THE NAME OF YOUR
NEAREST AMATEUR DEALER

OR FOR A FREE CATALOG OF
THE ABQVE PRODUCTS. CONTACT:

©

Wilson Electronics Gorp.

4288 §0.

POLARIS AVENUE « LAS VEGAS, NEVADA 89103 . (702 739-1931 - TELEX 684-522

______________ B I I . 5 L | o P



' XSR-2000
“E NEW 2 METER FM
TRANSCEIVERS
LINEAR AMPLIFIER e ST 1664
! INTRODUCTORY PRICE $749 SPECIAL SALE!
. « 5RC 1464 1293.00
TEMPO 020 ' » FULL BAND COVERAGE « 3 KTALS: 14094
A BRICLIANT NEW S38 mms:eww 160-10 METERS AND 94794 N/C
PROVIDING AN UNBEATARLE COMBINA « 100 WATTS PE. P ssa mpup +USA-7 DEIUXE BASE
TION OF ADYANCED ENGINECRING AND | Son WATTS AM, oW, HARGER 000
UNIQUE DPERATIAG FEATURES, AND 55TV, EIMAL 3 5001 + PT 3644 LEATHER CASE $10.00
PLEASE WRITE FOR COMPLETE. INFIIR CONSERVATIVELY RATED FINALS. +AT 19 RUSBER ANT AND WHIP 3500
MATIIN, » AT DUTY COMMERCIAL . *NLCADS 300
STANDARD CONSTRICTION SEEOND T0 ., - Ao i REWOLAR
I C-2 1 1 TRANSCEIVER N0 OTHER UNIT A ANY PRICE! WEIGHT 35 1S, o~ i i P AL
MODEL SRC~146A

4 MEG, MULTI-MODE

e +FMSC-1 SCANNER| Fatma i
et e e e e | (@ oKD R 14 | T Eore e SUPPLES
o LA
A R ey e AMATION KEADY 10 PLUG I 369 0u 103RM 12 AMES - DI AMP METER
COMPLETE BACK ASSEMBLY INTRODUCTORY PRICE 51 69 {YPICAL
Gutput Yoltage 136 + AC
+« FULL SCAN 148 and 147 Lint7Load Regulztion ernV
*NEW MHz GONSECUTIVELY CIH_ Rpple Moo 2 m¥ AMS
ANY 1 MH,§ SCAN RATE: Tiansent Response SSEn
539,95 o 1 MHz/2 SECONDS Gureent Limik I Amp
gy (ADJUSTABLE) Current Faldback 25 Amp
* + GONTROLS:SCAN/HOLD, oo ;
NEWY ADD LATOH/DELAY, 600 KHz GASE. dw™hy x Thiiw) ¢ Diid)
?{;’:g;g&lg&lﬁl m - OFESE_T(OFF. P, DOWN), WEIGHT" 9 5 Ihs. OUR PRICE: $82.00
YAESU FT-101E PROGRAM/1 MH2 103R 25 AMPS - DUAL METERS
= Simpie 10 min, installation TRANSCEIVER'S » SIMPLE INSTALLATION [YPICAL

» Same color and qualrty 45 SRC-1464
= Camplately WIRER & 1ESTED
. ALSO usahlns\mlh mast aiher hand

136 = 900

Qutput Yaltage

Plaase writa tor special deal. LinesLoad Regulation £ mY

NEW— COR HAM [l ROTATORS  Reg, 315%.95 $15.00

tields §39 FupplesNorse £ mv RMS
Transieat Resporse 20l ndet
Current Quiput 5 Amps Max

ATLAS, COLLINS, REGENCY.

BRIMSTONE, CUSH-
(.D,E&IE;F"I'ON BIRD, STANDARD, Atlas 210x

KLM, HYGAIN, KENWQOUOD, PLEASE WRITE
D, MIN PR FOe SPECIAL BONUS

,'Ef-,‘-gLANJ,’_EAS‘E“FWH, MARINE, AND PACKAGE OFFERS.
Qu

p
) REGULATED
urrent Foldback 5 dmps

lver Voitage and Over |emperature Protected
SUTE dhthy x 9w x B gy -
WEIGHT: 15 Ths. oun PRICE $1l9.0n

Bl power supplies feature short circuit, current overload
+ over valtage and thermal overload profection cm:unry

AMATEUR-WHOLESAI.E ELECTRONIGS

8817 S.W. 129th Terrace, Miami, Florida 33176

COURTEOUS PERSCNAL SERVICE—~SAME DAY SHIPMENT - Prices subject to change withaut notice.
TELEPHONE: (305) 233-3631 - TELEX 51-5628 « STORE HOURS: 10-5 MON.-FRI.

Pkt e—y

OUR CREW
CAL SMITH.-WA4KLL, Mgr.
§. |. GREGORY-WA4NGL,

\ fwmersGen. Mgr.

BARKAMERICAND

MULTI-BAND DIPOLE TRAPS
Pace-Traps are the key devices required
to build the ail band Trap-Dipole depicted
in recent issues of the ARRL Handbaook.
Two models available, NG Series (For
Novice Gallon)—%$14.95 pr. FG Series
(For Legal Limit)—%16.95 pr. Pace-Sul.
ator {Weather-Proof No-Solder Center
Insulator}—5$4.95 ea, Shipped postpaid in
U.5.4. Check or M.O, fo:

PACE-TRAPS
Upland Rd., Middlebury, Conn. 06762

WIEP DX-QSL SERVICE

CENTER $T., RAYNHAM, MASS. 02767

Designed to efficiently process all
your QSL cards to foreign QSL
bureaus, QSL MGRS, or direct to
DX stations, BY FIRST CLASS MAIL.

Cost 5¢ each or 22 per dollar.
PROMPT SHIPMENT GUARANTEED.

5T

| would like to become a member of ARRL and help support its many
services to amateurs and amateur radio. Here’s my $9.00 ($10.00 in
Canada, $10.50 elsewhere}. Sign me up for & year’'s membership and
twelve hig issues of QST! Additional family members at the same

U.S. or Canadian address, memberships only (no QST) $2.00. Mul-

tiple year memberships in the U.S.: $17 for 2 years; $24 for 3 years;

$31 for 4 years and $38 for 5 years.

My name.........ccrin
Street ...
(0111 drresesnenan

OO &+ || USRI

THE AMERICAN RADIO RELAY LEAGUE, INC., NEWINGTON, CONN. 06111

Random ere Antenna Tuners
Continuous frequency coverage with long or

short wires. Excellent for MARS opera-
tion. Choice of configuration for wide
range impedance matching capability, plus
harmonic suppression. Turns counting dial
on rotary inductor for perfect match and
exact resetability, Runs cold at 1500
watts output power. Five years of proven
SUCCESS.

m CONTINUOUS COVERAGE

® PERFECT MATCH (1:1 SWR)

m IDEAL FOR MARINE OR
PORTABLE

COMPACT, 5~ x 614" x 10"
FULL YEAR GUARANTEE

SOLD FACTORY DIRECT ONLY TO
GIVE YOU FULL VALUE.
Prices F.Q.B. factery.

Standard: 3.0-30.0 Mhz . ...e..$ 99.00
Wide Range: 1.7-30.0 Mhz ... $129.00

W4's odd stale salet tax. Send check or
money order {$15.00 deposit en C.0.D.'s) tes

»

HRODUCTS COMPANY

1003 SOUTH FIRCROFT STREET
WEST COVINA, CALIFORNIA 91791

Tel: {213} 33t -2430

- . ——
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NEW!
FM144-10SXRII

NEW! &METER FM50-10SXRII

Same specifications as helow except transmit /receive:
51.000-53.995 MHz. 500 channels
Introductory Price $389.00

m s ] NEW!
A ! ,_,,,w;:!, 1
TONE ENCODER/DECODER

3C-10. .. 10 CHANNELS ... DUAL TONE
Introductory Price $119.00

Touch-Tene Pad

MAODEL FMTP-1. 354 00

HOLIDAY SPECIAL )
FM144-10SXRTI

All Solid State-PLL digital synthesized — No Crystals
to buy! 5KHz steps — 144-148 MHz-LED digital readout.

00

38 VALUE $599%

Frice supmct fo change without nntice
Regulated AC/PS
MODEL FMPS-4R . . . $49v

Touch-Tone Pad
MOUEL FMTRP-1 ..

Introducing the standard of comparison for years to
come. No other unit begins to compare with the
superb engineering and superior commercial avionics

grade quality and construction of the FM144-10SXRII -

« FREQUENCY RANGE: Receive: 144.00 to 148.995 MHz,
5KHz steps ¢1000 channels). Transmit: 144.00 to
147.995 MHz, 5KHz steps (800 channels).

+ FULL DIGITAL READOUT: Six easy to read LED digits
provide direct frequency readout assuring accorate
and simple selection of operating fraquency.

* AIRCRAFT TYPE FREQUENCY SELECTOR: Largs and
small coaxially mounted knobs select 100KHz and
10KHz steps respectively. Switches click-stopped with
a home position facilitate frequency changing without
need to view LED'S while driving and provides the
sightless amateur with full Braille dial as standard
eguipment.

+ FULL AUTOMATIC TUNING OF RECEIVER FRONT END:
DC oatput of PLL fed to varactor diodes m all front
end R-F tuned circuits provides full sensitwity and
optimum intermodulation rejechion over the entire
band. No other amateur unit at any price has this
feature which 1s found ir only the most sophisticated
and expensive arcraft and commercial transcevers

* TRUE FM: Not phase modutation - for superb em.
phasized hi-h audio quality secand to none.

*» FULLY REGULATED INTEGRAL POWER SUPPLIES:
Operating voltage for all circuits, ie., 12v, 9 and
v have independently regulated supplies. 12v regu-
lator effective in keeping engine alternator noises
out and protects final transistor from ovetload,

» MONITOR LAMPS: ? LED'S un front parel dicate
i1} incoming signal-channel busy. and {2) in-lock
condition of phase locked loop.

+ DUPLEX FREQUENCY OFFSET: 800KH: plus or minus.
5KHz steps. Plus simpiex_ any trequency.

* MODULAR COMMERCIAL GRADE CONSTRUCTION: &
unitized modules eliminate stray coupling and faciii-
tate ease of maintenance.

* ACCESSORY SOCKET: Fuliy wired for touch tone,
phane patch, and other accessories.

* RECEIVE: .25 uv sensitivity. 15 pole filter as well as
monolithic crystal filter and automatic tuned LC
circuits provide superior skirt selectivity,

* AUDIO OUTPUT: 4 WATTS

* HIGH/LOW POWER QUTPUT: 15 watts and 1 wait,
switch selacted. Low power may be adjuster
anywhere between 1 watt and 15 watts. .

* PRIORITY CHANNEL: Instant selection by front pane!
switch. Diode matrix may be owner re-programmed
to any frequency (146.57 provided)

* DUAL METER: Provides 5" reading on receive and
pawer out on transmit.

= OTHER FEATURES:

Dynamic microphone, mahile maunt. exteral speaker
jack, and much, muck, more. Size 2 x B2 5 7o
All cords. plugs, fuses, mabile mount, microphone
hanger. etc., included. Built in speaker,

Manufactured by one of the world's most distinguished Avionics manufacturers, Kyokuto Denshi Kaisha, Lid.
First in the world with an all sofld state 2 meter FM transceiver.

AMATEUR-WHOLESALE ELECTRONICS

8817 S.W. 129th Terrace, Miami, Florida 33176
Telephone (305) 233-3631 » Telex: 51-5628
U.S. DISTRIBUTOR

... T

BANKAMERICARD
oo
WESTERN REGIONAL SALES

& SERVICE CENTER
CONSUMER COMMUNICATIONS, INC.

B115-16TH AVE., N.W.
ATTLE, WA 98107

PLEASE ORDER FROM YOUR LOCAL L
TELEPHONE ¢

DEALER OR DIRECT IF UNAVAILABILE., 206) TB4-7337




Everything from A to Z
in quality TRANSCEIVERS!

Ulebske

rado, inc.

The T5-820 PKENWOOD
160 thru 10 meter. Solid state Transcmver
with passband tuning.

The Ts-520 PKENWOOD  $629.

-
The FT-101E YAESU Transceiver
Transcerver. Solid state 80 thrue 10 meters. 'he rans

with new RF Speech Processor, *
Solid state 160 thru 10 meters. $749

PET01EE dess processor| Shbw.
TET-TUIEX (les» apcessories) $599

$679.

The FT-221 YAESL Transceiver
Solid state 2 meters SSB/FM/CW/AM

The TF{~4C DRAKE Transceiver. 80 $599
thru 10 meters AC/PS S1 20. OTC - UHE/VHE
POWER TRANSISTORS FOR AMATFLUR USE

J101 UNDERWOOD CAPACITORS
b .
Solid state 6 meters SSB. $449. r
9000000000092 00000000000000000

CRAMPED FOR SPACE? WANT DX?

Then you want the antenna that's known around the warld tor its smali size and supetior
parformance . . . The Multibrand HYBRID QUAD for 6-10-15 & 20 meters.

* WING SPAN — 11 FT.

* BOOM ~- 54 INCHES LLONG

= WIND AREA — 1.5 SQ FT.

« 1200 WATTS P.E.P,

« FEED LINE — 50 OHMS

* EAGH BAND FREQUENGY
ADJUSTABLE

The T5-700 @KEanm
Transceiver. Solid state 2 meters
SSB/EM/CW/AM. $700

rect [ Check or MO, with arder.
2 Bank Americard or Mastercharge.
3 C.0.D. (20% denosit, please)

@ 'Write tor ¥ REE brochuzas and partruiars on all madals,

2602 E. Ashian, Fresno, CA 93726
® Phone {209)224-5111
0000000093000 50009900000

the indispen
nﬁ%ﬂ@

THRULINE

prder Di
3 E-Z Ways

]
The F1-62 25U eive
e FT-620B YAESU Transcaiver radlo, inc.

MODEL HG-1
$119.50

if not stacked by your dealer order diract.
We pay shipping in USA . .. Send for free
catalog of other madels and mare data.

AMATEUR RADIO SUPPLY

SEATTLE
5213 13th Ave. 5., 58108 (206) 767-3222

NN Phodlucts T

1001 West 18th Street, Erie, Pa. 16502 i

7" Reel Cassetie

13% (PSY 170

[
CODE %
! [ om-1 ]
[
{

INSTRUCTION
i TAPES SINCE
1966

Single tape price ..........
Any two; save $1.90
Allthree; save 54.85

Post Paid 4th Class

CM-1 BEGINNER (Novice Class)

Clem-1wd
Demz cop.

Acomplete colrss ¢f Instrichon 18 on Ihe kepe. Practica matarial at

you for the Nowics exeminaton

CODEVASTER

& 7 and 9 WPM, Includas code groups and punctuakicn. Prepares

LEARN MORSE CODE — IMPROVE SPEED

COOEMARTER TAPES have been Droven in ovar 10 yaars of succeastyl
nsirychion 1o thousands ai peaple all ovar the world, Thik sysiem offers &
proven method, complete guidance and accurate sending,

CM-1%: INTERMEDIATE (Generai)

ﬁ%pscnally tor General Clags examinaton siudy. Nonstraction, just
practce. "2 hour at 11 WEM, 1 howe at 14 WPM ang s hour at 17
WEN. Includes coded groups and siralght text

Pickering Codemaster Co.
Box 396

CM-2 ADVANCED (Extra-Class)

aach ot 25 and 30 WEM, For real ARQ, play thisiepe at lwice spesd)

Mostly straight e, soma eoded amups. 1 hour at 20 WPM, % hour

Portsmouth, R.l. 02871

{401) 683-0575 Tapes are 2-Track Monaural

: Alr Shipment s1100er roel, 50 parcassenain Lsa ]
| BankAmericard No.
| Mastercharge No.
| Chg. Card Exp. Date:

Al'l‘lf P Chatk, Monay Ondar et o Cash

: Nama

1
| Address
1

! Gty




HERE'SAHOTNUMBER
800-325-3636

(Toll Free)
CALL

HAM RADIO CENTER

ST. LOUIS

FOR NEW AND USED
AMATEUR RADIO EQUIPMENT

MASTER-CHARGE BANKAMERICARD
TRADE ON NEW OR USED

Hours 9 AM.-5 P.M. (Central) Closed Sun. & Mon.

O (- (-GN RS )-SR} G ) (- ()< (-G (O

THE HAM-KEY

NOW 5 MODELS

» lambic circuit for squeeze keving.
s Self completing dots & dashes.
e Dof memary,
» Battery operated with provisions for
external power NEW
¢ Built-in side-tone monitor, MODEL HK.-5
¢ Speed, Volume, fone & weight controls.  gLECT RONICKEYER
» Grid-block or direct keying.
¢ Usewith external paddlesuch as HK-1. $6995

$29.95 $16.95

Mode! HK-1

« Dual lever squeeze paddle. Model HK-3

e Use with HK.5 or any electronic keyer. o Deluxe straight key.

» Heavy base with non-slip rubber feet, + Heavy base, no need to attach to desk.
» Paddles reversible for wide or close finger spacing. » Velvet smooth action.

$19.95

Model HK-2 Available from your local dealer or order direct, $ 44 .g 5

* 5ame as HK-1, less base Model HK-4
for those who wish 1o HAM RADIO CENTER INC' -OCOernbinaﬂonon HK-1 &
incorporate in their 8340-42 Olive Blvd., P.O. 28271 HK-3 on same base.

own Keyer, St. Louis, MO 43132




FROM MURCH ELECTRONICS the UT2000A

THE ULTIMATE TRANSMATCH MULTIBAND ANTENNA 10-80M

Simitar to the onein Lew Mc(:oy s article
July 1970 QST also 1976 Handbook

» Use with any coax or end fed random wire an-
tenna, ideal for apartment dwellers

Field Proven 4 years
Sealed center insulator, 102 ft.

= 2 kW P.E.P. (1 kW continuous} 1:1 SWR to wire, 30 teet heavy duty twin lead

transmitter ¢ Coax fitting to connect twin lead to 52 ohm
» 10-80 continuous, including MARS transmission line (68 feet or more, not included)
» Use with any wattmeter or SWR indicator s Ready o use. Great on all bands when used with the
e Heavy duty throughout (4000 volt capagitors) Ultimate Transmatch
» Rotary inductor with turns counter for precise

and rapid tuning
12 w12 d x 5% h, 12 lbs shipping weight

MODEL UT-Z0D0A $139.95 FOB MODEL 68A, 2000 w P.E.P. $44.50 p.p.
Box 35 Franklin Maine 04634 Phone 207-565-3312
125 Hz CRYSTAL FILTER FOR DRAKE R 4C MIDLAND FM Ha.
CReIg5 = = - MIARFES| AWALLABLE
e \ Cuts GRM. deaf for DX and Cantest Work. Does
e - what no audio filker can do. A must for LW oper- >
Lalk o i : ators who want the best. 125 Hr @ —& db, 325
v K I i Hz & —&0 db, B poles. 13-509 Z20Mhz FM ¥cwr - 10w, lZch w/223.00
Ml W o [ \ CF-125/8 $125.00 Mhz, mic & mt. (Reg. $222.95) ., .. Sale $179
[ it = ! J l et Mcney back if not satisfied e
®, = madn O i . .
i I . : _; Sherwood Engineering, Inc.
Wity ~ B L l_—- ot DepL B
e e ; ; ‘ 1268 South Ogden St.
E l / Denver, Colo. 80210
.. {303) 722-2257 —
i =g ety a Ror £ e I@I i
(( ‘‘‘‘‘ ) SAFETY BELT ANDLANYARDS TN
J 1 NYLON/NYLON S/B (NEW) (L) . .. $35.50 pp 13-500 2m FM Xour - 15w, 12ch w/16/76, 34/94,
* Larsen Antennas 2 NYLON/NYLON 5/ (USED) (M-L)$33.50 pp 94/94, mic & mt. {Reg. $259.95). . . . Sale $189
378" HOLE MOUNT MAGNETIC MOUNT 3. COTTON WEB S/B (USED) (M) ... $25.50 pp '
/8 WAVE %31.50 5/8 WAVE $37.40 » New 'z inch nyion rope lanyard and one : :
1/4 WAVE $10.50 374 WAVE $16.80 used sr)ap'_supptied with above 578,
For Interchangeable 1/4 Wave to Fit 5m Wave * WAIST BIZE - Medium (3443}, Large
Systems Add $2.60. sPeclfr 148, 320, 450 MH 40-48). ‘
All Systems Complete With Coax & Cnnnectors. All VIEDO RECORDING TAPE T
Qrders Shipped Postpaid In Continental U.S. Chio New unused 1 inch wide on 10 inch reels B
Residents Add 4% Tax. manutactured by Memorex. $30 pp. v
J & R COMMUNICATIONS LENK, 1801 ARON 5T., COCOA, FLA. 32912 Hupi o 2
1751 BASIL AVE. YOUNGSTOWN, OHIO 44514 - e i

13505 2m FM Xeur - 30w, 12ch w/16/76, 34/94,
94794, mic & mt. (Reg. $309.95). . ., Sale $239

10M Power rating 2 Kw, P.E.P. or gver on Bi), 40, 15
LRL-66 ANTENNA 66" LONG. B0 THRU 0 n 20 and 10 1 Kw. P.E.P. Transmitter lnput

) . : ’Wlm’@ AMATEUR ELECTRONIC SUPPLY
: § 6 4828 West Fond du Lac Avenue
QPERATES ON 5 BANDS AUTOMATICALLY ’ MiIWﬂUkee, WiscﬁnSiﬂ 532 16
X Loac'lsinﬁ coils far 80 & 40M doublet aperation 5. Center insutator with female coax Phone {414) 442-4200
intont. 2 Adjustalie ends to set 80 meier resanance connector to take PL-259 plug

Branch Stores in;

Cleveland, Ghio & Orlando, Florida

UsAppd. 3, 4. Decouphng stubs for 20 & 10 meters 6, Fittings on insulators to tle Dn fope
LATTIN RADIO LABORATQRIES <+ Boxd44 * Owensboro, Kentucky 42301

L mom B meeem



There's only one power reading  tlonal coupler that lets you pening with vbur single side-

in single sideband operation read forward or reflected band rig. Only $66.95. Use your
that means anything: true.. power from 3.5 to 30 MHz with  Swan credit card. Applications
peak envelope power of your more accuracy than you'll ever  at your dealer or write to us.
voice modulated signal. need. And you can read it on
And that's exactly what our 200, 500, 1000 and 2000-watt
precision WM-3000 peak/RMS scales in RMS as well as peak at @ Esi.limﬁ g &
Wattmeter glves Youl. the ﬂlD of a SWftCh A subsiciary of Cubie Corprration
You get flat frequency re- Get a Swan WM-3000 meter 305 Airpert Road, Baeanside, CA 92054
sponse from our hew direc- today and find out what's hap-  ierice ros oceansie, cas

- PEAK READING
WATTMETER

tells it like it is on SSB.

CELECTRONILS |




master charge

THE INTERBAMK CRRD

I;,‘,w .

BANKAMERICARD

i f#‘f‘-‘,‘ﬂl l':'-f Ed

ANTENNA SUPERMARKET-P.O. Box 1682, Largo, FL 33540

MOTOROLA OWNERS

400 CHANNEL HT-220 $YNTHESIZER
If vous had to purchase 400 transmit and 400
receve crystals trom Motorola, vou could
spend $14.00 each or $11,200.00. But from
Communications Electronics, you can get our
CE2001, 2 meter synthesizer madule and
totally eliminate expensive crystals. Original-
iy designed by WA4DSY and greatly

improved by The Portable Clinic, the CE2001
frequency svnthesizer module will yive you
complete 2
MHz.

meter coverage from 146.000
to 147995 MHz. in 5 KHz. steps
inciuding built in repeater offsets of plus or
minus 600 KHz. and simplex operation.
Spurious outputs over 45 DB down and
frequency stahility better than 0.002%_ Not a
kit, but & complete synthesizer module
specitically designed for vour Motorola omni
PL length HT-220 transceiver. We offer vou a

completely wired synthesizer mounted in an
omni frame and a back cover with the
frequency selection switches installed for
only $29% 95. Extensive detailed installation
instructions make our synthesizer module
easy to install, but if vou prefer, CE will
install it on vour working omni PL [ength 1.8
watt FHT220 for $149 95 more. We can modify
any VHF HT220 for our synthesizer and give
you a 30 day guarantee. To order vour
completely wired & tested synthesizer
module calt our toll free U S A 24 hour order
& information line &00-521-4414. Outside
US. A & Michigan 24 hour phone [313)
9u4-4441. Money arder or charge card on mail
orders  for- immediate shipment. Dealer
inguiries invited. Michigan residents add tax.
Foreign urders invited. For engineering
advice, call after :00 P.M. E5.7.

Toll free U.5.A. 24 hour order & information line 800-521-4414. Qutside U.$.A, & Mictugan 24
hour phone 313-994-4441. Certifted check or charge card on mail orders for immediate
shipment. Dealer inquiries invited. Michigan residents add tax. Foreign orders invited. Call
ioll free or write for vour free complete catalog & specifications. Satisfaction guaranteed or
vour money back. For engineering advice, call after 6:00 PM. ES.T,

"COMMUNICATIONS ELECTRONICS
Mo, 50X 1002 DEPT.2C

CALL TOLL FREE
800-521-4414

or
313-994-4441

ANN ARBOR, MICHIGAN 48106

DIPOLE AND WIRE ANTENNA KITS, complete with HI-Q BALUN, 100' rope. copper ‘

antenna wire and insulators.

POWER

80/40/15 parallel dipole 2£36.95  160short, 130" length . oo cliunas $36.95
4172015 paratlel dipole g0 short, 63 iength
80/40 frap dipole 40 short, 33 length
40/20 trap dipole ............... $36.95 Singie band models from ~ measurements
VERTICALS — omplete with Unversal Mounting Base, Folds 1o with off-the-air safety
5 for Easy Transport. Hvy, Duty Aluminum Tubing. .
. Apart t/Portab
05 rap, 13 hq?. ...... $29.95 (80 compact 23 hat, ..., $44.95 a;?t. :-'ngn oropaafi:f
40/20415 trap ?2' hgt. ... 4495 S0compact 20’ hgt. ..... 3995 camper, trailer, mo-
80/40,20 trap 30 hgt. ... %995 40 compact 15 hgt. ..... 34.95 tor home, All bands
80/40/15 frap 20° hgt. ... 59.95 20.15/10full size vertical 20.95 80-10, folds to 5 easi.
Hi-Q Balun 9,95 tv. 13 height
ped. Y. eight, i
e B0-40-20-15-10  §49.95
ST TOORDER —include $2.50 for Dipoles, $3.00 Verticals. include Interbank ¥ and
Y 24 hour shipment, 30 day guarantee. Expiration Date an
For info: SASE or 1st Class $tamp. Credit Card Orders.
;?Elé . MILITARY
KA SURPLUS WANTED
PRODUCTS Space buys more and pays more. High-
in stock at B?‘t prices g\'ﬁ:r o0 g?l-l Military sur- Model 334A
Ask About Our Special plus, especially on Colling equipment
REVCOM Trade-1n Deal or parts, We pay freight. Gall collect Dummy Load/Waitmeter
ELECTRONICS i e now for our high offer. 201 440-8787.
gareanciny SPACE ELECTRONICS CO. 000 Watt Rating, DC to 300 MHz,
Rod Hopg, KEQH owner e g div. of Military Electronics Corp. intermittent CW
LARSEN: MIDLAND-BRIMSTONE-CUSHCRAFT-GALLBOOK MF.-MOSLEY 35 Ruta Court, 8. Hackensack, N.J. 07606 . .
- 52-phm, non-inductive foad,

QUADS TOWERS QUADS TOWERS QUADS|  § croreted ranges:
Complete quads from ........ $109.95 2-3-4and 5 elements, pre-tuned. Oto 10W, 0to 1'00 W,

Towers at a very special price—All
Aluminum, tilf over and crank down
towers from $133.00.
Send 26c stamps tar literature. Call day or night {(813) 982-4213 e
SKYLANE PRODUCTS — W4YM
406 Bon Aire Ave., Temple Terrace, Fla. 33617

Bamboo or fibergiass or Heavy Duty

300 W,
De Luxe spreaders. Gto300W, 0to 1000 W

Soa your doaler or write direct.

1 Barker & Williamson
S Canal Street » Bristol, PA 190




HRMTRORICS USED GERR - TEST EQUIPMENT - SPECIALS

30-DAY GUARANTEE M 90-DAY FULL CREDIT TRADE-IN B FREE SHIPPING VIA UPS ONLY
{if weight or size exceeds UPS max., we will ship freight collect)

TR.222 Mater 140

HT.3% Transmitter

Allied k- Joh Standard T
e T-4X Transmitter 39 HT-40 Transmitter i onnson anuar empo
AX.190 Receiver $159 TR722Meter FM 15 SX.99 Recelver P LKW MaIchbOX/SWR  §195  SRC.MEHT Sl Tempoone Xevr 3299
AL-4 AL Supply 5 SX.117 Receiver ¥ roupier Linear 139 326 M Trosevr 95 ACONe Supply 9
A TR4CTransceiver 4490 5R.150 Xevr 75 Ranger | Transmitter 85 SRC-14d 95 FMHIMH.T. 9
meco LC-1 Consale SR 160 Xevr 59 Ranger |1 Transmifter 129 SRC-8517 CL-220 Tracur 20MC 179
P50 CPS-1 5upply 8X.144 Receiver I8 valantiTransmitter 129 wan FMH 20 w/Talkle e
CN-S0 29 5C.2Cony HT-44 Transmitter 159 snvader 2000 Xraitt £9%
CN.T44 a9 St 4 Coty SX.111 Receiver 14% 700-CX Xcvr S45% Ten Tee
TX .42 oSG Calirater SX.122 Receiver 4y Kenwood 780 Cygnet 208
S VED The above all assembled ' $-36 UHF Receiver [FLI ' ) #19 Cygnet 12 PM3 Trnsur $ 4
complete pkg. Only %200 i .g: 'IRransmaHer S22 wpoxcvr 99 Argonaut Xevr 159
K- aceiver a9 KR40 Keyer Exd
BEW waiﬁrs D Hammariund F5-520 Trane om ???_?éi‘g’;upp,v o RX.10Reteiver n
Nuvertfor 2+6Canv,  § 75 !Gom m HQ-110 A VHF Receiver $18y  WR-666 5% % DC Module @ 5-30 Signatizer bl
4100 558 Xmitter 95 10-0 2 M Ampl 3B HQ-110C Receiver 119 QR-664 Receiver W Kk 11 Linear 475 Triton 1t a9
410558 Adaptar ki 35-0 401N 110 Out 130 HQ-11DAL Receiver 149 TV 502 Transvertor ™ KT Meter 550 'aes“
CoDax Keyer 95 470.25450 MC 10 HQ-145X Receiver 169 K H I'I 250 C 6M Xcvr 349
P 141616 AmpSupply %5 HQ.170C Receiver 159 nig i EM 2X 30 Xour 180 FY.401 Xewr 5499
HEQ. 180 Receiver 79 o ; FAL-12104 2M M9 ERDX400SD Ree 38
GOII"I‘&I H H@-215 Receiver 459 1_ &0 Tran.'.rmmer s 39 350 Transcelver 4% FT2Aauto2MEM b0
'cn r-I0) Receiver 59
. SP-4) Receiver 17y TR-108 Trancur 24 yg  350C Xcvr ®9 FT-1018 Xcvr 549
Elactronics 720 Transmitter $ 49 HX.5 Transmitter e S00R Receiver 19 FL-2100B Linear 293
h 1TVFO 3 . I.afayeﬂe 20T Transmitter ¥ FV-I01VFO I
100V Transmitter 325 ri0modulator 3 " Oaﬂl klt SOVED 7% 101E Xzvr Dema 495
m-gfgﬂ’f‘:ﬂpmr *’g HA-500 Receiver Ly
R 5B.300 Receiver 354 HP-350 Recaiver 149 - .
Elmac 5B-301 Receiver 279 HE.d5 Transceiver 4 Test qu“pment Bﬂrgalns
Gle AF .67 Transmifter $45  HR.10-B Receiver Ll N cgyae
gg PMR .8 Receiver 9 58.30d Receiver 289 “ldla nd Boonton Q" Meter , . . ., ... .. $205
7'er FM F3 k) G Eg-fgg #ifjeg'rﬁmp ;;: 09 HLT $149 Tektronix 5140 ., , . ... ... L. 249
&6'eT &M Xevr 115 - Fivew
Sarer e Xewr 4 ehave DX.60B Transmitter &% ] Tektronix 5454 . . ., . . ce. . 950
Interceptor BRCUR 275 GTXZMFM $165  HW.32 Transmitter 85 Milien 5 3/B4A Plug-in wide band preamp ., 75
Ant Pre Amp n  GTX0IMFEM 148 HW.l00 Transceiver e Hickok 69% Generator. , ... ..... 69
All Bander & §15.100 Transceiver W 92200 Transmatch 3149 C221 F M 19
HT.146 125 GIobe/Ga'al, §$B.401 Transmitter M9 $0s31.A Grid Dipper s | Bendix BC221 Freq Meter . .. . . .
2Vess 259 } 5B.101 Transceiver Uy " f I Palarad Spectrum Analyzers A84T. , . 1695
Femexer s gnesims Sy depebiia (0 Natiomal | RS EEIT S T
i isplay ,
. Galaxy 11 Xevr 189 HW.30 Twaoer 2 NCIORocerver S | Precision E-400 Signat Generator, . .. 125
Collins Gataxy : :Ai"{l ;g Also :Ai*efr B NCX-S Transceiver are §  Electro Impuise Spectrum Analyzer , . 395
;i‘;e:f;;’:; u‘,:; ST.850 Kewr TS VHE.1 sensen 19 MCXSMK)I Transcvr 5| Dyna/Sciences Mode! 330 Digttal
1551 Recewver a4 OT-500A Xevr 329 HW.12 Transmitter 75 AE}W :zrs':;;p'l'y e Multimeter . .. .. ... ....... 1985
KWM.2 Xevr s AL S0 SuRly 3 P AC Supply B NCXSWTranscelver 199 | Hewlett Packard 40054 Ultra Sonic
%1 Krmifter qae FM20% HP-238 AC Supply 59 XA Tranteanrer iy 0
P2 AC Supply v E i HW 202 28 FM Xevre 159 NI, 190 Receiver o Detector .. ..., . ... .. e 55
$16 F2 AC SUppiy 1 onse SR420 Spectrum Analyz 120 C R RREVEY w | Hewlert Packard 120A Scope. . . .. 250
31285 Console 425 Com il 2Mm $75 . v k T8-323/UR Frequency Meter 175
1] SB-610 Scope 95 ’ e e e e
36107 Mourt # Eg’; ,Vﬁm‘ lﬁ HA-20 6m Linear 128 Regen cy Hewlett Packard 49108 Open Fault
Ilra kG GC-105 20 115 §B-63d Console 175 HR-2B 28 FM 169 Locator ., . ..... e 650
o7 Yoor 1y SB-60dSpkr .50 Hr.no Fm 220 MO 105 Bird Mod 43 80
2A Rracelver $149 540 Xovr tay  SB-84VFEO 129,30 AR-2IM Amplitier 85 T N
7B Receiver 189 . SB.23CLinear 59 HR.I5TM EM 2% General Radio 6504 , e 150
7AQ SPKR QMIULT bl Haliicraffers  soTransceiver 628 LR WeterFm 167 | Measurements Mod 80, . . . . . vao.. 195
Red Receiver 89 N Clark 1400 495
R4-B Receiver U9 5-108 Receiver s % iCOM SBE ems Clar e .
R4.C Recaiver W9 5X.101 Receiver 159 Batlantine 300H . . . ., .. ...... 175
5.4 Speaker ¥ HT.32 Transmitier i 1621 20 FM Xeovt 5259 SB-4 Transceiver $249 PACO Scape Mod-S-50 75
INT Transmitter 125 HT.328 Transmitter 2% 1C-230 Dema 369 $B.33 Transceiver 189 ! HCap) R
INT Transitter ¥ SX.99 Receiver 79 GC.22A M FEM Xovr 185 SE.I4IIMFM 17s § Singer FM-10C ..., . L., .. 3495
T4 695 $X-115 Receiver 349 IC-30A 43TMCFM s SBZ-LP Linear e Simpson 260 V.O.M.. . . . . N . 49,50
TEMPO VHE-1 KENWOOD TR-2200 MIDLAND 13-509
regular $495, save 3100; buy a Tempo reqular $229, save $30; buy a Kenwood tired of 2 FM, try 220 Midland 13-509,
VHF-1 for $495 (no trades) and fake a TR-2200 for $229 (no trades) and take 10 watts on 220 mc. FM. Reg. price
%100 credit for another purchase. 4 530 credit for another purchase. $229.95. Special at $169.00,

¥ ]
NATIONAL REC. NATIONAL AMP.

Now, another exclusive at Mamtronics, *‘National’ for years the number one ham fine, is now back and we have their products in stock
for immediate delivery. Call for a quote on your trade.ins on these rugged all American made products.

NATIONAL XCVR.

MAIL & PHONE ORDERS WELCOMED. BANK AMERICARD ACCEPTED. ALL UNITS GUARANTEED

AMTRONICS

Electronics

TREVOSE, PA. 19047
Telephone:

{215) 357-1400

(215) 757-5300

Trévose




$ AND SENSE bt pice

NOW, FOR THE UMPTEENTH TIME IN OUR
24 CONSECUTIVE YEARS IN QST:

FREIGHT PREPAID

ON OUR V40, V80, AND V160 VERTICALS!

Effective low-angle, omnidirectional radiation, easy assembly and
operation, no guy wires needed, occupies little space, can be in-
stailed at ground level, exceptionally rugged, broad-banded, low
initial cost, no maintenance, proven and tested design. Guaranteed
Gotham quality at low Gotham prices. One of {he best antennas for
the price. LOADING COIL INCLUDED, absolutely complete.

V40 VERTICAL ANTENNA FOR 490, 20, 15, 10 and 6 ME-
BANDS. ESPECIALLY SUITED FOR THE NOVICE
WH OPERATES 40 AND 15...

V80 VERTICAL ANTENNA FOR OUR 80, 40 20 15 10
4 AND 6 METER BANDS. OUR MOST POPULAR' VERTI-
«0 CAL. USED BY THOUSANDS OF NOVICES, TECH-
i NICIANS, AND GENERAL LICENSE HAMS............ccone.

V160 VERTICAL ANTENNA FOR 160, 80, 40, 20, 15, 10

. AND 6 METER BANDS. SAME AS THE OTHER VERTICAL
ANTENNAS, EXCEPT THAT A LARGER LOADING COIL

{} PERMITS OPERATION ON THE 160 METER BAND ALSO.. $26.95

HOW TO ORDER: Remit with order. We ship verticals prepaid no charge ta you;
beams and quads sent collect cheapest way, due to size of package.

GOTHAM

$22.95

$24.95

it makes sense to save dollars by getting your antenna from'
Gotham. Quality and contest- -winning performance are built

FAMOUS GOTHAM QUADS

HIZE5/20 quad,
ubsolutely complete,
all machined ready
for simple asembly,
the choice of the
champs for
naximum

$45.

performancel...

CHAMPIONSHIP BEAMS

2051 N.W. 2 AVE,,
MIAMI, FLA. 33127

Every beam is
absolutely complete in
every respect, fully
machined and with
frardware, ready for
easy assumbly,

12 El 2M Beam........... $40,
5 Et 6M Beam........... 36.
4 E! 10M Beam......... 34.
5 Ei 15M Beam......... 45,
3 El 20M Beam......... 40.

New! 2, 6, and 10M Beams

Shlpped Prepald to the 48!
COD phone service on PREPAILD
antennas: 1-305-573-2080,

Send stamped envelope tor

literature on entire line.

INVEST IN THE BEST ...

FACTORY AUTHORIZED DEALER FOR:

ICOM CUSHCRAFT
REGENCY CES Touch Tone Pads
STANDARD Models: 200, 210, 220

BOMAR CRYSTALS IN STOCK FOR THE ABOVE RADIOS ON
STANDARD ARRL REPEATER FREQUENCIES $500 EACH
POSTPAID. ICOM IC-230 SPLIT FREQUENCY CRYSTAL $6.50
EACH POSTPAID,

o[‘a /Que Cf/ecfmnicd

. 1112 GRANDVIEW STREET N
@ SCRANTOM pA 18509 lwlurmn;
PHONE (717) 343-2124 T

MK-75 ELECTRONIC KEYER with
REPROGRAMMABLE MEMORY
The MK-75 stores data by a technique
that results in greatly improved
efficiency over the conventional
methad, but it is really the advanced
features that make i such an out-

SAVE $150/|

. standing machine. ONLY $349.

KLM Multi-2000A 9 PP, U.S.A.
Synthesized 2m FM/CW /558 Transceiver & CANADA
SEND FOR

Regular $679 - Now Only $529 |

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442.4200

Branch Stores in:

Cleveland, Ohio & Orlando, Florida

SEE PRODUCT REVIEW AUGUST 1976
5

Dealer {nguiries Invited.

BROWN & SIMPSON ENGINEERING
"3

SCARBOROUGH, ONTARIO,
CANADA, MIN3KY,
TELEPHONE (414) é71-0815

FREE BROCHURE

17 SOQUTH EDGELY AVE.,

OUR NEW BANDPASS-
REJECT PUPLEXERS WITH
QOUR EXCLUSIVE

BpBr CIRCUIT*

. provides superior perfor-
mance, aspecially at close
frequency spacing.

Models available for all Ham
bands. Special price for
Amateur Repeater Clubs

CALL OR WRITE FOR DETAILS:

WACOM PRODUCTS, INC.

Box 7307
Waco, Texas 767

@

817/776-4444



b

B Digit LED Clack Kit - 12/24 hr.

£$99953. QaTy. 12 s-mss QTy. s"zs

OR MORE ea. §-11
KIT INCLUDES 6-LED Readouts{FND-353 Red, com, cathade)
«INSTRUCTIONS

AMS314 Clock Chip {24 pin)
Fowiches™  LARGE
s500r80Hz OPERATION = &-Diodes AN INCREDIBLE VALUE!
§ »120r24 HR OPERATION 24-Molex pins for IC socket
“Kit #350-4 will fumish a complete set of clock components as listed.
The only additional items required are a 7-12 VAC transformer, a circult
board and a cabinet, If desired.”

Mini-Brite Red LED's {for colon in clack display) pkg. of 5.
Molded Plug Transtormer 115/10 VAC (with cord)

NOTE: Entire Clock may be assembled on one PC Board or Board may be cut to ramote display,

Kit #8504 will fit Plexiglas Cabinet 1.

MOBILE LED CLOCK

120R 24-HOUR OPERATION
12 VOLT AC or DC POWERED FOR FIXED
OR MOBILE OPERATION.

six tanrce 4" DIGITS!

KIT OR

4" DIGITS!

Printed Circuit Board for kit # 850-4 (etched & drilled TIherglass) ..o st iarissseersssrssseens $2.95

CABINET |

3"H,6%"“"W.5%"D
CABINET Il
2%"H5"W.A"D

ANY SIZE/COLOR

PLEXIGLAS
CABINETS

Great for Clocks
orany LED Digital
project. Clear-Red
Chassis serves as
Bezel to increase
contrast of digital
displays.

Black, White or
Clear Cover

$6.50... 2/*12.

This is a complete, to
best. Some of the
2B-30-31 day calendar,
display time oniy and
snooza, alarm set indicator,
time base (#TB-1), built in OSC for batt
timer, CHOICE OF DIGITS.

RED OR GREY PLEXIGLAS FOR DIGITAL BEZELS

3"x6"x1/8"

6 Digit-LED Clock-Calendar-Alarm Kit

p of the line, Kit tor the person that wants the
many features and options ars: 12/24 time,
alternates time (8 sec) and date (2 SEC) or can
date on demand, 24 hr alarm - 10 minute
,50/60HZ.

95¢ ca. 4/43

line operation or use with Xtal

ery back-up / AC failure, Aux.

ASSEMBLED g~ Kit #7001B 6 - .4" Digits $39.95
Kit #7001C 4 - 8" Digits & 2-.” [Seconds] $42.95
\ Kit #7001X% 6 - .6” Digits $45.95

ACCURATE TIME
WITH ADJUSTABLE
KTAL NME BASE

Approx. Size: BATTERY BACK.UP
15 "H X 4"W x 47 "D Sk

FROM HOUSE TO CAM. ETC.
A4 RED LED'S BEHIND RED FILTER LENS WITH CHROME RIM,

60 HZ.

= § JUMBO
* SET TIME FROM FRONT VIA HIDDEN SWITCHES » 12/24-Hr. TIME FORMAT
= STYLISH CHARCOAL GRAY CASE OF MOLDED HIGH TEMB. PLASTIC

« BRIDGE POWER INPUT CIRCUITAY — TWO WIRE KO POLARITY HOOK.UP

20K

» OFTIONAL CONNECTION TO BLANK DISPLAY {Use Whan Kay O In Car, Exc.}

« TOF QUALITY PC BOARDS & COMPONENTS - EXCELLENT INSTRUCTIONS
KIT #2001
£OMPLETE KIT 29.9.' 308
ilwss Sv. Batiary)  MoRe #AC-T

m‘l

ORDER #2001 WT {LESS v, BATTI MORE
WIRER FOR 11 HR, GP. iF ‘uo'r munr.% umimu& EA

$27°F i g2
ASSEMBLED UNITS WIRED & TESTED
-5 JUMBO RED LED's 12/$1.00 50/$3.95

§ Axve:ribied Unite
BA, May Ba Mived With
Ky tor Oty, Price

XTAL TIME BASE KIT|

Will enable Digitat Clock or
Clock-Cal, Kits to operate
from 12VDC. Uses MMBE369
and 3.58MHZ. XTAL. Req,
B-15VDC/25 MA. 1"'x2” PC
Hoard. Easy 3 wire hookup
Accuracy: +- 2 PPM

#TB-1 [adjustable)
Complete kit $4.950a
Wired & Cai. $9.958a

Kits are complete {less cabinet) including PC boards, power supply,
IC  socket, 8 switches, 16 transistors and all parts required for above
features and opticns [All #7001 Kits Will Fit Cabinet | Above
PRINTED CIRCUIT BOARDSfor CT-7001 Kits sold
saparataly with assembly info. PC Boards are drilled

Fiberglass, soldar plated and scroened with component §
layout. Specify for # 70018 or # 7001C (Set of 2) 47.95

JUMBO

Kit #5314-5. 000000

DIGIT CLOCK KIT

A complete Kit {less Cabinet) featuring: six §" digits,
MMBE3141C, 12/24 Hr. time, 50/80 HZ., Plug-Transformer,
Line Cord, Switches, and ali Parts.

[Idaal Fitin Cabinst 1))

e 1 9%, 27438,

JUMBO DIG!T CONVERSION KiT

Converl small digit LED clock to large .5” displays.Kit
includes 8-.5" LED's,Multiplex PC Board & aasy hook-upinfo. §

| by . : . RanNAREROARD'
BOX 219« HOLLYWQOD, FLA, 33022 « {305) 921.2056 : .
i

WEPAY ALL SHIPPING INCONTINENTAL USA — OTHERS ADD 5% [10% FOR AIRMAIL]

Fla. Res. Please Add 47
Saies Tax.

OTTK ENAR Kit#JD-1CC Farcommon Calhode
sc:m .ngm on Y] PRESCALE RIS 175 o:,,':gp’ Kit#JD-1CA Forcommon Anode ‘g.."_ 2/’19.
nsol 40 | e o | 11cmoc 41536 XA 207 215 | o vos !
e — 3% TRANSISTORS 8 O Faicchild Super Pigit SEE THE WORKS Clock Kit
Lt S . ; DIODES WN2ZAA TO-8EA100 | P4 DIF FNB-359 Clear Plexiglas Stand
WSe = | e B e Ay e | s TOK e | moe e ¥ | asBig 4 digits
U 5 [ 7460 N Iaioon Iok00 | iz 1092 54100 | ) P % NED Cam. Cith.| o120r24 hr. time
M52 a5 | Toee2 a5 | IN4OOT 1A, 1000PY  10/41.00 WNAGD  TO-92 63100 48 oip Dinect gin iteh back)
M54 4B RECTIFIER 7.5A, 100071V 4/41.00 NUT 1040 A8100 5 replacement for | 3 5€t switches (bac!
M 48 VOLTAGE INOM  SILSIGNAL 204100 | ZEMST 1092 BALO0 TE pegular FND-10.] wPlug fransformer
ST 06 | AEQULATORS | n4148  SIL SIGNAL 2/31.00 Wsasr N Jeer 96 | DISCRE 95¢ ea, 10/$8.50 | eall parts inciuded
;m g LM30#H TO5 § 96 | DYAC A 4.0 SWITCHES LED's 100/379 Bu Plaxiglasis
573 128 [LM ™3 18 PLUG TRANSFORMERS ROCKER SPOT /81, JUMBORED ——— Pr@-CUt & dl’i"?d
o (Xlme tas % |1zvaceicoma +280 | MINKSUDESPOT S/ | 24000 SETOFE FND-359 | Size: 6°H 4% W.2'D
s g0 |73 TAB 18 | 12VACHB0O0MA WL PSHBUTIONNOGM, | SS®  [WITHMULTIPLEX |, ne oo
e 8RR B R e g |MTSSEET s | P |POBOARDIISS cLock! o
- TIME
;E:g 1_% EM T03 135 | 556 DUALTIMER ] TRANSISTOR SOCKET | PC TRIM 25 AMP BRIDGE . '23“ 21‘45
P 75 | 588 PLL 6 POTS $1.95 ea. | Kit¥850-4CP a. L
us121 g |73 YO8 5 | e FuNGTION GEN. 175 | TO-5/18 GOLD PINS
usI3 7 DIGITAL 587 TONEDECODER 17 54100 MK 891.00 3/$5.00 7 SEG l ED
e v | cLocKicn IC SOCKETS | NYLON WIRE TIES ":.':c:&“" 100 PIV ﬂ =
PINS 1 TIE-
HSin 1ss i -3 IS Y Y LTENMD Jbss WX1TUN  [TE| EPHONE FORMAT] COMMON H?_ADE&'?,PEREA
Ui 136 wmmmas  am | 8 02 2 BT L oNs s KEYEOARD * | = o COLOR HL.DECPLP EA
745166 196 |£T- o3 ] KTl 2 5 REEL OF 100 & 860 BY-Chomerics - RED <+ 95 |
5187 1w [Tz % | ) 45 ] o FND-803 RED 5" RHDP $1.35
sty 1 |CT vl 2 B »x STRIFOFI0 1 DL750 . HEm & LHDP %295 |
1814 26p [MMEMR W] w0 S MISC. PRIME IC's : 8" $2.95
SIS 250 MEMORY XAN-654 GReen 67 NDP
MM 29 XTAL FARCHLD 816 oaigy s %8 XAN-864 RED 6" NDP  $2.95
HES 1% [asmem o v 108 | 2102 IKRAM Rl IO COMMON ANODE
DL-747 RED 6" LHDP %295
100 OR MORE IC’s [Any Mix] TAKE 10% DISCOUNT, XAN-72 RED A7 LHDP $1.25
BUY Y ] i ] XAN-81 YELLOW .3" RHDP $1.75 }
- ‘ . 1 ' ORDER BY PHONE OR MAIL REAMESS SooeN 37 RHDP 4y
3} L COD ORDERS WELCOME R = P ;
. maste crurge IR AA I LA S XAN-352 RED 3" LHDP 8150 |
s ‘ ! 18] I | Orders Under 515 (Add 51.00 Rl -] .6": NDP 3260
I . ‘ ey ] Handling : XAN-632 RED B NDP  $250
; Eorm inexpensive MOLEX /o
: Sockets PINS M
100fors1.25
Resl of 1000 - $8.50




ADVA

Short-Circuit Proof
Typical Regulation of 0.1%

Very Low Output Ripple

ASSEMBLED $17.95
ADD $1.25 FOR
POSTAGE/HANDLING

VARIABLE POWER SUPPLY

Continuously Variable from 2V to over 15V

Electronic Current Limiting at 300mA

Fiberglass PC Board Mounts All Components
Assemble in about One Hour

Makes a Great Bench or Lab Power Supply
Includes All Components except Case and Meters

KIT $11%°

OTHER ADVA KITS:

LOGIC PROFE KIT-Uss waeh OO TT0 OFL RTL BT HKBI

Banlt-n Bratehon 48855 pAWITY reveril and neervoltage, Urases oniv 4 fow mb eom oo
CNLY 3ras
wer harmel cUnac

credes 3T el LR peagnnt Cnmplete it nchedes ces Al el feads
FIXED REGULATER POWER alMPLY RITE—Snertereurt ot
Uimiting. Cunpac uma amd bypicat rqmaﬂqn of 0 h-, It
progats suilable for ¥ R Semg, &y
300mA, Spestty voituge whan Lidenne.

Thetn bty 1 asmnhte ks ineludn 2l mmporsents, waniate detailed et 1 olated
Moarglans Po Gareds Power maply ke du oot wnchxie ovie or metset Add $5 25 pur kit for
wastage and hansing,

TMAIL B! £HEE DALA SHEE LS wopled win
REDVIELT . 14 i Wit wery ter of £ ar TaY U L A ot Paes e lud
FET'ywath svary srdder of $H) or morn pestrarked prior o 5,38 7 O fres tem oar order
ORDES TODAY 31 [farms ranjeet 18 prie Ak and Arices ThICt 10 change witholl notics
nal iteenn ars naw ek perts (0GR, funaiehaliy tered

ugms fram the ad. FEYEE OR

Sand 148 Pamp

TERMS  Serd check 0i absidy urder {3 bundus vith audac. vie pay 191 cians postagr to L3
Cangde o00 Meam (BKERRL alx it 10 A300R0g £ANIga e <nters Lnder S1G Calit ek
dente 24d £ sales taee Foreigr ardes edd patiage Cuhe orders—ade $3 W) sennge charg,

and mod MIUS G

WRITE FOR FRES CATALDG 48 offarng ors b0 seramndueton mavind i ik, |

%

MORE SPECIALS:

RCA195DN 1oy w SumA vidl TAGE HEGULATON I, Very sazy ta
wse. Makes 8 qwat Highly Aequlated * 15V Supply 1ar OF AMP's, wte.
HAequies only unregulated GG 118-30V) and 4 bypass wepdutor.,
#¥ith Data Sheet and Schematics, 3-pin il 3P %1.28
LM741 FHEG CONBENSATED OF AMP LAT41, MG1141_etc. mDIP 5781
ME1458 DUAL 341 OP AMP mDIP 531
RCA558 DLIAL 741 OF AMP mDTP EIEY)
ZHH904 MPM 1 RANSTS TOR GMPLIFIERSWITCH tn 50 mA 4100 631
A NEHS—Spenify voliage 3.3. 30,43 6.1 6.8 0.7 ADmW 4/51.00
24, W, 12, 15, 16, 14, 20, 22, 24, 27, of XV (410%) | Watt W31 00

®MONEY-BACK GUARANTEE
® ALL TESTED AND GUARANTEED

ADVA ...

BOX 4181LM, WOODSIDE, CA 94062
Tel. {415) 851-0455

ICar FETs WITH

$5 & $10 ORDERS.T
DATA SHEETS
WITH MANY (TEMS.

FREE

DIOUES TRANSISTIRS | TRANSISTERS | TRANSISTORS | LINEAR 10'
ZENERY & W06 50 24 284047 17} | 2N863E #81|LM3daR S €S
RECTIFIERS  [aN718 2a|maeaz M Nedad Tkl [LMBAOTS L3y
ikd5hta 651 N AR INSI2Y 78 [EPGAY £ nalmadis e 11%
+Hidks ! | amdis 3 AT ceenNe  puR|LMlsOYi2 T
INdILs o |INTRIY % |eeaEl  SAOE[LMIOTIS § b
1k ] FE 585 | E100 AN LMIST 2 10
Nt [7UTE00 LIt | Ev0 23 | LMITEN" 4%
o8 o) axtaa A0 0L WA zsd
AMG14* 1551 (202244 Si%i 178 51| Lidon 149
R N P SN PRI 0 ) | NESSSY®  ES)
1HUH4 W Eangaerat wigl |ZNA303 1 {MPF105 NESS6A  fuMd
IR G ENAIES 51 [INARNE SUMPFNZ i {MH 2w
WIDD  GR{IMOGn . (ZNOSGOM O (NPSMste 1 LMTECN
INSO01*  12%%% | INZEDS 2Nz = |SEEO0T 41 LMTRIH 3t
nanoT T2 |INpES  sose|amadsz  stoslseanr a4 fowrnNt dm
WADES b ANEIGs  Mfmede  milsem AR fe
WHADIE  T041 ZNZINTY S0 |ZNAAIEA  SONO{SE2007 AT [IMTMICH VA
s W [ s sl Bansens T fsEnon e o iMZaTEN"  aim
WAIDE g | 23563 &% INGIRY FCTT: B ST P M
TRART? 41 | 2NA564 431 |2HaBRIE v |SESp2a 00| LMICN o5
hl 230l ) 15751 | 71564 1o 1 <NABEYNE SITIER 10 ] ARG DIF b
IN4TR4 7581 | THISHR T jINGER b0 | TISTE " MHECIDWE D
NETIY bn WGz ikt | INASEY 5 o |SEACEmBIP GO
a9 ondgsen  ustlineges 4 aﬁ‘,‘;ﬂ 'E;,“ LMIIRN 1 B
iWsass [TEREL ELL 1) 5151 | THANRY A5} SKTT00M it LMIMEENT 10
WaTge o DNSEEZ  EALNRER Uil |UMEHE kA
[T SRAIE TR FE T RN et i [XR285hCE BN
Biisiee o \TNSERT i | g el L LI L
AL TFE) FUNGE LR REL IR 4% NIy :S GRIAISA 17
! F L ] g e [X
. 365 oY el B [T TR
VARAUIORS |INmste o (2kersr ity foAdeRse gt
[ LIS TR T Rl L T PR it [UT LT B
145154 MW WWINENG R 1940 1o
DS TIAMHE 56| PRI w[tNsier  SUUNEBR DT |RGaTs (R 2
FraliMbe 3 | paiia 0 |mwedr  sisalominnn o s2su | RCAISRNT 1 2
wEmL |2 Ih|2N1E L 9B[IMODIAK 27 | RCANBTIS R
MVRLT °1| 2535903 0" B4 257 141 | LWBOTH [ [M4250CN 7
My 1b2U 1o 5 2A4ANE il 111 LN LMIDEN 4# | RCASSION A
520 W00 Biug|INRGE4HST[LNIONK 138 [NiSSEV i
MIIERS e INnx  Geg |INSAE S [LMITIN a0 |RSSSNY 5
M7 w IHNEL 33 |INSRET 5500 [LMI20RS 135 [pmrndsul e
MVZEH g | AM395E 119 [¥N55&d Ao |LWI2OE 12 1.3% [NO38 DIkt 3l
wyans W iooiawssei  saenfiwazonas @ iowrsez

®®  *SUPER SPECIALS: &

1NY14 fuuy; [umd Disde 207%1 | MPF10? 200MHr RF Amp
IN4001 100V 54 Rect /81 | 40673 MOSFET RF A
1N4754 30V 1N2T4 24/%1 | LM324 Quad 41 Op Amp

BRT 50V ' Bridga Hee
2NZ2226 NPN Tranustor
2N2907 PNP Trantistor
2NI055 Pawer Xistor 104
NS0 NEN Amp/S
ZNFD06 PNP AmpSe
CREal Pown FET &g

LM2?6 Pins ult Kag mOIE
S | NESES Timar midIF
£31| LM723 2 37V Heg DIP

€4 | LM741 comp U Amp IRIP
& | L1458 Dyal Y47 mD P
LS 3? CAIDBG S Tram Aoy DIF &
ReA1950N *Inyhoma muIiP 1.2

B39 RF Powar smp Transistor 10-75W o 2 20MH? TO.3

BESX Yiemer Tub-1he Diiterant pinout from H55 (wdaral
RECA1941K Dual Trackmg Kegulator 103 to Uy & Hidma TO-66
H414b 1 K Duai Tracking Reputatos ' 15V & 108m4 (70 66)
HO38 Wivetore Genarator 114 Wave With Ciccunts & Data

CTL-B

CTL- B— $36.95
BTL-A-—  30.75
UTL- A  23.95
ST -A— 1595

Please Include Postage
Send for Free Descriptive Folder

Brown Bros. Mach. Co., Inc.
5370 Southwest Ave.
St. Louis, M0. 63139

SAVE$100”

ICOM IC-230 2m FM Trnsceiver
Regular $489 - Now Only $389

AMATEUR ELECTRONIC SUPPLY §
4828 West Fond du Lac Avenue  Mitwaukes, Wis, 53216
Phone: {414} 442-4200
Granch Slores in Cievetand Qe and Urlandg, Florda

QST

PROTECTOR!

You have an investment in
your copies of QST. Protect

. this investment with sturdy-
QST kinders.

Binder for QST prior to
January, 1976: $5.00. Binder
for QST beginning with the
January, 1976 issue: $6.00.
Available in the L).S. Pos-
sassions and Canada.

AMERICAN RADIO
RELAY LEAGUE

225 Main Street
Nawington, CT 06111

H“CHOICE OF THE DX KINGS™
AN
» 7/
the CUBEX [
|
e
/ QUAD" KI~TS
Al models available !
“WIDE-SPACED"” 09N§’ 95
2 ELEMENT—- .
2 BAND §ailable APO
KIT SPECIAL A4 3850 or 29D

CONTENTS
& Fiberglass Arms—skyblue cofor

2 End Spiders (1 pc. castings)

1 Boom/Mast Coupler

16 Wraplock Spreader Arm Clamps
1 CUBEX QUAD Instruction Manuai

(Boom and wire not inciuded)

L X N N ]

234 grmaore glement Quads available. Send 25¢ feash or
stampsj for complete set of catalog sheets, specs & prices

CUBEX COMPANY

P,0. Box 732, Altadena, Californta 91001
FPhone: (213) 798-8108

YOU CAN'T SAY“QUAD"BETTER THAN “CUBEX"




Bil Harrison, waava, says
““Don’t settle for less!”’

You deserve the best of equipment, the
best of Service, plus the real pleasure

you always get when you deal with

“Ham Headquarters, USA” ©

 Ben Snyder,  wason, sars
| “That's right!”’. ..

"When you deal with me, | person-
ally see to it that your needs receive
individual attentian,

You will enjoy rjuickest delivery
from our large inver taries of factory-
fresh, latest impreved prodioction
models, If you wish, we will tire-up

¥ou. We service what we sell, our
Lab is ammnong the finest in the
Country,

With it all, 'm very competitive.
I will try ta beat any equivalent deal
vou've got. {And, even if my price
might seem a few dollars higher, |

and check 1t out for you. And, be-  assure you it's still YOUr greatest
cause we o not let things out on  bargain, anywherel) 516
trial basis, everything you get will be 50, drop me a line or phone me. 293. 79
. ! truly brand new, untampered with!  Tell me what you want to get, what Char
rres N Should you ever run into any  you have to trade in, what offers you be c,.ggsnw“l
\im Very competitive’ frouble, we are here to take care ot  have — and Il 40 the rest. T x 73 ON the Or%%r

vadRu Fv ada)

| U U 1 ‘ |.
® ICOM VT PAYS TO BUY YOUR YAESU FROM Ha rr%o
@ ATLAS IC2ZBXOVR . ... .ov. ... 268 ~ (Our P8 Lab o o semvice]
HEX 1080 XCVR. ..., $679 JIC21TXCVR . ........ ... 749 ur ab givas warranty service
215X 15-1B0 XCVR. ., .. . 679 §IC245XCVR . ... .. ... ... 499 n.' t?;dE(iTRONICS
H M g1 outs:
With Noise Blanker .. ... ... MY JIC202XCVR . ..., ..., .. 259 D[?l tor FTI01 . 16| 10.160 xcvRs:
117/220 V AC Packs. IC25XCVR .. .......... 229 T10
i OOIG for Colling . .. .. .. .. 168 FTI0TE W/ Prac . . ., $749
ARZ20TS (Wispkr) . . . . 15 | KENWOOD FT101£E W/0 B 650
200PS | e 100 | rsso0 xcve .. g2g | SC30 Counters 1a zg;ﬂul-;‘IZHz ..... ;fg FTIDIEX W/ P:'gz- AC . 599
DMK Mabile kit . ... ... 8 |Rsean RovA .. L. a5g { SCZ50 Caunters tw AR EITTIT RV 99
¢ COLLINS TESOKMTR .. ... ..., an| @ SWAN SPIOTR Spkr ... ... .. 19 FL1DT 10-160 XMTR . 545
KWM2AXCWYR. . ... . . 3180 |S59808PKR, ... ., . .. 181 Rugged. high yain TRI-BAND BEAMS. | SP1DIPB Pateh/Spkr . . .. 59 Y0100 Scope . , . . . . | 199
75530 ROVR ., . ., 2300 JTSTO0AZM XCVR. .. ., . 695 ) vR2A 2EL. .. ... ... $129.85 | XE30CCW FLTR. . _ ., 45 Y5208 6 XCVH. . .. 449
32834 XMTR. ... ... 2760 [TVED2 JM TRVTH. . ... . ... 249 1TRIHA 3EL. . .. 180.05 | MMB1MTG BKT, .. . .. 19 FT221 IM XCVA. ., .. 629
SIGF2ACPack. . .. . ... .. s Iég?gzu’(g“’ﬂt- vig 1’;‘2 TRAHAGEL . . ... . ... 24995 EFPTOZ Speech Proc. . .. 89 FTV 5508 6M TRVTR. . 199
eniote e L21008 Linear . ., . . 399 FTV 250 ZM TRVTR .. 229
¢ DRAKE CWB20 DW Fifter . ... ..... sie TEMPO FTACIKGYR . .. W0, FRGI 8ewr. . ... 299,
RACROVR. ... ... . ..... 599 | 0G-1 DigiealKit .. ..., ..., 170 egne~ 1080 XCVR . .. .. .. 399 | FT-301 Dgitar XEVE 935, FV3DIVED. ... . ... |0g.
TAXGCXMTR .. ...... ... 5% e MILLEN ACPawerPack . oo vu ot g9 | FP301 AL Power Supply, | . 125, OTR-24 World Clock, .. , .30,
TRACXCVR .. . 898 fgeanuip =l pog| 2020XCVR, LT 759 | FPIOTCIDACPaser SRl
s ] E
RvaCvfn . . ..., .. : 1122?1 906514 Grid Dip Os¢ -+ -+ - . 130]® TENNELEC
ACAAG Pack .. . 90652 Solid State G.0.0... .. 138] mrps . ... . 20800 e
L4B ZKW Amp sgg o NYE NEW FROM YAES
RAC Filters. . ... . ... .....
MN200G Ant Mateh . .. .. ... 228 R Antenna Couplers: , BEAMS, TOWERS, SEND U FT 301D
L2
TREEXEHR e Ao 5E| ROTATORS, ETC. DEPOSIT Now
Everything for the Ham! ] TO ASSHRE EARLY DELIVERY

Easy Parking in our own fieids,

PROMPT ORDER DEPT.
- \

Singe 925 . B TOP TRADE-IN ALLOWANCES

Gon

We caretully pack and shup CHARGE
ham gear, accessories and parts a r '
1o most any part of the world, P lT.
Address your orders to: hhd K MASTER OR
20 Smith Street Ham Headquarters, UsA BANKAMERICARD

Farmingdale, N.Y. 11735
Qr — Phone your orders ta

Take up to 2 yaars to

& FARMINGDALE, L.I. - .
L pay! Or, romit fuit Ca-

2265 Route 110

N.Y.C. PHONE

895-4777 ® VALLEY STREAM

v H ’
X 2 mlies South of 10 Sunrise Hwy. shier's check or M.0.
N(g‘?l izii:’:’ggl L.ILE Exit43S | OPENNITES'TIL9 | (At Rockaway Avenue) | @nd we ship prepaid,
lL aeld N, Salos Tax_J {516) 293.7995 Saturdays 'til § (616] 872-9565 1 dBUSA.




Horizon “2” outclasm them a!l! 25 watt ompuz 2 Meter FM transceiver
for HAM, GAP, and MARS « Full 12 channel capability
» All solid siate » Compact size: 6% x 23 x 8 inches

a  Weighs less than 4 pounds « Dynamic microphone »

b Built-in speaker « Extenal speaker jack for 3 watts of
crisp audio » Unique quick refease/locking bracket and
key included,

Because no two transceiver applications are exactly
alike, Standard also makes the rugged 146»A An
action Handheld for 2 meter FM, the

146-A, like the Horlzon “2; is also avail-

able 1'or under *$299. Both of these

rugged radios offer. you exceptional

guality and outstanding periormarice at

a price that's right.

Communications

- Standard Communications Corp. PO, Box 92151 - Los Angedes « Ca- 90009

CALL SIGNS

The PERFECT GIFT — His/Her Call cut

inte solid redwood

Type1: Just the call, approx. 18- x 51a**
$7.50

Type 2: The Call plus any handie up fo 7
letters, approx. 187 x 9142’ $12,50.
(N.Y.S. Res, add sales fax)

GALLSIGI\]INS LTD.
Hurley, N°$ 12443

SAVE $200

— CLEAN SIGNAL — Out of Band

— ALL CHANNELS —

ONLY RP GIVES YOU BOTH
PLUS
® SUPER ACCURACY (.0005%)
e FULL 2M FM COVERAGE
144-248 MHz

Shortwave Listening

WORKS WITH MOST FINE AMATELIR
OR COMMERCIAL GRADE RADIOS

MFA-22 SYNTHESIZER

NOW SAVE 20%

MFA-22 $260.00
with 5kHz Stops $300.00
Shipping (UPS) $3.00

Fully wired, fested, 1 yr. warranty

Factory direct
ony b Electronics
BOX 1201H
FoR_ [@ CHAMPAIGN, ILL.
F‘-"-'- i 61820
DETAILS

qE rner

SBE SB-450 420-450 FM Transcelver, 12vde
12 channels. 5w Cutput. Supphed with
444 4R /449.5T and 446 Mhz T/R crystals,
microphone and maobile mount. [him.
8-172"w x 2 1747h x 8-1/47d. OQty. Limited.

Regular $399 - Now Only $199

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200

Branch Stores

Cleveland, Ohio & Orlando, Florida

Cur only business is supply-
ing everything needed to tune
outside the Amateur Radio
bands and identify what you
hear. Qur mini-cataiog de-
tails Bariow Wadley, Drake
and Yaesu receivers, WORLD
RADIO TV HANDBOOQK, fogs,
antennas, calibrators, CON-
FIDENTIAL FREQUENCY LIST,
receiving antenna tuners,

FM or TV station guides, AM
pattern maps, audio filters,
special ITU lists, QSL

albums and every book pub-
{ished on “listening.”

GILFER ASSOCIATES, INC
P.O. Box 239, Park Ridge, NJ 07656

bbbl bbb it i il bkl ild L
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Po y Pak’s EXCLUSIVE

; =
7100-’ S OF BARRELS PURCHASED!

For the first time anywhers, Poly Pak
merchand-sers inlroduce 2 new way
i bitying the economi way. Raw
siock from tho ‘‘barrel”. frenember
the “good ole days"? They're back
aga]n, The same way merchandlsers

}

throughout the Unitea States buy
from various factories , . . their over.
runs in barrels, Poly Pak has done
the same. Therefore you are getting
the same type of material as the
RE-TESTERS DO!

YEST 'EM YOURSELF "N SAVE!

HiFree

< MINeY haeh
guarqanteel

BARREL KET 1205}
MINI BLOCK
CAPACITORS

Unbellevable! \‘-urth 80,
High  precision  submini
capa fur il aﬁblica:lonn.
Wi, 3 pza. Cat. 13528

CALCULATOR [T}
KEVEOARDS [J

It'&s truni Hﬂ-kay, 4 fune.
tion  keyboprds a4t ridic
N givamuway.

REL KITS

nGuSt Tk

BAR

AN

BARREL KIT y201
&Y INDICATORS
wileads

15 for $1. 98 |

Test  ismp  manufactirer
dumps tayentoryt  Woprth
89p ag, Likn xrnin-u-whut.
Cat, Mo, 1M 3!

BARREL HIT ;uus

Hard to Had: hut we got

'i' & Hl walues,

LUy s IAEEE

HARREL KIT f18E
Parts

Tneluder ranistors, capa,
trazstormers, :ectiflers, dl-
odea, &t
Pretormet,
barrate by Iu:tarln lon%

BARREL NIT xuo Bamrsl. WT fie4 BARREL KIT {182 EARREL KiT BARREL KIT f181 BARREL BARRI-:I. KIT #15,
KEYBOARD CH WATT METAL FILM | JUMEO RED LEDS MINE TRIM P ‘PO PLASTIC DDULAR swn'cm‘.s
10 for $1.98 T 150 for 15 for 519878 |30 for 25 for $1.08 %5“5"
Truthfully we owng 180 % materlal, user culs sl K or - 51.
o, MMET40%,  kay bo-rrl $1.98 seliation from  factory | Assk. vulues 100 to 1 mag| ZNERD e with somme LMEODKL Ties V.R.o2 'bare [UF0Iralab i
:::oder <hlips. Kow ‘Elo 1009 R . . dumps, 3V 10 wils, For | 'em, 1W'h A huy. Stngle -'lllzlseqqg ;ao!grgfv.:smp- reled, Bot by the peung, | #witchea, ’l‘\--mnlmcn ox
Gt We T iMAare T [i20m metw T Y L e R e Cat, No-  M3243 1oz} No.itr3330 e e, el e
EL WIT fIS8 BARREL KIY 515 .
MAGNIFIED MAN-3's | MOLE X CONNECTORS cwt':!u cmpsg e :I‘I‘:IREL T £2 8PN SHARREL KIT 1244 75-BC TRANSISTORS | 10 WATT TEAsns
12 for # 100forpms— 120 for o ifiTaivsrommendgacy buons ruuce | 2b e TN TeRns | e
1.98: 5. $1.98 fmt .. [51.98 "pH (15 for $1.98 . . 4
t1 -
%f!:;ieraﬂ;'fthwuh bfitean | Noion, “white cable rinee- | e gathoted nn umnrtmmlr Mintnture transfortur back }f"".’f"n"“xpﬁ"?." Reml 1005 materlal To.52, Mﬁ du\?mg o repuiﬁru;
sagaifier. tory discon. ;?5,..} 'nlliti.:;?cmr“ '?'fwgun of clork ohip, aliog, esler. {080, A’:Jst, u-;tpm;. Eivm'r,; k‘i",.,, et ';',m,“m' fnc-fnry ~11-=¢g:uﬂ linee, 4 2ow  weyling, él,n,,. all
b x¢d 10 bar- fqar | iy, . T widin, 1 . pap's e npea, "
Hinued Tire, mueg’ e |, CAL Nev vl 3326 -'lllrmu;::é‘lé:p, ::‘.('1#1":"%‘3: 3 i imazhdl | 100 %  mutarial. 1M 3293 ZNAAUO L Boi-4, 1T grer rl:u nllcm <.nud yleld,
. N
; 23 J17]
SARREL KIT ri3s BARREL KIT ¥134 |BARREL KIT 132 BARREL KIT f131 |BARREL KIT naor/ “BARREL NIT §123
PANEL SWITCHES CALCULATOR CHIPS |E-MOS I’s T CRYSTALS! EBARREL KIT f127
ANTALUM S5MINI DIP [Cs AXIAL ELECTHOS
0 f%r,, 15 for S5 Toeae l??l)etn?&ﬁ;%hlogns WA cLECTROS 12 for$1. 93;-?: 335 forr 151'?20- 77| 40 for
. I mi b
i o e v owsion | SLOB, | IS i (30 for $1.98  fie (Tl WES| forne st iemend b | €O 98
qfahr;r ot praker hazralied MW?”?';r o e He, m@ﬁ?ﬁ “#.S“?E:{\i:’i gradoe anst. valen vt | s partels. prisind 17\5lg'ﬁ'é-mﬁ—.m;-?:ﬁlggiﬁrfs:? 4 Cupncities e
El v i ) W M " " 3 wearth ] Manv K RES vl "
ke RplTp;, .;—; le& efas tenred, cat. No. 1mazss Cat. No.  tm2aET AKas. Cat. Me. 1M 328% A »: s M}‘ ::»mr;rn\nazgm we L b, 1M 3268 \oltnmu c.n. No, :M322TY
BARREL XI'T 1126 BARREL KIT 711900 | BarkeL KIT 118 BARFEL KIT Hﬂz IBARHEI. KIT #116 HARREL KIT f115% BARREL KIT y112
(UPRIGHT El.zt:'rnos ngf'%l’%"s MINI SGRS opflcﬁhﬂun [BUTTONS 'N L] ICRO MINI LEDS
%0 Tor b ;oosf 108 20.0or $1.98 Il | e N Ton te 51.98 o
or UNERIIEVABLE! Tehag = w
$1"98 PREEGRMED! Dienignedd for [plestic SURS n barrels ., [ Foer optios .tmclnr? Bank- Wide magt. of But- AL the tiny Inda, #xial
tmt to X00mE In Nm"r: . skt frite Frow fagtars, Inelndes [yuptey purchesel High quel. | con-feedtien ol HAME | Catculator tnaker o [Fight ot Monsantn. Litronir,
af vollages: 100 % markn s, |ogned [all voltages up thru 204 | ity {nusloq'un]}nunlv unod FTAKE NOTEE RE, URE, ste, [gut o wlillon of ‘e variety  of coloes,  Yinld
B good. 1M3226 . 1M 3z0s [Pre. 1M3is atee_ i20.mil), CLEAR, [We 1 b, Catha1MP131  [Tor 10 aocketa, ot GN% v botier. 1M3I3¥
BARREL KIT 2109 BARREL KIT 7101 BARREL RIT o9 BARREL WIT 793 BARREL KIT [

BARREL KIT f104
SLIDE VOLUME

TERMINAL STRIPS PHOTO ELECTRIC

CELLS @
10 for $1.98

RES!&TOR SPECIAL

100 for $1.98 ¥ CONTRoLS
Wide zsut, uf jerminul sirip ’w“
i i sote| 10 for 1} Rast, 8 oo SBE trpes,
i:'p‘ IE:‘rlp muruiretn $1.98 ‘-;‘ U' lMuu:d :»v tsu-tur:' Bljgnl'%b
3 <. - - " va Keparute.
We 1 ihe gonh ’:‘R{ﬁ“js CetNo. 1M305Y TR gand o IMYOR Toud. c;:n:;ytu:uos: ;
BARREL KIT /83 ELBARREL KIT 37 BARREL KIT ‘a6 BARREL KIT {8
LITRONICS LED L3 NA'I‘IONAL IC BONANIAHOBBY LEDS 15 for $1.98]
READOUTS Q 00 for for .t Lm.240T
0 for $1-93 .98 $1.98 YOLT REG )
in. TVIIP:G ann, o Waw! A Litragies Factory relectad “Them por
IPLe, Bt sk foll kg of mrs length of lends, Moy nelude
| [ .. i 6. ol ohipe Linears, ote, JLES, shapes, vodens ol [ B 5, Ho1%, 15, 1« 24 vlts,
Hien riatha. | iM28As Cat.No. 1M2B80Untastad Jvnr, oir, 1M288s [ Fower 1ab Cat, 1M 2538

14 6,

/SUBMINI RESISTORS

HALF WATTERS

200 for$1.98

Besator factory tried  to
NI T SIS
calor-raded  ceriasters  in
harrél. Hut value is there,
1MI0AE T'ntested

3 AMP EPOXY
RECTIFIERS & iintested
100 for $1.
Coemetic  relects, el-cu-(-
cully Are business! You
wherk "am, It's not for us.
Asst. ¥oltages. IMI20a

BARREL /91
SILVER MICAS

100 for $1.98

Axlal, red cnse, varity
physical stzes” & ciuer
CatNe. IM3OIR

BARREL KIT a1

200 for
$1.98

uprlght rype, cnlof o,
WAtk Asst valuey.

CJ‘ Mo 1M2TA6 100 SRrood

BARREL KIT /78
1-WATT ZENERS

100 for $1.98
Fartory came na 400 qe
\mer-m»‘.-. ;.x wllug, i,
dader

1%
glins, Lmnhla [
Cat.No. 1M 2741 Unreatm

BARREL KIT 75
400MW XENERS

150 for $1.98
T P h-:' \wlnama
offepr B, 8, 10, 12 tn 15V,
Yot best, Iurmrnml'tvuen]ed
Blars pak. Donble pleg.
Cat.No, 1M2740

BARREL KIT f71 BARREL KIT '&S

BARREL MIT £73

TRANSISTOR CAPACITOR SPECIAL JEBARKEL KIT f68 MIXED READOUT MIXED IC'S POLYSTYRENE CA
ELECTROS 100 pcs. 2 WATTERS 1“ 10 for $1.98 100 for 100 fo:ﬁ
50 for $1.58 ($1.98 100 for WEL-*"1". W s1.08 R | g gg

e et e Lot e Y nactes, | SLOB T oo, B b B
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BARREL KIT jéz

Cat. No. lMa’!3ﬂ

BARREL KIT /6

Al gd, Cat.No. 1AM 3729

BARREL KiT 5%
SLIDE SWITCHES |-

30 for $1.98

All shupes, sides. spst, apdL.
womentaricd, efe, Trenwns
dres shop gak for 100's of
awjtching projecta,

Cat.No. AM2T2¢100 % good]

HBARREL KIT 256 BARREL KIT ;54 BAHREI. KIT 24

BARREL MIT f40

BAHREL KIT 1:45
G WaTT

E DIGIT READOUTS

POWER‘S! POWERS! e
or 10 for it
st.ogl -

1.98

“BGNANZA"

50 for $1.

BENP HIGH-POWER
TRANSISTORS

for
51-98

BARREL MIT 319
AM305% HOBEY
TRANSISTORS

15 for .

e

BARREL KIT 37
i AMP “BULLETT"
RECTIFIERS Untesteg

100 for $1.98
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bamatn M-’y Al prone, [the  tinmst resiziar b e, ket parrels ol Uy an b T ety raveators 51-98 Hatosied, | inctides "'* . LT egucion sabe’™,  Prime
WAL et T G B L geter T | 1T T | B e S e B s T | [T DL | e e
e arre ° e tol, Barrel o 1a, Preformed, for PU s GEactirers  dariets 1] bErs, aninarkis )
snrtage CatNo LMIE1Bvutues ot Nn‘- tnaeds N°- 1M 208100 % gaod | 1215, Fipiomnd, B 1M 2608 | 3‘75'“:; Y “: i lv‘lmeo»t CatKo, 1M 2603 tntestnd, Jet LMRSS8100 % oo
BARREL KIT {17 BARREL KIT j15 o~ NARFEL KIT £14 BARMEL RIT 732
- }‘ POWER TAB
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100 for $1.98
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TAKE 15% | | TAKE 20 ooy 75 for
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0 ""’ﬂg‘}ﬂ so.16 | LISNTAEN mel O surasen 12| CENTRIEON 9B & | Aescrtod U piacre Lnrhed, | taterenl e
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SNTiosn ik | pawresod 18 Fgg‘g:}}m ‘&3 | [SN7a17aR 73 1 | 44000 RECTIFIERS | 1hd14a/014
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Hearn=Ads

(1} Advertising tausi pextsin to products and
wetvices which are related to amateur radio,

(2} The Ham-Ad sate iz o0 cents per word, A
special rate of 20 cents per word will apply to
individuals who want to dispose of or avquire persasnal
ftam gear, 0w a one-to-nneg, one-time Lasis,

{3) Remittance in full most acrompany copy sinee
Ham-Ads are not carmed on our books. No cash or
contract Jiscount or agency coammisgslon will be
ablowed.

(4] Closing date for Ham-Ads i the 20th of the
secand month preceding publication date. No cancela-
.tjions or changes will he gecepted after this ¢losing

ate.

(%) MWn Ham-Ad may use more than 100 wards. No
advertiser may use more than fwa ads in one issue. A
aame ot call must appear in each ad,

(o) New “commerciol™ advertisers must submit a
production sample of their prodyct {which will be
seturned) and furnish a stutement in writing that they
will respond appropriately to customer complaints and
vwill stand by and support all claims wud specifications
mentloned in their advertising, betore their ad can
appear,

The publishers of @3T are upable to youch for the
integrity or for the grade or character of the products
nr services ndvertised exgept those obviously com-
mercial in character.

" DRESS UP
' YOUR SHACK

Amateur Electronic Supply i1s the Best place
to buy your new YAESU gear. Besides large
stocks, top trades and fast service, we have
ong of the BEST equipped service depart-
ments in the business. This is very important
to you because the dealer that sells Yaesu is
tasponsible tor providing Warranty Seivice,

FT-101E 160-10m Xevr w/processar . $749.00
ET-101EE As above, but no processor. 659.00

Dimerision 6™x12"x%"

. Send today for your hand-
somely engraved Redwood
Plaque and dress up your
shack. Mail your call, add-

FT-101EX AC only. no mic, ete. .. . 599.00 ress and ONLY $3.95
FV-101B Remote VFO........... 99.00 P Paid to: .
SP-101B External speaker ....... 19.00 Clubs/Hamfests osg ald to:
SP-101PB Speaker/pateh. ... ... . 5900 P —— PO Sy ; -
FAD Pl o e o C 1000 B o roht” oranication. faunden 197, CREATIVE SIGNS
oo Any Amateur Radlo Operator licensed 25 or more .
MMB-1 Mobile mount, ...... o 19.00 yﬂar;bis ﬁnglbl?l fb.;,r lznemgersm;:, I;Aemhe.rs \,;Vegﬁw? a 1756 Brookfield Sq. So.
RFP-102 RF speech processor .. .. 89.00 membersnip call boak and quarterly news. Wiite far '
: formatlon. Q.o WA, Inc, 2012 Rockingham St
XF.308 AM filter, ... . ... . as0 | METRER, NGNS ockinsham Columbus, Ohto 43229
Labor - AES install AM filter, ... 12,00 PROFES ; . -
QFESSIDMNAL oW operators, retired or active,
%XF-30C .CW fiiter, 600 Hz ... ... 45.00 Sqmmerctal. n;nlliltary, gnth. palice, G:Ec;iinvlt?ad ﬁo John
DC-1 BC-DE cony for EX........ 5700 [§ Sociohy, uf wircless Plonesrs = WIGAR/S Hox n30,
Crystals For FT-101 series ... each  5.00 FREE sample copy Long [sland DX Assn, bulletin, Add
FT-301S 160-10m 40w PEP Xcvr ... 535.00 Latest OX news, Business slze s.as.¢4. 10 the L1, DX .
F1-301§ Digital As above, digital. ... 700.00 Asn, P. O Box 73 Westhury Y 11390, City
F1-301 160-10m 200w PEP Xevr ... 769.00 EMMTING a club paper? Need public reiations heip?
- A . wou, shotld  bel to the Arnat Radio M
F7-301 Digital As above, digital, . ... 935.00 ﬁﬁ;ﬁe&?gmﬁﬁ?x&at%n \f;ritggaf)egrésd Sﬁ?ﬁtsé;:&nﬁ State
¥ ) . a S Ty i n [o¥] -
O e T oot/ 3016 i) gq.00 ] hoimivio sfods, T T . L
B ps (FT- g2 .
f ROCHESTER Hamfest 1977 & NY Siate ARRL
FP-301 AG ps (FT-301/301 Dig).. 125.00 o iy M Ho 52, fiames added ta matljng |5t Call No.
FP-301 CID AC ps wiclack, CW ID. 195.00 o Information — write: Rachester Hamtest, Box
A 1383, Rochester NY 14603,
ER-1015 160-2m Receiver... ... ... 489.00 asL Cards ﬁ.DELCO SEMI.CONDUCTOR
FR-101 Digital Receiver........ ... 629.00 -
. TRAVEL-FAK Q5L Kit — Send call and 28c; racelve SUPERMARKET
E(E.S gm converter, . .. ... e ﬁggg J@ur call sampci]!e it Iin re't’Srn.caSan?cu. é:o;a?n\:’%, RF DEVICES
G- 2m converter.......... aoe A Wynanfsiili NY 12198, INIIS IWAOMHI 550 ZNLOGD AW I7SMHZ  5.40
g;yzl&las :;rfgl;]xlsw. cvv ... each 4333 MELUXE (5Ls, Samples 26¢. Fetty, waHAZ, P.o. N8 W mn:z 39 NI ISW 178 MHZ 848
. ilter. . ... vt . Reox 5257, Trenton NJ 08638 e ZNSS8Y IWIT5 7475 INSH225W 175 MH: 10.95
XE-30C CW filter, 600 Hx.. ... .. 45.00 iy - - INS5P0 10W 175 MHZ  7.70 IN&0G3 30W 175 MHx 12,30
. ON'T b 51, gards until 5 frea samples.
XE-30D FM filter.... ........ . £5.00 B R e Prican, Littie Prins Shop, toy  2Tios¥1 25W 175 MHz 10.95 ZN60B4 40W 175 MHz 16,30
w1 FM 20,00 BBaR. Austin T 75765, HEAVY DUTY RECTIFIERS
SP101B Sesker. .. 1. 1500 [ o = vartery, value, aali. sustom, Sarmpies and 200 volt 290 Amp D09 ... LT 250
. peaker. ... ...... . 35Ls — vartety, value, quality, gustom. Samples and 200 Volt 20 AMP DU ...l O
SP-101PB Speaker/patch. .. .. . 5900 gs.%tgé%ﬂf 25¢c. Alfmnprmt. Box 3494, Scutisdale AZ :gmoogﬂr[ztgqlpsﬂgungeﬂgier RESAMA llll m'orz‘:g
, (<] ilicors Rectifier Erie 8MA ....... A
FL-101 160-10m Xmtr..,........ .. 545.00 DISPLAY and prolect your GSLs with 20 frame AULDELCOKITS
RFP-101 RF speech processor . 89.00 glaiﬂf‘)g;ﬂdsﬂli 36*%*;;0%%%, prepaid. TEFABCD, pigitat Clock Kit, Hours Minutes & Seconds. Large
YD-844 Base stn microphone 29.00 e paatain : Halt Inch LED readouts. Elapsed time indicator, 12
YD-846 Hand microphone 16.00 @SLs. Secand ta nane. Same day servics, Samples 50 Hour format with 24 hour alarm. Sngoze teature, AM,
----- o cenfs. include your <all for free decal, Ray, KZHLR, pm indicator, power supply, power failure indicator.
FE-2100B 80-10m linear, 1200w PEP 399.00 Hox 331, Clearfield, Utah B4014, | Complete with wood grain cabines. $23.95
FTV-650B &m transverter , ... . 189.00 GsLs “Browme" WICH, Jussa Lehlgh, Alleatown MOSTime Base kit 30760 Hz ... . 3595
. es with cataiog S0c.
FTV-250 2m transverter .......... 213.00 - : 2 —— - NOW OPEN ALDELCO COMPUTER CENTER;
¥C-3550 200 MHz frequency counter 229.00 rask | Gards Snmething campletely  different! paga7ines; hookss Rits: boards; and suppert chips.
YC-500-0 500 MH 10 PPM. 249.00 Nathing even close o it on tha market! Samples: 235¢
-500- z counter - PM. 249. WHUTT: Box L 171C; Gariand TX 75040, DISCRETE LEDS
¥(-500-5 500 MHz cuugter P:l PPM. . 335‘00 FREE Samples = Stamp appreciated. Samcards, 48 Jumbo Reds.Lang or Shortbulbs......... & far 31.00
YQ-SUO-E 590 MHz - Q02 P 475.00 Miuhite Carlo Dr., Pitisburgh PA 15239, Iumbo Orange. Green, Clear Red or Green 5 for §1.00
YC-601 Digital readout [101/401) .. 179.00 CUSTOM @SLs 36 page catalogt 300 Illustrations. 209 Serjes, Gireen, Orange, Yellow or Red .. 5 for §1.00
YO-100 Monitor scope. . oo 19900 W Sl0edtons " & P 10TA, W OBtGn New Vork SEAEIEO RO e . 5 for $1.00
- w Dummy load/watimeter " 13809, - T P N bataatok
N 746 10 1N759 400 Mw ea. .25 INA728 101N4T64 1w 35
(OTR-24 World clock............ 30.00 “5'--5;,-’33 "'ct\rgfr;ica‘c;sk?"’“f&f;"c,sg’%m%"'s 3311';;“.3““:”5 s B:CR wea o w
X H P ‘ $1. {Decductable). Sakkers, » Box 2148, Hollan: 5 R X CA 30285 Dif.AMp. 5150
E‘?GE;EG?OS:H;T?:TMWI?;];Zr ;2323 ladicas ’l’h'?;ﬁ?s“‘“ """""" 33 tﬁiﬁi?ﬁ?ﬁ;@g ¥
) . h ’ QUALITY @SL', Sampies 356, WBOQUF, 1313 2 - olf. Reg. 1.
200R 10w synthesized 2m FM Xovr ., 449.00 mﬁiflow.cnspgewasrfasﬁ Wi 64728, a MPF102FET ... ..., 45 LM3B0N Audio Amp, §.75
Mobile mtg bkt for 200R 19.00 INI90Lar ZNIS0E . 10 for 99 NES4OL Pwr.Driv. 3.95
abile mig " ' @Shs, Amateur Radio Commemorative Cup, Stein, NS48 ar IN6108 40 NESSIB PLL 195
FT-6208B 6m SSB/CW/AM Xcwr 449.00 Plate, et Buckle, Key Thain, Ladies fendant ires  wJE 340 (2N 5655) . .. 1.10 NEs& PLL v
PB-1424 Marker unit. .. .. ... 33,00 ratalog, r-!uéprtnt, Box 5, Kansas City Mo C o ABGTIRCA FET. ... 1.58 LM?W'?W;-DIPOP N
XF-90B AM tilter .. ........... 4500 FARRAH Fawcetf. Now that wlre have your atientm“ Z;;t;r PN DIP ... .25 BRAP. A%
FT-221 2m FM/SSB/CW/AM Xevr . 62900 [ Lo s o oo o v vt i yors Just 3o sagbualsss  igs || CMTHCETOSDR
Mobile mtg bkt for FT-221/6208.. 19.00 [ forou free Gt bl d b, e Conankaupsie, oMM BAMPBIAge 140 || 1dor 16 piniCsockeis 30
P to ' *OINYI - INAL4E ... 10tor 99 We have #400 series 1’5
AMATEUR ELECTRONIC SUPPLY — INJ4 NGO - INB4 1D tor 99 send stamp tor catalog.

4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216

Phone {414) 442-4200

Branch Stores .

Cleveland, Ohio & Orlando, Fiorida

Geneval

CaNARLAN Surplus Catalog and flyers $31. Ficox
Flectronics, Sox 141, Montreal Canada H3C 2V,

WANTED — Magnum 6 for Drake T4 X line Box 3112
Langley BC Canada v 3/ 4R3. VETWI,

WwE2MLAND. DXR's paradiss. Modern House, Hwildal,
S8 200, quad at 70'. Jan to Apr(l $130, wk, "Dac’’ &
amsterdam, Toronto Canada AM4B  IC2. Teal,
416-T25-2117,

We quote on any device at any quantity, All items post
paid in USA. Min. order $6.00. Out of USA send
Certitied Check or Money Order. include postage,

A|LIDIEILICIO|

17810 BABYLON TURNPIKE, MERRICK, H.Y, 11564
(slb) 378-4555




CQ de W2KUW

Highest price for 418T T/R or 490T antenna funing

unit. Any Collins air, grownd or Military or
Cammercial itern wanted,

FOR SALE:
Collins 30L 1 linear, excellent ....... rerrena 59500

Collins 75538 receiver round. ... . Laes 925.00

Coliins 7583C receiver, like new ... . 850.00
Collins 312B4 round, ex¢........ feaniroee 250.00
Collins 212B5 excellent. . ... . 49500
Collins 3253 xmtr., exc. cond . 850,00
Collins 75A4 rec., ¢xc,., .., . . 425.00
Coflins MP1 DC Supply ...... i . 109.50
Collins Crystal Pack CP-1...... raea.. 250,00
Callins KWM24......... v sosaae Bpecial
Collins 5114 exc, cond. withcabinet......,.. 645,00
Collins 3051 linear. ... . . -.. Special
Collins 5181........... ..., Special
Collins S16F2 115 v.p.S............ Lo 159,50
Collins STAE228v.p.s. +vvvvininns .. 8%,

Drake LAB linear amp. exc. . . 595,00
Crake R4A receiver ...... . 295,00
Drake T4X Factory updated 1/76 . 349,50
Henry 2K-3 linear amp., exc. . 695,00
Robot Madel 70 xmfr/rec. org, box ......... 425.00
National NCL 7000 linear, exc. .. ... vavoo.. Special
R3I90A excelient overhavled, cal. .. 695.00 fo 895,00
Ganset GSB-201 MKIV linear............... 425.10

Measurements Model 658 sig, gen. oh & cal. 195,00
Measurements Mode! 80 siy. gen. oh. & cal. 345,00
Bognton test items available. Cail for quote.

H/P 1208 scope, cal., excellent.............

H/P 048D T5 510A sign gen.,, cal, exc. ...
H/P408C10-480 MHz excellent & cal.......,, 795.00
H/P 606A 50kHZ-65 MHZ excellent & ¢al, ., Special
Sp-400-4X17 overhavled & cal........... were 32500
Tek 541A 33 MH1 scope, excelient ..
Tek 545 32 MHz scope, excellent .. ..
Tek 5648 portable scope ..
Tek 575 curve tracer ........ Pieeans .
Gallaxy 530 receiver (gverhavled) .........

Gertsch FM-7 deviation meteroh g cal. ... 295.00
Gertsch FM-10 §.G./Deviation Meter....,, 2750.00

BDistributors for TPL power products
LOWEST'PRICES ON NEW EIMAC TUBES

(This is & partial listing of hundreds of test items
available, Write for specitic requirements.) We wili
buy for cash any tube. transceiver, receiver, or test
gear at 5% over prevailing market price, 304TL,
4-454, 4-250,4.400, etc. Eimacor Varian tubies wanted.

The Ted Dames Company
308 Hickory Street, Arlington, N.J. 07032

(201) 998-4244, E ves. (201) 998-6475

2 METER CRYSTALS
IN STOCK

FOR THESE RADIOS ON
STANDARD ARRL REPEATER

FREQUENCIES
Clegg HT-148
Drake TR-22
Drake TR-33 {rec only)
Drake TR-72
Genave
Heathkit HW-2021
{rec only)

Heahtkit HW-202
lcom/VHF Eng
Ken/Wilson
Latayette HA-146
Midland 13-5086

egency HR-212

Regency HR-2B
BRegency HR-312
R-2MS

Regency MR-
S.B’q.E. Y
Sonar 1802-3-4, 3601
Standard 146/826
Standard MHorizon
Swan FM 2X

Tempo FMH
Trio/Kenwood
Trio/Kenwood TR2200
tio/Kenwood TR7200

HKENSCO o
COMMUNIGATIONS

Box 469
Quincy, MA 02169
{617) 471-6427

B AWERIcAR)
3 -

CALL toll-free (800) 327.7798, Ask for Bob Hatfman
(IJaru Electronics Carp.) We buy all types of tubes,
'op prices pald far Varlan, Elmac Amperex, Address:
412 27th Street, Orlando FL. 32806, In Florida caft
cotlect {305} 843-8524.

SPIDERS for bnomless quads. Heliarc  welded
aluminum. Al's Antennas, 1339 South Washington
Street, Kennewick Wa 99336,

TRANSFORMERS rewound, Jess Price, w4, 507
Raghn, Orlando FL, 32806,

NOVICES: Need help for General or Advance Ticket?
Complete recorded audiowisual theory instruction.
Easy, no electronic background nacessary, Write for
free intormation. Awmatedar license instruction, PO
EBox 6015, Nortolk Vg 23508,

WE buy electran tubes, diodes, transistors, lnte;mated
circuits, sermiconductors. Astral Electronics, 150 Mitler
Street — Ellzabeth NJ 07207, (201 354-2490,

MOBILE Ignition Shielding gives more range, no aoise.
Kits and custom systems. Literature. Estes

Enginesring, 930 Marine Dr., Port Angeles WA 98362, _

TELETYPEWRITER parts, ranuals, supplies;
equipment. Toraids. 5.2,5.¢. for list, Typetronics, Box
BATE, Ft. Lauderdale FL, 33310, WANYF. Buy parts,
late machines,

WANTED: An apportunity ta quote vour ham needs.
28 vedars a ham gear dealer, Collins, [rake, Tern-Teq,
Swan, Kenwood, Tempdo, Regency, [com, Hy-Gain,
atc. Trades, terms. Request catatoq. Chuck, WIUCG,
Electronic Qustributors, 1960 Peck, Muskegon M|
49441. 6167 26-3196.

HAM Radio Repair. Expert repair andg alignment in
aur new Lab. Prompt, reasgnable. “Grid” Gridley,
WA4GJO, IB24 Maiec Cfrcle, Sarasota, Florida 33581,

SERVICE by WIYKA. Professional grade lab, FQO
commercial ficense, Amateur and commercial 5SB-FM
eaulpment. Hepars, calibration,  modifications,
cunsultatlon. Low overhead, reasonable rates. Write of
sall Robert J. Orwin, Communications Engineer, P.O.
Box 1032, La Grange Park L, 60525, (312} 352-2333.

WRONY - Wanis yvour tuhes - Will pay highest prices »
(201)-279-1528.

FUBBER stamps $2.50 includes postage. NJ residents
add tax. Clinton Hear, W2UDO, 32 Cumberland Ave,,
Verona NJ 07044,

WANTED: Radics garts. Books, magaxines of the
égggi WSME, 1178 Chasin St., Oceanside, CA.,

TORGIDS -~ Five 88mHy for
Buchanan P, 0. Box 74 Saquel CA 96073,

VERY interesting! Next 4 m?] 1ssues $1. Ham Trader
Yellow Sheets, Sycamare il, 60178,

TEFLON Stock, s.a$.e. WITFY, Frank Wirt, Alpha
il 5l413.

TELETYPE Equipment far beginners and experienced
operators, RTTY rachines, parts, supplias. Begtnners
spectal: Model 15 Printer and demodulatar $139,
Dazen black ribbon $6.50; Case 40 rolls 11/16 perf,
tape $17.50 fol. Atlantic Surplus Sales 3730 Nautilus
Ave. Brooklyn NY 11224 Tel: 212-372-0349,

WANTED: Car telephones and mobile telephone parts,
heads, cables, etc, Greg Hyman, 87 Yonkers Ave,,
Yonkers, NY 10701, 9144754330,

TRANSMITTING Type
Self-Addrassed Stamped Envelope tor cztalon Afrway
Products, Princeton MN §5371.

WHOLESALE Prices — (n  Antenna Speciatists,
Masley, Hy-Gain, Ragency, Tempo products. S.a.5.e.
brings quotation, Taled Elacironics Pine Tree Mill
Raod Newtawn, Conn. 05470,

FOR SALE -~ New Ham Il. Unopened carton. $125 +
UPS & M. Carter, Bax 117, Lockport L 60442,

WANT to Buy: 6C21 and 1000 T Tubes, also 1934
Packard _Car " Radig with Motor Generator Power
?)‘IJ-F%I:EIF; Shelar, 5471 Norquest Bivd., Youngstown

ICOM, KLM, Swan, Larsen and CushCraft, Usa your
Master Charge or Bankamericard. WENGS, Bob Smith
Electronics, 1226 9th Ave Morth, Fart Elodge 1A
50501, 515-576-3486,

MOTOROLA HT220, HT200, Pageboy, elc, service
and modifications performed at reasonabie rates,
Hatfiald, WA4F RY 304-320-4439 evenings.

WILL pay $100, for any factory wired Atwater Kent
“breadboard" radle for my private collectlan. Parsens,
22 Forest St,, Branford CT 06415,

DENTRON, TenTee, Larsen, Cusheraft, Areco, lcgm,
Towers, plus more. Southern Tier Electronics, Box
342, RDZ, Tobey Road, Harpursville, N.%, 13787.

COLLECTOR wants to buy hettery radlos made
betore 1929, pre 1940 TVs, wireless gaar, crystai sets,
early parts, tubes, magazines eic. Top prices paid.
Jacobs, 1-8th st., Pelham NY 10803,

PROPAGATION prediction ts fascinating fun, & must
for Dxm%. Wwe shaw vou fhow to predict trends
adjusted To  your and equipment, For
Informatian sehd no, 10 s.a.s%. Research Associates,
Box 13237, Galnesville Fi. 32604,

SELLING: Hallicraiter HT-44 xmir, with PS-150-120,
Hamrmetlund  HQ-170  revr, Hest  offer,  FOB:
WORMSER, 270 Henderson, Jersey City, NJ 07362,
212-764-896¢,

| CAN beat any quote *uu get an new Swan, Atias,
Ten-Tec, Latayette. wBRE X1,

WE don't say we won't be undersold but we can be
very competative. et us HIL vaur amateur needs,
Cuarrent lines Include Larsen, Ten'Tec, Dentron, Icodm,
Universai and Tristac towers, Cushcraft, Ameeo ang
more, Don't buy until you try us. The more you buy
the more you laye! Writs, Bob, K2HYM, Southern
Lie\; li:g:;é;“onlcs. Box 342, Tobey Road, Harpursville,

$3.50 PP ML

Varlable Capacitor Kit, .

[ START HEARING )
THE WEAK ONES!

These widely used preamps provide a low
noise figure and high sensitivity on the
VHF bands. Al models are carefully as-
sembied and tested. BNC connectors are
standard and all models listed are for 12
vde, Twelve other models are available
for other frequencies and 117 vac power.

MODEL FREQUENCY NOISE PRICE
FIGURE
30PB 28- 30 MHz 2dB  $19.95
50PB 50- 512 MHz 2dB §19.95
144PB  144-148 MHz 2dB  %519.95
PB-H  144.174 MH1 4dB  $19.95
432PA  420-450 MHz 3.5d8B  $33.00
4321PC 420-450 MHz 1dB  354.95*

*NEW LOW PRICE!!}

HF
ohf CONVERTERS

—

These converters provide highly sensitive
reception of VHF frequencies. Ideal for
DX, OSCAR and local work. All models
feature built-in power supplles and low,
low spurious response Jevels.

MODEL INPUT QUTPUT PRICE
50CA 50- 52MHz 28-30 MHz $85.00
T144CA  144-14BMHz  28-32 MHZ $85.00
220CA  220-225 MH:z 28-33MHz 385.00
432CA 432-436 MHZ  28-32 MMz $85.00

PRECISION OSCILLATOR

ad}

. JANEL LABORATORIESTR

This miniature erysfal oscillator uses a
proportional oven to provide a time base
of laboratory accuracy, Greatly reduces
the errors of most tragquency counters,
Designed to be incorporated into most
popular coynters. 4 MHz and 10 MHz are
standard. Model 01-A $79.95.

Shipping and handling are in addition to the
prices shown, A fuli cataicg of amateur
equipment js availakle free, All products are
anly availabte direct from JANEL.

@ Janel
Laboratories

Telephone {503) 757-1134

13128.E. Van Buren Bivd, ~
miCORVALLJS, QOREGON 97230 @




TEN-TEC - TRITON IV
» TOTAL SOLID STATE

Less heat, Greater Stability, Lorrger

component life, Broad-band coupling.
o OFFSET TUNING { + -5 khz)
» AMATEUR BANDS 3.5-30 MHZ with xtals.
» 200 WATTS ALL BANDS

Plenty to work the world with.
# FULL BREAK IN CW

Hear what's going on while transmitting.

* SENSITIVITE (0.3 uV)

Don't miss a thing.
* SELECTIVE {2.2 KHS bandwidth S5B

150 HZ CW with filter)
Cut out annoying inferfering stations,

# STABLE [Max. 15 HZ change per 1°F}
* ONE YEAR UNLIMITED GUARAMNTEE
e WWY 25 KHZ XTAL CALIB

For perfect 'right-on” calibration.
o SIZEHWD 4 1/2X 13 5/8X 13

Convenient
@ | ZLBS. .

Makes mobile instaliation easy.
« MADE IN U.S.A.
Here is the world at your fingertips.
The most performance in the least
space- truly state of the art technology.
Tritan IV $699.00

13VDcPow. Sup. . 9%.00
Pow. sup, VOX sys, spkr. . 129.00
CW filter {installed). . _...........25.00
Moise blanker (installed) 29.00
KTAL 29.00 (installed)

29.5 mhs 5.00
XTAL 29.5-300mhz___ . . 5.00

160 Met. Converter ... 9700

feir

TEMN-TEC

DIGITAL READOUT
FOR THE TRITON IV
HWD 2 1/2x10 3/8x6 1/2
100 Hz Resolution — $197.00

el

TEN-TEC
KR-50
ELECTRONIC
KEYER
& 560 WPM
» Completely Automatic
» Weighing Adjustment
a Side Tone
® Touch Control
» Spacing Control
e 117Y-AC or 6-14 v-DC
# Squeeze or Conventional
For CW that is relaxing to send
and a joy to copy, this keyer has
everything. $110.00

. Cherry Road, Frarm

We keep all preducts in stack, service
what we sell and provide fast deli-
very to you. 73 Dan WBQOWN

Sand for our free catalog and current

used equip. list.
shipping ¥ree Phene Credit Grders

‘@' Bank amer o /] M & D Electronics

| | mas cha no.

el N‘D P.0, Box 3577 Degt. 21
YV, Boulder, Calo. 80307

| exp. daie

" 2 (303 4097018

Wikt pay up to %100, for Hallicrafter 520R
depending on condx. W1EC, Box 1607, Duxbury MA

CRYPTOGRAPHY machines, devices, books wanted.,
German  Enigma  especidlly  sought. WRS2EZK, 17
Alfred fread, Merrick NY 11566, Call collect
516-378-0263.

QST 31 ysars 1946-1976. Also Popular Electroalcs
tarch 1961 thru June 1975, Hill Greena, W4FGL,
2762 Columbia Pky. Decatur GA 30034,

FOR SALE: Collinsg KWM-2A, AC PS, Drake LAB
lineat, Drake RAC/W 250MZ CW fliter. All less than 1
?’ear oid in mint ¢ond. Johnsen KW Matchbox W/SWR
hridge Mint. Info catl 203-354-9735,

MANUALS for most ham gear made 193771970, List
1, Postpaid, W@k, H. i., inc, Box (3%6&, Council
Blutfts LA 51501,

BESK console squipment cabinet. Bulld from design
drawings, photoqraphs; $4.75, BHl Morris, WASHRSC,
P. O, BOX 411, Lubbock TX 79408.

STAINLESS and galvanized stesf antenna guy wire qur
ss%elc{auwy. Wilcox Electronics, Box 1331, 5.4.C., UT

USED gear hotline: Buyers & Sellers 617-536-8777,

WANTED: Pre-1925 GST magazines, WeRVE, 529
Kevin Wav, Placentia CA 92670,

CIRGUIT Boards — Undrllled. Marse converter Gcet.

av. Dec. WST. MORSE/ASCI $15, ASCIUTY S10
postpaid USA. Send stam?__ tor details. Bert Kelley,
2307 %, Clark Ave., Vampa Fl 33609,

1w, (Continuous duty) lingay Amplifier, cumpact,
with heavy duty power supply, custom manufactured,
used wnly onde, guaranteed like new $185. (Ul
shipping extra — ‘Solbg DUNG, 210 Richardson Ave.,
San Frahcisco CA 94123,

TEMPD 1 with heavy duty powet supply sparingly
usad, exceflent physical electrieal condition $300.
Collins KW 1é)erfect like new with Power Supply
$250, WABSNC, 210 HRichardson Avenue, San
Francisco TA 94123,

RTTY Closecut — NS-1A PLL TU while they last.
Wired/tested $24.95, Board $3, Al Fostpald. S.a.5.e.
far info, Mat Stinnette Electronics, Tavares FL 32778,

5T, Ham Radle, 73, and CQ issues at 20¢ each,
including USA shipping, Lockheed ARC, 2814
Empire, Burbank CA 91504,

AWARD, 1 you have prooi of contacts with ali ten
USA call districts, vou can get an award suitable for
rramln?. special operating achievements added on
request. Data sheet  avallable from WaLS, 2814
Fmpire, Burbank CA 91504,

WANT pra-1925 Marconi, Deforest, Grebe and similar
radio gear ar parts. Spark gear, Luoose couplers, crystal
sets. Adyise condition and price. pik Wh&e. 113
Countryview Drive, Naperville [l 60540,

GROUNDER grid tilament chokes 30 amp — $5; Flate
chiokes BOD mA — $4; 2 amp — 4i6; PPUSA48, Willlam
Deane, 8831 Sovereign Rd., 5an Diego, CA 92123,

WILL pay %150 for Heath S8-401. Bili Oowns,
bl . 4805 Sullivan, Wichita KS 67204,
316-838-5385,

WANTED: Hammarlund Hix-180 Tom Gibson, P. O
Box B4, Dodge City K5 67801, 316-227-3861,

Y MESU FYDXA400 Transcelver, $325; F\-400S, $75;
FLOY2000, $195, Heath HA-20L, $30; MD-15, 530
UBS collect, Thurber, 372 Crabapple, Wright-Patterson
LEB, Ohio 45433,

test for resonant
resistance

with an omega-t
antenna noise

The Omega-1 Noise Bridga is an nexpensive and
flexible testing device that caneitectively measure
antenna resonant frequency andimpedance. This
unique piece of tesl equipment does the wark of
more expensive devices by using an existing
eceival for & hridge detector. Thera 15 no longer
a need for power 0ss because of impedance
mismatch. Gel mare details or order now!

Model TE7-01 for 1-100 MHz Range $29.95
Model TET-02 for 1-300 MHz Range $39.95

A L ECTROSPACE
g

BYRTEMS, INC,
320 TERRACE VILLAGE
RICHARDSON, TEXAS 75080
TELEPHONE (214)231-8303

Soid at Amateur Radio Dealers
ar Direct from Electrospace Systems. Inc.

NEED Mo. 38 DCC {double ¢otton covered) wire also
Mavch 1932 issue of 51T. WBERG, 1397 Washington
circls, Forestville OH 45230,

NEW TR4C, RVAC, 4-PNB never usad with wayrant
cards, Like new TRA4C, M5-4, HC-4. KAKIC POB 249,
Frankiln TN 37064. 615-794-5380 gvenings.

vARIABLE capacitors, new spllt-stator 180 pf fer
section, 2,000 volt spacing, Cardwel) MO-180-BD, 1/4
ineh dia shaft, originaé bax, the best quaiity, %8.00
aach includlng{ shippln%, UsSA, Alr-Dux new air wound
coils for 80-10M, 25D-watt pl ot tuner, each turn
accessible for tapping. 1-1r2 dia X 4-1/2 flong,
g2-turns, with 5-1/2 inch clear muuntln? plate, %2.5

eacii including shipping, USL. 3. W1. Hotfer, WIDL. 24

nghaimn, Mass 01701,

COLLINS: KWM-2, RF clipping, Swan AC supply
with DC module $69%; 754-4 nolse blanker, 500, 3.5,
& kHz filters $394; R-390A/URR %435, S5wan 25QC,
117XC $33%, Clegg AM 22'%ar $95.6 N 2 $65, BAW S
band KW L-1000-A, LPA-ML-2 $135. Ham-M rotors
$75. Motorola AM-194/GR 2 meter KW $315. KIL.M
Bel 20 meter beam, balun $125. Hy-Gain Triband
quad $75. Rohn 25G sectigns $23, All manuals, ather
a{g;g stuft., K2EVW, 711 Shore Road, Noerthtield NJ

FQR SALE: ﬁegencg HR-6 like new with accessories,
Used Zhr. Un 52.525. Also 2 Cush Craft 3 ele 6m
beams. Giond condx, Andrew Mueller, WBIGAC,
WI12668 Donges Bay Rd,, Germantown Wi 53022,

HAVE muved to apartment -~ cen't use my bam
station. Sell: Qrake 28, 2BQ, xial cal — $1450:
National NCL2000 |in, amp. with 2 ettra new 8122
fubes = $300; Astatic wtal mic on push-to-talk & stand
-~ %25 Johnson low-pass filker — $8; Dow Kay Coax
relay, 116 W ac — $5; Eico ¥vTVM —- $20; homebrew
phone patch (Heathkit transformers and schematic} —
$10; Revers T1100 hi fi tape recorder, cost 5150, sell
for $40. Al above plus UPS charges. Any reasonable
uffer consldered, Walter Robinson 25 :.
Lakeshore, Crown Boint, N 46367, Tel
2199382721,

HALLIC RAFTERS SR-150 iransesiver, PL:150-120
ac, power supply, P5-150-12 d¢ power supply and
hifR-150 mabile mount. Also Heath HA-1D xilowatt
linear amplifier. Al are now in operation and are in
excetlent wondition with all mapuzis and connecting
cables. Call Bob, WRPV L, evellings at 316-624-3984.

ALL CABLE MFG. BY
“TIMES WIRE” i
BRAND NEW COAX CABLE
RG-8/U, 95% Shield Coverage,
$21.00/100 ff,
RG-8A/U, 95% Shield Coverage,
$22.00/100 ft.
“Times Wire’ RG-8/U Foam,
$24.00/100 ft.
“Times Wire’’ FM-8,
$26.00/100 ft.
“Times Wire’”” MIL TYPE,
RG-213/U,
$27.00/100 ft.
“Times Wire’” RG-11A/U,
$20.00/100 1.
RG-58A/U MIL,
$8.50/100 ft.
Transmitting type 300 ohm
twin lead Belden #8235,
$11.00/100 fi.
Rotator Cable, 8 wire, (2 #18 &
6 #22) exterior pvc jacket,
$37.00/100 fi.

SATISFACTION GUARANTEED!
GIIARANTEED FRESH! NOT SURPLUS.

COAX shipping —$2.20/100 it anywhere in U.5.4
Continuous lengths up to 300 £t mailable.
Antenna Wire #12 Solld bare, 54.60/100 f1.
“Amphenol Connectors - Pl 259 @ 85c;
50239 @ 62c; UG.1094/U0 @ 70c; PL2SS @
$1.10; UG-175/U & 2c; UG-88/U & 8jc
Contector shipping, up to 30 connectors any mix,
$1.20 anywhere in U 5.4 Mass. only 3%. tax.
E. D. Pinkham Enierprises Inc.
379 Pond St., Frankin, Mass. G2038
TEL 1617) 528-8610




NEW
KENWOOD
TR-7400A

25 watt Synthesized

2 Meter FM Transceiver]

get yours from
the

ENWOOD HEADQUARTERS

ELECTRONIC
DISTRIBUTORS, INC.,

1960 Peck 5t Muskegon, M|. 49447
Ph. (416) 726-3196 TELEX: 22-841)

THE NEW, IMPROVED ;

'ORIGINAL BRIDGE"!

(ADD $1.50 FOR POSTAGE)
Reads forward power
and SWR

simmultaneously.

Handles full legal limit.

Usable 3 thru 150 Mhz.
Small enough for
mobile use.

1000 So. Bascom Ave.
San Jose, Ga 95128

CALIFORKIA RESIDENTS ADD SALES TAX
i .

SYNTHESIZED wWilson WE-224 and VHFtl ~ $320;
Heath Micoder = $40; 5/8 wave antenna with Larsen
magnetic mount — $25; Drake R4B — $300, T

HP-23 ac supply — 5300; [bentron 160-10 AT tuner —
$5100; Heath HM-E02 wattmeter — $20. Tom Wall,
WEBZEOF 609-799-9374 afier 6 pm.

WANTED Callins filter X455 KQ 200 Hz crystal, Len
Coyne, 621 Aliso Dr. SE, Albuguerque NI 87108,
G015-296-3244,

BEARCAT 101 16<h. programmable scanner, [0
hi-vh#, uhf 2M, 70 sm. Mint condx. ppd. UPS — $240;
HROQ %0 T, coils A, 8, ¢, I, L, A/ — $150;
Panadapter, PCA-27-2b0 — €45; Elmac Transmitter
AFGY Canfield OH 44404,

SIGNAL/Qne Cx78 — Immacutate condition, Fylt
warranty — $1595, Fayne Radio, Box 190, Springfield
TN 615-384-2224,

FOR SALE: Regency HR—2B 2M transcelver and vhi
engineering  synthedizer 1] (Never Used}. Gond
condition. WHAMNW, 1555  Galveston  Strest,
Memphis ‘TN 38114,

CLEANING House: Selling cheap thousands of new
{mrts. ICs, capacltors, reslstors, connectars, wire,
ubes, hardware; equipment, QSVs, S.ase. tar lst,
€\inl?f’:;r‘i\(«;M,.’G. walt Baldwin, 5 Wnodland, Augusta KS

TEN-TEC, Swan, lcom, Midland, YHF Eng;neerlng.
Kenwood  and  KiL.M. cCall 502.886-4535. Most
£quipment azwazys in stock. Cohoon Amateur Supply,
Trenton KY 42236,

DRAKE complete station R4A w/noise hlanker, T4,
AGE, M54, TV 1000 L.P. filter. SWR/power meter,
Astatic 10D mike, mint condition — original cartons,
manuals — $699 or 8.0, MyGaln 18HT ant -~ $100°
WIHNW, 17 Greystons Rd., Nahant MA 01904,
£17.587-1506.

WANTED: 4GK250, 4400 Lubes and sockets, and
uaLyum  variables. Send description, quantity and
price, Havarhill High School Amateur Radio Club /o
Thamas W. Cotion, WNI1SEZ, 1726 East Broadway,
Haverhill MA 01830,

WANTED: Q-scope do to 15 MHz. WAZQDE, 28632
Walter Rd.. Wantagh Ny 11793,

SWAP new unused Atlas 6 model 3950 Lathe —
$600. value for ail band transceiver in top condition.
Hwap new unused 2- kW ac portable generator sef —
battery start for all band moblie rig. Wal5V, 252 &,
Indlan Cregk, Moblle AL 36607,

CAPACITORS 30 ufd. 4 KV -- $18; NiCads, sealed 12
V. 3 AH — $14; Heath Commanche mobile recaiver ~
570, 1 Fﬁ:ay shipptng. Chris wartes, KZUWT, 706
Harvest Rd., Bothell WA 98011, 2064855344 ,

SELL: 4-L000 linear w/power suppiy, ali in bud
cabingt, Need only final touches to complate — $250;
Heath 13-8 — 350, Jim Graffy, WAZZ\VX, 4650 5w
Murray No. 77, Beaverton OR 97005, 5036412145,

CXYA cw fliters ~— standard $50; deluxe — $1i00.
W2GN, 518-4 774990,

TOWER — Trl-ex, heavy-duty TM358 siky-needie,
exceltent condition, free-stanum?, 56 . =~ 89500
K38SY, RD 2, Box 72H, Hallsopple PA 15935,

WANTED: Manual w/schematic for HPL50A :tcape,
Will Xerax & return, George A, Masden, WALPW, 717
l.incein, Mt, Pleasant |A 52641,

ICOM 1C-21, excellent, seil or trade for equivalent
value HMEF gear. WBSNAI, Route 2, Box 4334,
Alexandria La 71301,

SELL:  Hamarlund HGR180A matching speaker.
Hammariund HXSC rebles and manuals, Both %300,
will ship. A. B. Rarer, 800 Maohawk Drive, Lynchburg
Wi 24502,

HEATHKIT SB-200 — $230; National NCX=3 wlth ac
PS/spkr — $150; Mosley VA-33 — 350; Hy(Gain 14
AYGR—$15; all with manuais. Hat 1tzkovics, WB2V(G,
@281 Ghore Road, Brooklyn NY 11209
212-835-2197.

SELL Swan 500 with pawer supply, fine cundition —
ﬁ{:za, firm, witl ship, You pay 402-457 4237, KAOQL

SELL: Deliversd, SB102 with filter, HP23R, S8-600,
caple, Mmanual - $260. HWI2A, 'HW22ZA| one in
Larrying case, calibrator, MP12A with orlginal length
cible, {wo spare translstors, mobile hanger, speaker,
cable tor HP23 supply, manuals — $265, Ranger with
outboard sixsmeter unit — $160, Cart Frank, WRCOs
(since 1924) Rt, I, Rochester MM 85901,

SELL: Hammariund  receivar 1808, axoellent
canditlon — 5200, plus shippbing. H. Zanderberg, 237
Mili 5t., Westwood NJ 07675, Tal. 201-663-1304.

SB-104, HP.144, SB-604, SB-644 remote VFO, nolse’

blanker, cw fliter — 800, mint. WiSDs/L, 275 East
Wynngate, Martinez GA 30907, 404-863-9365,

WANTED: Good workin&. SBE 5TV, ACELS
PBL-4442, Staver, WBZZM, Norwalk (A 50211,

HEATHKIT HW-16 — £75; HG-108 — $25; HP.238 —
$35. WBRIKS, 612-521-0338,

6 MTR Cleqg-Thor xcvr & ac ps/mod, 40 watts,
Minjector” for mproved b :eception, manual —
géggo WHBOJS, 10923 tHerizon Hills, Bl Caion ©A

FOR SALE - 20M Monabander antenna, 3 slements
— $80; 15 M Monnbander antenna, 3 eiements — %60;
10 © Monobanaer antenna, 2 elements ~ $40. Afi tuil
size antennas and with Qimega Match, WB2LTS, M.
Diaz, 133 North 19 5t, Wheatley His. Nv 11798,
516-643-2412,

CLEGG = FM2TB, pertect, customer installed Hi-l.o
power switch — £2751 6-Amp power supply w/speaker
550, Call 717-264-2905, Ted Lucas, K3TNM.

MARCONE Wireless drawings. Selltrade  originals
1899-1920, L. C. Silvern, KER XU, Box 49899, L.o%
Angeles CA 90629,

FM YOUR GONSET

Or vyour Clegg 22%r,
Ameco TX-62, Polycom 2
or PC-62, Johnson 6N2,
Heath Seneca VHF-1, or
Hallicrafters SR-34.

LATOR

c¥ MODY
FEEGUENCY
PALGMAT ENDINEENS

Why throw away that old AM
2-meter rig? Why spend $300 for a
new FM transceiver when you have
a working AM rig gathering dust?
The Palomar Engineers FM er piugs
in (no rewiring or modification
required} and puts your old AM
transmitter on FM.

The adapter contains a preamp,
clipper, filter, driver and modulator
to give clear, crisp FM. Sounds as
good or better than a brand new
transmitter. Frequency adjust for
netting is built in. Receive by slope
detection.

Works with the Gonset
Communicator | (Goaney Bird), I,
m, IV, GC-105 and other rigs
listed, For 2-meter band only.
Requires HC-8/U crystal and 9-v
transistor battery (not supptied).

Get on FM at a tenth the cost of a
new rig, Use the plug in Palomar
Engineers FM'er that hus been
proven in daily use by MARS and
Civil Defense nets nationwide. Send
for free brochure.

Order direct. $37.50 postpaid U.S.
and Canada. Specify transmitter
model. California residents add
sales tax.

PALOMAR
ENGINEERS

BOX 455, ESCONDIDO, CA 92025

Phone: {714) 747-3343




CALLS CQ
WHILE YOU RELAX!

Also remembers name, QTH,
contesi exchanges, etc.

RECORD ANYTHING

¥YOU WANT
1~ ADVANCED "“MOS'* MEMORY:
sDesigned for daily @50's, not just con-
tests,

«Records as fast as you can send! Change
instantly by simply recording over old
message,

»Jyst tap button to start any of 4 messages.
Each is aboyt 25 characters fong. For
example, 1 message will hold “'CQ CQ CQ
DX DE- wWéDYD wsDYD K™, Tatal
memory approx. 100 chars.,

esHandy “repeat’s switch repeats message
forever until reset. Use for longer CQ's,
or leave a listening pause atend of CQ: If
no answer, keyer automatically repeats
CQ until answered. YO 51T BACK AND
WAIT FOR A CALL!

sAngther switch combines 2 of the 4
messages for extra length (approx. 50
chars.), €.9. “QTH I8 LA LA NAME 15
BILL BILL RIG HR IS KW ES BEAM ES
NEW MEMORY KEYER”

P PLUS AGREAT AUTOMATICKEYER:

sState .of.the-art keyer pleases beginners
and Cw “pros” alike,

0T AND DASH MEMORIES forgive
Yaur rnar timing mistakes. allow you to
send much easier.

I AMBIC OPERATION, self completing,
jam proof,

+TRIGGERED CLOCK i{except when re-
cording} starts instantly when you touch
paddle. Keyer keeps time with YOU; you
don’t have fo follow IT,

sLatest CMOS [C's (no
current.

sBuilt-in monitorsspeaker. Adustable tone,

1050+ WPM, Silent Xistor output. No

relays,
NEW Only $84.95
ptus shlppmg

Model MK1

Now that we've broken the $100
price barrier, why seftle for an
ordinary keyer? Get the one that
REMEMBERS!

F15 VAC or .14 vDC. 6x314%5", Handsome
grey panel; black steei case. Comes
assembled & tested with full instructions, 15
day home trial, and the farmous Autek 1

TTLY for low

yeal parts and labor warranty.
SHIPPING: Add $2.50 U.5. $3.50 Canada.
Europe, SA, Japan $12 (air). Africa/VK/ZL
%16 {air), Send money order of U.3, check.
Acdd 6% tax in California.
SEND FOR FREE BROCHURE

Autek %ededzeﬁ

BOX 5127E
SHERMAN OAKS, CAL. 91403

COLLEGE I—orces Sale: Drake T4-X, homebrew
supply = $325; SPg-4, SN 1439 calib, blanker —
$4756; 2 r:alib — §170; HW-202, 2/3 full xtals, tone
burst brackets — $175. AN manuats, will

WATYIW, 6200 8W River Rd,, Hillsboro OR 97123,

TH820 — $750. Standard Walkie Talkie, 2M fm —
s;go Jerry Holmes, 2025 Roval O2k, Titusvilia FL

HEATH Awutepatch, Micoder HD 1982, zligned by
Heath, exceliant conditlon - 536, David Green
spts. §300 North Braeswood 174, Houston T

-rv

WANTED: (4] Spectrum int. Y7OMBMA6 (432 M.} J.
Beams, WER®Z, 1330 Curtis, Berkeley CA 94703,

ROHN 30-foot, tilt-base wibkis — $100. KIKXA,

WANTED: Manuai and Assembly Drawings for the
Knlght kit T-150 transmitter (Allied Radin], 1t you
have these drawings please contact me: 5. J, Wolte,
WBSROE at 1214 Mary ann Drive, Santa Clard CA
98950, phone 408-243-1720.

WANTED: Hammarlund HGQ-150, Clean, au rust in
goudl operating candition. Will consider rnodnfned ona.

Glve fuli details. Include shipping in grlce UK,
16.’2'5 “hestnut Road, Granger (N 465
FOR SALE: Alpha 70Aa, linear amplifier. Phone

evenings 904-997-3050. Estelte Gulda.

HiR SALF Colling 325-1, 51651, 30L.-1, ¥5%-1 with
ng 500 Hz tiltars, a,maao. SRE14, Magnum Six —
5000. Package oniy, K. Gl

TH2Z with original accessories and HAZ20L amp =
38, HWL0)

L7581 HP2 with code f||ter. used 100
hours, well built and aligned — $360, or SEIQ4.
WABGWN, Steubenville OH 6E4-264-6073.

QST July 1923 throygh Dec. 1964; CQ Aug, 1946
through ac, 1964, Trade for Atlas Transceiver or
wGliv. WABLSY, any Callbaok.

FI..FC‘I'R()N[C Teletype: Hal TV=-1005 video display
and DKE-2010 keyboard, Mint condition = $625.
KIWI K, LDQB Mountain Road, Pasadena MDD 21122.
IN1-43/7-0171.

waESU FT-101-8, FV.I01B remote Vi C) u.SLLL. rf
clipper, cw filter, fan — %700, David Schoen, 36 East
23 Sty NY WY 10010, WA2LTQ.

TUNING Oscar for transmitter was used with KWM-2.,
new tubes 250 TH 6146, 4 X 150 [ and 3.4032°, ail
riew znd reasonable. Farody, 1-413-568-7405.

SELL: Palomar 1 &W 1zl balun — $12; RAC 160M z0d
10 CW crystals — $2.50 each; MFJ CWF-3 tiiter = HE.
Dawid Schwartz, 1183 Southeast, Amherst MA nigoz.

ROBOT Model IO 58TV — §1749, Loyd Richey. R77
Box 282, Boaz AL

HRO-50, six plug-ins — $60; KVG 500 Hz, cw filter

new — $20; “Touchcader” ‘Morse keyboatd — 560
Litimate 1ransma1ch &Brts incl, 2 kW rolter mductor.
complete — 2508 tubes, 3 uspd — B30 f

afls » aK-&t}O suckef and chiraneys ~ $15; 80 percem
rompleted parallel 4CX2508 table top KW amplifler —
£50. WEOLUIM, Ri. 3, Box 244, Duranse €O BI30L,

GALAXY -Hy-Gain:
peaker. new, tested but unused — 4
11 Berkley Rd Scotia NY 12302,

RECEIVER and transcelver bargains! Swan 500 -
$275; acde supply - %0 Hailllcraflers PG00 —

GT-BB0A xovr, companion &S
50. WAZNVE,

$180; Orake RAA — B240; Ar%unaut — $175; Heath
%5102, 50.0-50.5, replaces 79.5-30.0 — $300; Heath
HxX 30, 6M ssb — $85. All equipment fully working.

Wanuals included. Tom, WBBGY O
sSanta Rosa Ca 95405, h39-6179.

L,HSH fars: 55320. FSE?_O, HWHH RABIC, TAXC/C,
58200, SH40 4 ng, ' 5 lifies.
Sﬁzisﬂﬁ-a?«? Buyers & Sellers, Hox :'3 Boston MA

F{IR SALE: Drake recaiver RAB — transmitter T4X13
pawar supply, speaker, Reasonable otter. Total
cantents of ham shack for sale, D?erator deceased,
l?"p‘lra 2Lan'y 5. &mith, 91 Mil Street, Rhinebeck NY

WMINT C:mdltlon I—1 1018 with fan, FW-101, via —
$600; S8-200 0. | Blue Rater buy — $20;
Zéd-hour digitai calendar clock ~ $1&; Hustler mobile
antenna, folding mast, :.prlnq, ball maunt 75-20-15-10
eter enils = $60, KIDZR, 40 Newton Avenue, Lyin
WA 617-508-4138,

| #B 16 Westminster,

shig. .

YAESU QTR-24 World Closk  Z4Hr World Time
readoui. Shows times in major cities of the world
stnuBianesusly with your local fime. Selb start
mechanism runs otie veat on one 1.5y hattery {sup-
phied). Accurate - Easily regulated. Wall mount or
desk top with snap out bail as pictured. Dimen- §
sinns Approx. 6'dia. x 2873, . .. $30.00 §
Order direct from this ad! Send check or use vour
Mastercharge or BankAmericard, Allow $2.00 g
extra for UPS shipping & handiing charges.

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue Milwankee, Wis. 53216

Phone: {314) 4424200
Hranch smreb w Cleveland, Umo and lJrlanﬂo Flonda

WrighTapes

e @M e CODI @ G Em

Afready know the code? increase your speed. Code
prastice only -~ no vaice instruction, Marse code
practice tapes on (-8 (1 hrd 2 track monaural
cassattes, Ditfarent copy. Many speeds. 22 tapes 10
choose from.

CATALOGUE NO. WPM
Pian Craeler
languaga Jrouns
P.3 [ K] Copy above
P-4 C4 4 12 WPM is &t
P.5 c-b 5] normal spac-
s ¢-88 67% ing.

[«

M;gts‘rﬂharqe &

Gheck,
BankAmericard. NO CASH. Any tape $2.95 Post Paid

Money Qrdar,

PP USA. Mich. residents add 4% safes tax.
WrighTapas, 235 E, Jacksen 5t., Lansing. M1 48306,

KDK FMm 144-10SXR-11

2 Meter
Synthesized
Transceliver
In Stock
CALL O WRITE FOR SPECIAL PRICE

COMPUTERS PLUS (914) 552-6009
7 Wesichester Plaza [J Elmsford, N.¥. 10523

SELL: Drake TAXE - $475, RAC ~ $475. New in
factory sealad cartons. Rlchard Mahler, Box 241,
Purdys WY 10878,

CRLLING 625-1 VHFE Transverter serial
$850. W2A XL 409-882-8811.

HEATH OX-40, VF-1, BX«100, Tower, CD-1, Bar-Dot
Gemerator; Orale 2C, 2tw: Elbg 8675 tiubs-fransistor
Eest%rh&éo scope. Don, Box 1398, san Luis Oblspo

11472 —

BON'T read this ad uniess you want a
yood service on yaur next ham radio ar hi-fl purchasa.
Thousands ! satisfled customers nationwide have

rmade us the largest volume cornmunications and hi-fi

daaler in the country. We are factory- authorized
dealers for Kenwood, Drake, Colling, iICOM, T |P
and over 100 other brands of amateur radio ﬂhd hi-fi
gear. We have samething for you! Catl ar write us
today for ouf ciuute and begome one of the many
hdnpy and satgsf ad customers of Hoosier Electranics,

<. Box 2001, Terrse Haute (N 47802,
512-"58 1454,

MOTORQLA HT-220, 6 freq., 2 mtr. mint — 3350;
Motoroia PT400, 2 mir. L0 walts — 5150; Swan 412.
12-yolt de-de ?awer supglér Tam c,ornport WEE LW
1958 Windmill View El' Calon CA 93020
714-448-2527.

5Ty, axcellent condx: 1959 to 2476 (exc. March '73}
vomplete; make offer, Heath Tx-1 {Apache] xmir &
manual; mint condx; $110 &shlpgnng waJHB, 11230
Hillwoud Drive, Huntsville AL 3980

ood deal and

GRO TH- Type

® 89,99 Turns te=

e (ne Hole W
Panel Mount

® Handy Logging Area

® Spinner Handle Available

Case: 2x4’; shaft %/ x3"

2t Ekirt 2-1/8",
Knob 1-5/8"

: Skirt 37

Knob 2-3/8"

3 5875
Sploner (5] - 31 Uﬂ
A0 30,754




INSTRUCTOGRAPH

. MORSE CODE

Since 1924 Instructograph has ser.
viced the world with the most com.
plete equipment ever devised for
learning Continental code. You have
complete controf of sending & receiv-
ing AT ANY SPEED YOU DESIRE
while machine is running, without
changing fapes (not cassetes). A
complete course for beginners incl.
machine, 10 double sided fapes, key,
manual, built-in speaker. Nothing else
1o buy. $98.50 plus UPS 12 Ib. del, chg.
Add 6% 5.7. for Calif. del. For catalog
on 45 advances fapes write: |nstructo-
graph Co. Box 5032 Dept. A Glendale,
CA91201. (213) 245-3902 or 245-2250.

" MORSE CODE

INSTRUCTOGRAPH

* BALUN %

* Balun For Transmatch ARRL Handbook, p, 585
POSTPAID

... 1350

2 kw S
Alsn 2 KW 500 1o 3000 (1:6)......,

.00 15,00
OILS %

* 2MFM Transmitter-Receiver Li, RECT-3,
T1, L1-5, RFCI-2, 21 Handbook p, 453-4 . .%11.35
Resistors for Transmitter (20 pcsy ... ..3.00
Resistors for Receiver {25 pcs) .. ...... . TS
* Transmatch QRP, L1.4 Handbook p. 351, 6.00
* Preselector 80 to 10M, 1.1.20 Handbook
[ e EERTETPReRE L W) i
* AN RF-Sensed Anfenna Changeover Relay,
RECYL 2 TV, ST Aug, 1976 p. 22

kil
* Tuna-Tin 2 WAS with a 40-meter half.watter
L1, 2, TLQST May 1976 p. 15 ............ 4,25
We have almost all coils for Ham Gear in
ARRL Handbook. Sentd SASE for List 24A.

% CabpErL Cor Core.

TUNE IN THE WORLD WITH Ham
RADIQ and other fine ARRL publications
are available at;
CB Center of Bergen County
11 Bennet Road
Englewood, New Jersey 074631

{201-568-0738)
We also stock 2 meter crystals, antennas
and fine quality transceivers -— 73-Mike
Crasci WAGPY,

WANTED FOR CASH

ACX150 4CXT000

4-68 4-250
ACK250 4CX1500 4-125A 4-400
4CX300A 4CX3000 4-1000
4CX350A 4CX5000 304TL
4CX10,000
5CX1500

Other tubes and Kiystrons also wanted.

THE TED DAMES CO.

308 Hickory Street Arlington, N.J. 07032
(201) 998-4246 Evenings (201) 958-6475

TECGH Manuals for Gowt, surplus gear — 46.50 wach;
S5F600JX, LRM-250, 0S840, PRC-B, 9, 10,
Thousands more available. Send 50¢ [roln) tor 22-page
Qgéa\i:i:alHD, T21E Roanne Dtive, Washington, [}

WANTED: Atlas 210 or Triton |V, have to trade
TRAC, Drake transceiver, with MS4 power supply.
Anybody got a deal — Phone 920-0273. WA3ERD, P.
(Iigj.}%lga. 33 Gloria Ann Smith Or,, Bricktown NJ

SELL: TMC CV 593 A single-sideband convertet, Very
good with manual — $80. E. Newman, 19 Robin Hood
Ct., Nesconset NY 11767,

WANTED: 500 cycie filter for 7584, N. Konos, 8-
Summit Ave,, Salem MA Q197D

WANTED: aBTV/RM755 exc. 148AVQ/WEB
WERGZ, 1330 Curtis, Berkeley CO 54702,

35,

HAMMARLUND 105 TR transceiver, 10 ar 11 maters,
teceives G40 ta 30 MHz, GQ-multiplier, BFO for
sideband. Special 20 mtr. bandspread. E4-hour cfock.
Also Magnum Six Speech Processor, new ih box. Bath
with meanuals sold only together, Firm $175. FOB
Space 62, 201 S, Greenfield Roasd, Mesa A2 85206,
Fone 60Z-B32-0448, WATIDV,

FOR SALE: Dx608, HRIQB with calibrator, sharg,
both $120. 8. Dreyer, Box 286, Lakeside QR 'a7449!

B & W 51-5H sib adapter w/manuat — $75, WALEVM,
2704 Loemand Dr., Manassas Va4 22110,
?03-361-4390,

FOR SALE: Heathkit HW-1& with VFo -— 3135,
WNE , S Broadway, Bedford OH 34146,
216-232-8132,

li3-Meter {m, Motarola LIS1GGT, control head, cables,
microphone, uzy:ta[s 129‘6 M2}, $100, pius shipping.
Dar Baker, B32 Partridge, Mount Prospect 1L 60055,

TOWER, fresstanding steel, 38 fi, Spaulding with
Ham-M 2nd Mosley Classic33 Tri-Bander. Sest offer.
Yau take down, WBKTT, Rl Box 24, Suprise Beach
MO 65079, 314-374 53346,

SELL: T5-700A8, mint, 4 mos. VOX-3, preamp — 550
FT-620B, 6 mos, calib. preamp — $375. Box L0&,
Alvin TX 77511,

WANTED: ASR33 teletype, {Huy Rlack, 'WHPSJ,
12317 Hanger Rd., Fairfax VA 22030, 703-275-8074.

WANTED: HRO-§00 manual. Buy ot vent to copy,
Qennis McAuley, Box 232, FPO NY (9571,

HEATHKIT Hw-101, HP23A PS5, spaaker, microphone
and SWR meter. With _all manuals — $360, Wil{ ship,
Howatd lken, WARVILQ, 212-471-2614.

SAVE on ham gear: ICOM G225 — $260; 2 or mare
-~ $250; Drake TRAC ac supply, speaker 18 AVT/WB
antenna — $745, T2002 lnear — $600; Tempo |, ac
supply, 18 V anienna — $500; 1 mint SB310 with' cw
filter = %3005 [COM 1C-211 — $665; ICOM (C-245 —
$450; demo (C-230 — $450. Al prices FOB. Ross
Dristributing Co., Praston (£ 83263,

ANTIQUE Brunswick modei 15 console radlo found
in storage. Mint condltion, ser 160769, Make offer,
WELILL, 3009 Maytalr [rive, Kokomo IN 46907,

10-year-old wanis an amateur radio receiver, in gond
working order. Not tno expensive. Please write Geo.
McElhenhy, 1945 Walnut 5t., Brookline MA 02146, And
give 4 uote oh the price, please.

FOR SALE: Yaesu FEL-2500 linear amplifier, 160 thru
10 meters. Uses fiva 6K tubas n a Class AB
grounded-grid ctircuit, Inoperative. Make an offer,
Estate of Timothy welst, Write fa Karmlt Schauer,
D27-2nd Ave. NW., Jamestown N[} 58401,

FOR SALE: Latayette HA 460 mint — $115; Yaesu
FTV &30 {ransverier, never used — $125; Heath HM
Lu2 watimeter/swr bridge — $30; Cusherait 50 ant ~
$35; Heath Lunchbox 6'er with mobile power supsly,
vib, ty&ae both $30. Your certified check. £. Headiey,
i1t Hohokam Dr., 3Sun  City A2 85348]-
6023744232,

KW1, excéllant except trouble in modulation section
= $800; yolt piek up of pay Shipping and crating.
KAaHVL, Fuller, 4970 Sandersville Rd., Qld Hickory
TN 37133, Phone 615-847-2655,

WANTED: Pampered SB-220, prefer Greater Boston
ﬁﬁf%%ﬂ—i‘f WIGLY, 114 Exeter Rd., North Hampton

HEATH 56 104, cw filter, noise blanker, spkr, power
supply. Factory #od, A beauty to operate, 1st —
%750, takes all, you ship, KgMKS. Gl5 M. Clay,
Liberal KS 67901, 316-624-6129,

HWAZ02-1 new ~— £30: H@MO-AC, mint — §16%;
BXRGE ~ $100; DX20 — $25; ATL = 428; all gaod;
T-150 poot, best nffer; ascllilostone — $20. you ship.
Whanted: SB200 and S8 accessorigs, KIWGN, Steve
Siter, 438 Marshatl Street, Paxton MA 01612,

WANTED, Etevation drive with accurate Indicator tor
large EME antenna. Sam, WAZITDU, 2419 Wiard 5t.,
kiamath Falls OR 97601.5303-982-3652,

DRAKE SSRe1 naatly new — $2499 ar consider trade
for matchbox or 2M fransceiver. Haarsager, WABKKR,
Box 1032, Boise |0 83701,

U“RON and Bob's' super buvs. Antenna $100/100 ft.
saler MyGain 18AVT/WR plus 100 ft, RGE/U 100,00;
CDE 8latalk sotor/100 ft. vabla 100,00; KLM KR400
rotar/1Q0 ., cable 100.00; Premax 4
plus  clamp  4.00; Rayvtheon 8114
S72R/TIGOL 2185, sealed; Call TS&20, TE700A,
Atlas 210%, ETO, Tempo 2020, sealed: CDE 001/10
kY doorknob cap 1.95; Mallary 2.508/1000 PIV epoxy
diode 19c ea; COE Ham 2 129.00; Beiden 8448 rotor
cable lac/tt; B214 RGB foaam coax P3¢/ft; Electra
Bearcat 101 programmable scanner 289.00: 22 ga.
phosbrorze longwire antenna wire 250/1000 ft;
antenna speclal/month Mosley TA33 168.00: Prices
FOH Houston. Madison £lectronics, 1508 McKinney,
Hauston, Texas 77002, /13-685-0768. Evenings:
713497-5683.

WANTED: power transformer for a Psarce Simpson
Gipri 30, part no. 1202-102, cali eofllect, Linke,
312-489-4161,

' R-X NOISE BRIDGE

\/ Learn the truth about
your antenna.

v)‘

Find its resonant -
frequerncy.
Adjust it to vour

operating frequency quickly
and easily,

If thera is one place in your station
where you cannot risk uncertain
results it is in your antenna.

The Palomar Engineers R-X Noise
Bridge tells you if vour antenna is
resonant or not and, if it is not,
whether it is too fong ar too short.
Al this in one measurement
reading. And it works just as well
with ham-band-only receivers _as
with general covarage equipment
because it gives perfect null
readings even when the antenna is
not resonant. It gives resistance and

reactance readings on dipoles,
inverted  Vees, quads, beams,
multiband  trap  dipoles and

verticals. No station is complete
without this up-to-date instrument.

Why work in the dark? Your SWR
meter or your resistance noise
bridge tells only half the story. Get
the instrument that really works,
the Palomar Engineers R-X Noise
Bridge. Use it to check your
antennas from 1 to 100 MHz, And
use it in your shack to adjust
resonant frequencies of both series
and paralie! tuned circuits. Works
better than a dip meter and costs a
lot less. Send for our free brochure.

The price is $39.95 and we deliver
postpaid anywhere in U5, and
Canada. California residents add
sales tax.

Italy writa i2VTT, P.O. Box 37,
22063 Cantu. Elsewhere send
$42.00 (U.5.) for air parcel post
delivery worldwide.

Fully guaranteed by the originator
of the R-X Noise Bridge. ORDER
YOURS NOW!

PALOMAR
- ENGINEERS

BOX 455, ESCOND|DO, CA 92025
Phone: {714} 747-3343




Now

available
foryou
fully assembled
and tuned!

® UPGRADE YOUR REPEATER WITH
A RF TECHNOLOGY DUPLEXER.

eALL DUPLEXERS AND CAVITIES
ARE TEMPERATURE COMPEN-
SATED WITH INVAR® AND MEET
ALL COMMERCIAL STANDARDS

¢ ONLY TOP QUALITY MATERIALS
GO INTO OUR PRODUCTS.

¢ BOTH KITE & ASSEMBLED DU-

PLEXERS AND CAVITIES ARE
AVAILABLE TO YOU AT A SAVINGS
TO ¥YOU.

Mod. 62-3...6 cav., 2 mtr., insertion
loss 0.6 db with Isolation 100 db
typical;  pwr. 350 w. Kit $348
psa.-Assembled $439.

Mod. 4220.3...4 cav. 220 MHz
insertion loss 0.6 db with 80 db
isolation typical; pwr. 350 w, Kit
%249 ea, - Assembled $329.

Mod. 4440-3...4 cav. 440 MHz,
insertion loss 0.6 db with 80 db
isolation typical; pwr. 350 w, Kits
$249 ea, - Assembled $328.

Mod. 50 Cavity Kits: 2 mtr. $65 ea.,
220 Mtz $65 ea., 440 MHz $65 ea.,;
6 mtr. $115 ea. Add $15 for
Assembled Kit.

Also available: 6 mtr., 4 cav. Kit
$398-Assembled $499, 2 mtr. 4 cav,
Kit $248-Assembled $329, 440 MHz
TV Repeater Duplexer

Only hand toois are necessary to
assemble Kits!

Send vour order to: Distributor:
TUFTS RADIO, 2386 Main St.,
Medford, Mass. 02155. Phone (617)
395-8280.

{Prices F.0.B. Medford, Mass. All units can be
shipped U.P.5-C.0.0. arders raquire $50
deposit. —Mass. residents add 5% sales tax.)

ANTIQUE Radio Equipment For 3aie: Paragoa,

Grebe, e Forest, Radio uaft ”\' Electric, G
Esco, ARRL, Handbooks. QsT, € adlo. 5.48.5.0. tor
llst W2UM, P. 0. Box 265, bomervﬁle NS OBRTE.

F'(lR SALE: Drake DC-3 auwer supply with schematic
&’f‘ég%";'f — $hb. W2UM, P ox 265, Somerville

bil.: Drake R-4B-M%-4, mint {extra crystals) —
$.57% WBAFPQ 305.921-4378.

WAN 400 with a¢/ps and model 420 external VFQ =—
‘29': Will shlp. WATZGI, BO1-224-3664.

WANTEL: MNavy or Mcglroy key, “Dan™l LET
YOURS GO silent® {we will Tove it and use it) alsa
1492058  microphone.  KANBN, Del Popwell. 1946
Sneetbrar Ln., Jacksonville FL. 32217,

Buy-Seil-Trade. Write for free malier. tive name,
address and cafl letiers. Complete stoik of maor
brands new ang reconditioned equpment, Calt for
hest deals, We huy Collins, [rake, Swan, eto. S5B &
FM Assoclation Radlo, BO12 Conser, Overland Park
KS 66204, 9) 3-381-5901,

HIGH SCHODL ARC startlr\g,

desperately needs
eguipment, ete, Contact WENJIV

Back issues of QST avajlable. Send for jist. Bookseller,
Box 1135, Menjo Park C& 94025,

ARP A.R.C. {devoted to low
power). tnvited amateurs to join. Preseit members are
asiced to renew thelr subscriptions. Joseph Srempias,
WHIKE, 2358 woodtord Street, Toledo OH 43605,

internationai  Inc.

NOT C.B. bumper stlckers to prevent thift of ham
radin Pquxpmem J-lf2 12 lnches 31.00 each.
Decals 1 % 2 inches, 12 — $1 . 100 — $7.00. Both
are plastic, weatherproof, black Gt white, peel and
stick. Dacals are gieat for toad cuogls, radios, contral
heads, etc. Stops thetts because your radio geat s
mistaken for CB radlo gaar. Drop line for pix & infa
an heries 2000 eiectronic time capsules and Series
S000  programmable  digital clock  kit. WA4SKI,
Sdon;{:’d Pifts, 2113 tester Lanre, Birmingham AL

WANTED: DAVECO DR-30 Cominmunications Recelver.
Reply diving condition and lowest prica. J. L
c,lf enhaiiser, R3, Box 339, Favetteville NC 2B306.

NAT!ONAL MNC-98 recelver. General coverage, xtal
filter. Epceilent wnditlon — %85 H. Brams, 2427
[urant, Berkeley CA 947

DRAKE REA — $274%; Drake RV4A — $85; DCJ4 — 4B
Cuiling Mobile bracket haw cound — $95: Kmqht
TRIOE w/VEQ — $75; Swan 410 VO — $75; Apeca

solid-state camwera — $1uu Milien Matchbox — $145%,
WEENT, Hiilerest Ter., Linden NJ 07036
201-486-6917,

training in
AMATEUR
RADIO

ieader in Communications,

NRIE,
Television, Blectronics and TV-
Radio home training, now offers the
first in Amsatesr Radio courses, de-
signed to prepare you for the FCC
Amateur License you want or need,

Don't lose your favorite frequency

The FCC has said “either-or” on
licensing, but to pase Advanced and
Extra Clags exams, you need the
technical puidance as offered by NRI.
NRI Advanced Amateur Radio is for
the ham who already has a General,
Conditional or Tech Class ticket.
Basic Amateur Radio is for the be-
ginner and includes transmitter,
3-band receiver, code practice equip-
ment, Three training plans offered.
Get all the facts. Mail conpon. No
obligation. No salesman will call on
you, NATIONAL RADIO
INSTITUTE, Washington,
D.C. 200186

vevenenccces MAIL NOW --trerieesnns

" P -
NATIONAL RADIO INSTITUTE H0-017
Washington, D.C. 20016

Please send me nformation on Amateur Radio
training.

Name Age
Address
City State Zip

R TR IR

-
5
.
v
.
.
.
.
.
.
.
.
.
.
.

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL

P T I N N N N IR

YOU'VE SEEN THE MAGAZINE ARTICLES

Here's what you can expect

from the DX ENGINEERING
RF Speech Processor £

CG dh INGREASE IN AVERAGE
POWER

» MAINTAINS VOICE QUALITY
« IMPROVES INTELLIGIBILITY

+ NO CABLES OR BENCH
SPACE REQUIRED

« EXCELLENT FOR
PHONE PATCH

+ NO ADDITIONAL ADJUST-
MENTS — MIKE GAIN ADIUSTS
CLYPPING LEVEL

« UNIQUE PLUG-FN UNIT — NO
MODIFICATIONS REQUIRED

£

. ;

e, K
..,h,,::: iThls is RF Envelope Clipping—
wwwll ‘the feature being used in new
‘transmitter designs for amateur
=and military use,

Models Mow Available
Collins 325, KWM-2 ...$ 98.50 ea.
Drake TR-3, TR-4, TR-6, TR-4C,

-4, T-4%, T-4XB, T-4XC $128.50 ea.

Postpald — Calif. Residents

add 6% Tax

Watch for other models later]

DX Engineering’
1050 East Walnut, Pasadena,‘Calif. 91106

GREENE
Center insulator
Impedance-Matching-
Transformer

SKW pep-ratio one to cne —
exact 52 ohms 2 each band
-~ interior clearly visible —-
AIR wound coil — guality.
workmanship.
brochure 5.A5.E, GREENE
Insulator WICPI 44 Minister.
izl Branch Bedtord, N.H. 03102
$14.00 ppd. U.S.A.

T-200 120 3.25
T-108 135 1.06 ] 1.50
T-80 55 45 B0 .80
T-58 57 47 21 6B 86

F-125 00 300 1.25 3.00
F-g7 600 90 87 2.05
F-50 500 190 S0 1.25
E.37 400 140 37 1.25
E.-23 180 80 23 1.10

Charts above show uH par 100 turns. Use iron powder
toroids for waed circuits, Use ferrita toroids for
broadband transtormers, Q1 for .1-70 MHz, 2 for
10-150 MHz.

Ferrits beads 20-500 MHz (fit #18 wire) $2.00 Doz,
Wideband chokes 20-500 MHz {Z=850 ohms} 95¢ Ea.
Specify cora size and mix. Pack and ship S0¢ USA and
Canada, Air parcel post delivery worldwide $2.00; 6%
tax in Calif.; Fast service; Cores shipped from stock via
first class mail or air. Send tor free brochurs.

PALOMAR ENGINEERS




SECURITY ,,,
COVER "

,. P.rotects Your Mobile Radio

* Stops Theit - Black, non-reflective
vinyl keeps radio out of sight.

« Installs quickly and easily - Edges
stretch to cover both radio and
microphone.

+ Elastic rear strap with handy vel-
cro fastener holds cover securely
to power and antenna cables.

¢ Also protects from dust and dirt.

* All currently available mobile ra-
dios $4.95. Send make and model
number, :

* Include 404 per cover First Ciass
or 25¢ Third Class.

| COVER CRAFT

P.O. Box 555, Amherst, N.H. 03031

BUILD YOUR OWN TV CAMERA!
“eal for home & husiness”

! THE ECONOMICAL APFROAGH TO AMATEUR TELE-
i CASTING, BUSTNESS k INDUSTRIAL SUBVEILLANGE,
IT¥, SENERAE HOE MENITORING OF NURSERIES,
ETC, MODEL X7-|A, SERIES [ - KIT FORM 3185
AUTORY BSEMALED %275, SOLIDSTATE, DOW
LTS TO AHY TV SEY HITHOLT MODIFIGATION,
OPTIONAL SOUND KIT §28.95, PHONE QR WRITE FOR
LUSTRATED CATALOG,. DAL dE-58+2121 TADAY,

son asege ATV Research  owcom ary, ness. sarn

YAESU Sigmasizer 2Z00R m ¥ |
Transceiver. | or 10w, 200 Synthesized channels
tor Repeater and Simplex operation on 144 1o 145
or 146 fo 148 Mhz. in 10 Khz increments. (No
crysials needed) Otsets + or - 600Khz. Hi . Low
powet switch. Priority channel. Ady. Tone Burst
(1360 to 3000 Hz.) Rel. Out / Rec. Mster. Mic incl.
Reg. $449, - Now Only $299.
Order direct from this ad! Send check or use vour §
Mastercharge or BankAmericard. Alfow $5.00
extra tor UPS shipplng & handling chgs. .;m

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200

Branch Stores 1.
Cleveland, Ohio & Orlando, Florida
+

S5ELL;: Tolch Tone Encoder, CMQS MC14410P chip,
complete with Kkevboard and crvsital. Functional,
subminlatyre, assernbled — $25; printed clvenit board
far abave 1.2" X o.8", — $1.25, The WA4DEY HT220
synthesizer, assembled and functional — ¢125 or trage
for an HT220 boatd In workin condition, tusakle to
146 MHz, Regency HR2A - $125, Wil ship within
U5, Send s.as.e. for infoe. WAIWDE/PS, Juhn Teles,
10511 Tenneca, Houstan TX 770949,

WANTED: Heathkit VF-1 VFQ in_mint cond, Neal,
WAATQJ, 134 “B" Route, 4 Ozark AL 36360,

53TV robot camera 80 A monitar 70A. Make otfer.
KAGBN, 122 Arrow, Pekin L 61554, -

TRADE, 2-month old Atlas 210X, N.B., ac console for
Kenwood T9-520 and VFQ or vaesu FT-101-E want
linear as Atpha #7, York 5000, BV1-L.K2000, or sharp
hemabrew 4-1000. Richard Schark, 417 North Fearry,
dttumwa 1A 52501, Ph 915-682-5741. 8 AM to 3 PM.

YAESWY FTDX-560. Mint with fan, Drake lopass and
manuais by Gnlf owner. Mo madiflcations. Will ship —
$350, WAGT, $13-964-1794,

SELL: Colling 325-3 -~ $800; 516F-2 ~ $100 {sall
only with 325-3), 735-3B = $650 with 500 Kc, tilter
or all tar $15%00. All guod condition and Roun
Emblem, Manuals included, Craig Larson, WABRQY,
669  Walnut Point Ct., Baliwin MO £3011.
#14-394-7381.

FOR SALE: A Clegg Thor- meter two piece, B0-watt
transceiver with manuval and power supply for 12
valts, Carl Scarfuto, 212-CL-74472, L5683 Rockaway
Pkwiy, Braokiyn NY 11236, Price $185.

NEEDED: 12-volt mobile or portable NiCad supply
for Motorola Handi-Tatki H23 BAC, Joe Coleman,
W2WVAL, 15 Colonial Ct., Staten Island NY 10310,

RECS HQ-110 ~ $128; Lafayette HA-RUOB — 3110,
Will  trade for [rzke R-d. | ship. WBSWDM
S01-578-24 70 nites,

SELLING: Fntire ham instaltation, HT-37 fransmitter,
HR-10B_ _receiver, antennas, rore. WB2UBK
516-543-7387,

SELLING Collins receiver mode! 7553 matehing
spaaker clean, good condition — 380, Shipping

prepaid, Georde Kornick, Apt. C%, 1750 West Main
Steeet, Rivevhead NY 17901

FOR SALE: Central Elecironics 200 V transmitter
veconditioned by Design Engineer, wili ship within
reasonable area, inciuded are manuals & arlginal case
-~ $400 or best offer, For turther information call or
Purdie, W3aNDD, 253 Zarvice Ave.,

write: &G, H. )y 2
Sharon PA 16146, or phone 412-347.3460

HEATHKIT $B-303 — $220; DX-608 — $60; HG-10B
-— $35. Biil Gunckel, 14308 Gladiola, Apple Valley
MM 55124,

HWI8-3 mint $95 or trade for good yeneral coverage
teceiver, KERNE, 216-322-9451¢,

Argonaut, with MFH filter — $200 or trade for
sofmmunications recelver or HG-108 aor similar VEO,
Ballales, Rt. 2, Menatiga MN 56464, 218-732-9677.

CRYSTALS, Ist<l-alr: Novics and General active
E1-243, all frequencies, minimum ten, 40M, 158,
10M 89c each, five to nine $1.2% each, SOM Five of
tnore 51,95, less than five 80M $2.5Q, 40M, 15M, 1oM
51,50, Soackets 25c  each, Novice-Band  tdge
arker-QSO combination packaye, 80M, d0M, 15M —
three bands, slx crystals, EBM-QS0-6 $9.95, Same
plus 10M palr — EBM-GS0-8 — $1 1,95, Both Novice
packages for S0 just inside Hi-Lo band edges and
Galibratlon of receiver or VFO. Novice alignment
packages - 3500, 3750, T0I0 -~ $6.50, Go LAOM,
FT-243 pins, 51.é2. four for $9.80. “Crysials slhce
1933" Bob Woods, WOLPS, Posfage 20¢ per erysial.
C-W Crystals, Marshtield, MO 65706,

WANTED: Hallicrafter SX-88 recelver. Callan, 65
Heechcraft St., Brighton MA

YAESU 6208 six-meter transcalver with marker unit
and cammercial 100-watt_a<n — ssh amplifier — $450.
milﬁlng‘i%hwebler. WIGCGE, 4536 NSO St,, Milwaukee

WHF Englneering A1501 2M amglifier a5 new,
factory wired — $35, K1LEC, Box 73, N. Springtield
YT 05150,

WANTED: GRP ria, Bob Hajdak, WDBBRF, 1834
Paislay 5t., Apt. 12 Youngstown GH 44511,

INDUSTRIAL & GOVERNMENT
SURPLUS ELECTRONICS

QUALITY PARTS AND PIECES FOR SCHOOLS,
SERVICE SHOPS, HAMS AND HOBBYISTS,

SEND NOW FOR THE LAST THREE OF QUR
MONTHLY PICTURE FLYERS. US. ONLY,

STAR-TRONICS

P.0. Box 683, McMinnville, OR 97128

FASS FCC EXAMS! Memorue, study-

“Tenls-Answers” for FCC st and 2nd

class Hadiotelephong licenses, Newly re

wised multiplechaiee questions and dia.

grame cover all aress tested fn FOU

exams, -plue~"Sel{-Stady Ability Test.”

§.95 ptoaid, Moneyback (uarantee >
COMMAND FRODUCTIONS  P.O. BOX 26348.T
M0 ENGIERRE DINSIE SAN FRANCISCO, CALIF. 94126

There’s
nothing
likeit =

“*"callboak

Respected worldwide as
the anly complete authority
for radic amateur

GQSL and QTH information.

The U. S. Callbook has nearly
300,000 W & K listings. It lists
calls, license classes, names
and addresses plus the many
valuable back-up charts and
references you come to expect
from the Callbook.

Specialize in DX? Then you're
locking for the Foreign Callbook
with aimost 235,000 calls,
names and addresses of ama-
teurs outside of the USA.

U.S. Callhook  $14.95
Foreign Cailhook  $13.95

Order from your favorite elec-
tronics dealer or direct from the
publisher, All direct orders add
$1.25 for shipping. lllinois residents
add 5%, Sales Tax,

RAGID AMATEUR "b I(
ca DOK ke

Dept. A 925 Sherwood Drive
Lake Bluff, 1l 60044




at AES

[TEN-TEC

540 Triton IV 80-10m Xevr .. ... .. 699.00
252G 18A 110v power supply .... 99.00
262G As above, w/VOX & spkr.. .. 129.00
252G/E 18A 110/230v supply ... 106.00
262G/E As above, w/VOX, spkr.... 136.00
245 150 Hz CW filter . . ..... ... 25.00
Ten meter Xtal .. .........- each 5.00
207 Ammeter ... .. .vnciaens 14.00

1102 Snap-up legs.........-

KR1A Dual paddle assembly........

KR2A Singie paddle assembly....... 15.00
KR5A Single paddie keyer, DG. .. ... 38.50
KR20A Dual paddie keyer, AC/DC ... €7.50

110.00

KRB0 Dual paddie keyer...........
TR

509 Argonaut 80-10m 5w Xevr... .. $329.00

205/AC5 Low-power ant. tuner ... 995
206 Crystal calibrator ... ..... .. 26.95
208 External CW filter ......... 29.00
210 AC power supply......... .. 27.50
215P Microphone w/plug........ 29.50
405 B80-10m 50w linear ........ 159.00

251 AC ps for 405 & 509

O ; -
SRR | | BINKAMERICARD,

THE mv:‘uuwn‘ ARy
v -

AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414} 442-4200

Branch Siares in.

Cleveland, Ohio & Orlando, Florida

Need Help
For Your Ticket?

Recorded Audio-Visual

THEORY INSTRUCTION
NOVICE GENERAL ADVANCED

No Electronics Background Necessary

For Additional Free fnformation:

AMATEUR LICENSE INSTRUCTION
P.C. Box 6015

Norfalk, Va. 23508

s.meter eguipment: KLM PALD4UBL amplifier and
NPC 12 ¥V PS $110; GushCrafi 7 el, beam and
Adliance rotar — $40. Al excallent, WBKLIX, ¢, O.
Bax 239, Romney WV 267457,

DRAKE Sale: Recevars SPR4 w/ewtra xlal packs,
NEB, ane year oid — $450; -4 — $200; R4A -~ $250,
H-4B — 5316; 20 w/AL-3 — $2U%, O consale new in
box — 5296, ME-2000 antenna tuner mew In hox —
. CETY cunverter console wiSC-2, SC4, CPS-1,
SCC-1 — $175, WV -3 wattmeter new $50. Contact G,
Hawrysko, H2AWA, P, 0. Box 56&, Jamaica NY
11424, Phone AC 212-224-2448,

WANTED: Qld microphonas, 1920 to 1940. Alsa
nMicrophone catalogs, Write Bob Paguette, 443 N, 31
5, Milwaukee WL 53205,

WANTED: H-103 VFO Lesch, 402-331-08%1,

COLLING 7T5A4 SNSBAD, VCE modihications, speaker,
perfect — £39%. LM2Z1 frequency meter, ac supply.
mint — $40. MacElroy bug — $30, Electrovoice 664
microphone — % 3%. 1rv Weinman, W3GA, 4718 North
BOth Street, Milwaukes Wl 53214,

TEELOM wire shorts, tested, 10 tn 99 teet. 10c a foot
—all calors, slzes. Cash or check with order. Wirecraft,
Hox 3A7, West Brookfietd MA 01585,

PG Negatives from your artwork. 4 X § onfy — $3.00
TGRS Press, 81 Castle Dr., Atwater CA 95301,

WANTED: Hallicratter recelvars — any conditlan, also
antenna relay assembly K101 for R3ID0A. Write C.
Dachls, 4500 Russe!l, Austin TX 78745,

WILSON 140250 2 mtr. FM HT. § pr. utals, NiCads,
wattery charger, leather case. Complate — %210, John
favidson, WAAYTS, 40 River Oaks, Brentwood TN
37027, €16-373-3670,

WANTED: Orake xnity T4R (B, C) with ag spiy. Also
ant,. matgher. Write model, price & condition fo:
KZHWK, 108 Wilshire Road, Syracuse NY 13209,

ATWATER ent Antique “Breadbeard™ Radio Nno.
4530, Description ypon request. WEQOL, 3211 48th
Aye, Hudsonvilie M1 49426,

SELL: HW 101 HF 228 HP 138 ow filter 5B 600 RIY
patkage only — $425, HT37 — $85. Sidewindar and 2c
- 50. willie, Wa2buv, Budd Lake NJ
2G1-347-1512.

KIJYN became WHESOR tor 2 while but is now
KeLll., Oave Hachadorian, KALLL 12op2
Asperwood |.ane, Garden Grove CA 9640, (714)
6388745,

TEKTRONIX'S 812D scope, §1BhH: NCXS with
supply, $315; NCX3 with supply, $215; 79A2 with
MRS silcer, $175, WEBHF, 505 Roxbury, Ft, Wayne 1N

RAB Paerfect, ten exitra crystals 316, HWY Bh0,
SPEC2 Synthesized 2MEM Transcelver, LOW Amplifier
and 127 10VACPS  builting £325.  Tektronlx &03
$225. Aerotron 2oh, Wnicom 12/110VPS, 575, Cuoliins
360 Com, %300, 28KSR_Tabietop Portable $345.
URTZ, s.a.5.0. for hist, K2DCY, 11 Squire Hil Road,
North Caldwell NJ 07006,

WOBILE QPS, Tired of ignition Moisei Please se‘;ra
s.4.4.@ for inio on shielded igrition sydlems, Summit
g?ég’rprlseq. 20 FEider Afrest, Yarmauthpert, bMass.

2G50

Sl L Full-size, lightweight, 3-element,
heam. Best nifer. Walinsky (516) 543-F88 7,

ATV
15

Ls-meter

rernote zaom lens with controls Canon V10 X
1SR — 750.00 or offer Motorola Mocom 10, 25W on
52,680 MHzZ 490,00 or 2 meter Qupiexer, WATYFW
3409 Vista Grande, Carson Clty NV 89701,

Kilowat?

JOHNSG N Matchbox WAREG®,
305-52 55627, ) K WARRQ,
BELL: Swan 240, trap  dipole, AC  power

él;labe‘lwispeakeé\c& mike, w&c: - aLsn Galaxy W
nscelver, power sy Jspeaker. R2RL
WHAPBN . 501 Wiliame, Btamierd T 35583,

CANADIANS Mew 23" allpand vertical antennss
sover & ta 160 meters. incredible price only $44.85
postage prepatd. Refund guaranteed if not satisfied in
30 days,  Radcom  Coammunications  Box 5
Yellowknife, N.W.T. X0E LHO.

Teletyne MOD19 $100. W2V ).

HEATH HW2u2l 2 eter HT with full X-tals &
offset, case & uhargar mint — 3176, )1 Ackert —
WAZTHT, 2124614174

REPROGRAMMABLE
MEMORY KEYER

B . -
ONLY $169.95

The MK.1 Memary Keyer features ¢ repregram-

mable 1924 bit MOS memory for storing up to 100

characters, Automatic siop altpws manual inser- 1

tion between messages stacked m memory.

Messages can be inferrupied. and continued, |

Pertect character and word spacing. lambic ;

keyer with dot and dash memeories, 120 VAL and ¢

12 vDC operation. '

Write for more information !

#fis. res. add 4% sales tax :
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DGM ELECTRONICS

| 787 BRIAR LANE, BELOIT, WIS. 53511

IF YOU OPERATE 2 M. MOBILE
YOU SHOULD KEEP
~ ALOW PROFILE!

B g R d 5
‘fw, L . Liy Vﬂl,l!lksll?f!‘lﬂnn IEE ;

The GLB 300 “Low Profile”
Channelizer gives you compleie
2 M. coverage with one compact,

easy to conceal unit.
Fantastic! Operate anywhere in the 2 meter
EM. band from your present mobile station.
The GLB 300 lets you uiilize any repeatet or
simplex channel, wheraver you travel, with- -
out crystals, Tune from 146 to 147.990 Mhz.
in 10 Khz. steps, or with aptional 5 Khz.
steps to 147.995. The built-in repeater offset
automatically selects either pius or minus
800 Khz. for repeater access. Order the
preselect option and preset any channel
combination for even greater convenience!
The GLB 300 Channelizer offers unequaled
operating flexibility and unexcetled speacifi-
cations; like spurious emissions over 60 Db.
down! There's even an ifluminated fre-
quency Jdisplay. GLB makesa complete line
of Channelizers for hand-helds and base
stations too, but for mobile installations the
300 "Low Profile” is out of sight.

On 220 or 450 Mhz.? Give your rig the same
amazing flexibility with a GLB Ghannelizer.
Write for details and ask for specs. on any
GLE product, We'll be glad to show you! All
¢iLB products are made in America, and
service I3 just a phone call away,

The GLB 300 - onfy $179.95. Save with the
GLB 300 in easy fo build kit form, just
$119.95. Nine channel preset Kit, just
$24.95. Please add $2.50 to all orders for
shipping and handling, and specify type of
rig to be used with your Channelizer.

GLB ELECTRONICS

The pionear in Amateur Radio Channelizers
60 Autumnwood Dr., Buffalo, N.Y, 14225,

2-METER FM ANTENNA KITS
Wobile “CARTOR" and Fixed Station

Mohile antennas mount to car roof with
tough strap. No holes, no magnets, ideal
for vinyl roofs. Complete assembly
instructions, Antenna pre-tuned.

( « 5/8 Wave “Cartop’’  $12.95ea*
» 174 Wave “Cartop”  §11.95ea¥

« Eixed Station Ground Plane
5/8 Wave ,, 5795 ea*

A& s iast Mount Hardware tncluded

NOW all models available far 220 MHz,
Spectfy when ordering...prices as shown
above,
«add %2*.#% Mailing (Lovin, resigents—Hates Tax
wnite tor iterallne {Aonev-Eack Guaraniee

MARSH Devices
P.0. Box 154—0Old Greenwich, CT 06870 .




All tandrd T Owners
ATTENTION!

‘ T —
A i3 CES row has a unmique new

G TOUCH-TONE encoder far you
It's the complete hack assem-

i v biy with the T/T encoder
+ Pi 1o dlready mounted and ready to
Bupm pluz nto the private channel
& X E connector. 1t features crystal
v¥alc @ control, a LED tone indicator

A and external deviation adjust-
ment. A snap to install.

Introductory Offer
Model 220 - §59.95

B I Add 32 tor UFS Shipping Chgs

#
AMATEUR ELECTRONIC SUPPLY
4828 West Fond du Lac Avenue
Milwaukee, Wisconsin 53216
Phone (414) 442-4200

HBranch Stores i
Cleveland, Ohio & Orlando, Florida

HIG BALUN

okt

«For dipoles, yagis, inverted
vees, doublets & quads

+For full iegal power & more b
«Puils power in antenna
+Broadbanded 3-50Mhx.
*Small, light, weather-proof
11 Impedance ratio

+Repl
+Helps eliminate TV1

*Fully Guarantoed  § 9. 95

center i

Van PPD
Gorden U5
Engineering

BOX 21305, 5. EUCLID, OHIO £4121

Uk TRIPOLE MULTI-BA

The TRIPOLE antenna is the first gil-band antenna
™o te cover 160 thru 10 without 2
tap change or retyning. +5 SWL
bands, 30 to 120 ft Tong, 1 KW
rated, inverted ¥ & hortzonta)
uilt-in balun. £54.95 kit
Geash PPO 10 USA, Add 5% tax in
Ko wend stamped envelope for
T ¥ intormatian,
Universal Radio Co, Dept, 01
Box 2A041, F1 Pasn, TX 7907R
Telaphone {915} 592-19140

YHOSS-TRADER Ed says We retuse tn he Undersold:
If you dida't buy from the Hoss you paid too much.,
Shop atound for the hest price then telephone {he
Hoss iast," Demo jtlas 210x Transcelver, $559.,
RQemo TRAC, $4649,, Mew Display Swan FOOCXK,
$489,, Demo T-4XC, $459., New Rohn S0' Foldover
Fowe! Brepaid $398,, Demo Ham-1l Hotor, $119.,
Used Atlas 210X, $519,, New tcam-215, $169.,
HossTrader, specials: Dentron Match Boxes & Linears
on sale. New display L-48 linear, $769, On sale: New
Collins at 2% above cost or make offer. Moory
Electranics Company, P. ©, Sox 906, Dewitf,
Arkansas, V2042, Tel,: 501-946-2820,

NEW Television Cameras with zoam lens — $1449, Haas
Enterprises, 6017 Majorca Court, San Sose 034 95§20,
408-997.0132,

BASS Clarinet — $2e0, or trade for 2M fm or
Aigonaut w/ps, Excellent Eico 753 w/7H8] ps, 3190,
sl;}i%)gd UPS, Fred Wagner, 2437 Cass, Tucson AZ
BS7 .

SFI.L Heath SBI03, $295, SH401 $295, 58220, $380,
BB 600, £15. 58610, $85, SA$50, $125. SB630, $9Q.
HM 102, 20, D104 mike, $25 Hygain guad, 5100,
Ham-v, §$ 74, Atlas 215X with nnise blanker, ac coasele,
rmobe  ant. matching transformer $675. WKAFNT.

PREPARE For FUC Ham Exams! Use Pasi<heck,
Qriginai, expertly devised, multiple choice questions
dnd diagrams, same torm as FCO evams, covering all
3reas tested over by FCC. 1BM sheets for self testing.
Keyed answers with explanations. Expanded Novice
class, Element 2, now required with all cther class
@xams, $4.45; revised and updated Extra «lass, $5,95;
General class, $5.30; Advanced ciass 54,90, Also
Hadiotelephone Third Class, Elements I, 2 and 9,
$9.95, First class postage prepaid LISA. Send check or
money order to Poti-Check, PO, Box 3584, Urbandate
Station, Des Moines 14 50322,

C & 1 Communications continues to bring you quality,
brand name equipment at prices you can't afford fa
nass up., Check with us for a quete on the new 1CCM
1C-231 or the iG-24%, we also handle KLM, CushCraft,
Hy-Gain, Regency, Rohn, CDE and others, ¢ & |
communications. . 0, Box 52, Cambridge City IN
47327, Phone 317-474-3749 after 1800 UTC,

HOBOT $STV-104, 61, B0A minus lens. Mint $595,
V. Cost, WAITMS, 412-503-2186 after 4 £.M.

COLLINSG -~ FS33C brand new — purchased get, 76 —
must sell because of unanticipated medical expenses —
gleven months of warranty lett — used approximately
5 hours, this receiver now sells for 2390 ~— | will sell
for $12485. ahsolutely brand new — K2Bv, 4091 West
Redwing 5t., Tueson AZ 857048 602-257.0434,

ROBOT BOA 08, Macre Lens, haad, manuals, cables
i,’lﬁg‘s };mint}. TR-AC, AC-4, mint $52%9. WARPFSQ,

26258,
NRAKE TR-4¢, excellent tondition, used tess than
twa vears, manUzl, $480. W3ERQ 50F Thomas Street,
Stroudshurg 24 18360,

HEATH S8-303, unused, professionally hudt. £irst
reasonabie  bid. Patricia Wood, 10271  Imper:at,
Cupertine A 95014,

CIRCLIT Boards. Aartwork, negatives, etchln?. S.d.4.8.
for into. Karl Raup, WB40XG, Box 5013, Oriando Fi.

3E806,
WANTED I18-HT Hy-Tower, KZLUQ,

SELL Cojlectors Items: QST June 32 thru 75, Radio
36 thru 43, Natnl FB.7 roer, make gffer to Roy janes,
H32 Spencer Rd., Rochaster NY 14609,

FOR Sale — teletyps ZRASR with stunt box, typing
repert and exira perf, excellent condition, no stipping
= BhE0, Hal ryd-1002 video display generator — 375,
Hal 57-6 factory wired — $180, Calling 3253 xmitter
and powar supply both rack mounted — $610. Coilins
7538 receiver in Colling tack mount - 3500,
KITML, 27 4helgon 5t., Wilkes Barre PA 18703,
Phone /1 7-§24-531d,

E/V G1%

S&ELLY Swan, 117¥C Sunply, Nolse blanker
i Hillslde Hve,,

Mike, afl rmnt. ), Herrick, 1328
Hanesdale PA.

D508, HGR-10, $100; 5-101 Mark 3, $150; Swan
240-TCLU VEQ, AL, Supply, $300; Johnsen
fatchbox, £90; Heath Keyer, 840; TR44 Ratar, $25;
?Sg;‘il}'?, K1IMH, 72 Caputo Hoad, North Brantard, CT
o -

SSB & CW FILTERS

Loaded with features such as 100 Hz CW filters, 1500
Mz 858 filters, & IW AF Amp. Filter plugs into
receiver's phone jack & speaker plugs into filter.
115 VAC Power 12 ¥vDC Power

S5B Filters DE.102A--$51.95 DE.102B—$39 95
CW Fillers DE. 104484995 DE-1048—337.95
CW s55B DE- 1038 =~$55.95 DE-103B-—4$48.95
Reguiated Power Supplies: DE-112 gives 131.4
VDX @ 1.0A for $24.95, 3.0A for $36.95, DE-110 gives
S0 v oA, +15 VDC @ WG ma, and 15
VI 0 100 ma for only $59.95. DE-170 compressor
increases speech PWR 10 times for $49.95,

Add §2 shipping. Write for ¢ur bargain parts flyer,

Dealer inquiries invited. Tel. 205-773-2758

DYNAMIC ELEGTRONICS INC.

Box 896 Hartselle, AL 35640
R ———————— i ey —

FM144-108XRI1

Faicom new:

1C-245

145 MHz FM 10 W
THANSCEIVER

Plaase Call or Write for Special Deal!
IC 225's m KDKFM 144’s m YEASL
ALLYOUR 2METER FM NEEDS

W. B. COMMUNICATIONS

16401 3. W. 142nd Ave. » Miami, Fla. 33177
TELEPHONE {305) 253-7440

UNIVERSAL TOWERS

FREE STANDING ALUMINUM TOWER

10 to 100 —
Prices from $110{30) ;\

I

MOST
POPULAR

HAM TOWER

EVER MADE!

REQUEST

NEW CATALOG
of

TOWERS &
ANTENNAS

Midwest

Ham Headquarters
For Over 38 Years

HAMS! Write Far
Free Cataiog and Wholesale Pricest

ELECTRONIC
DISTRIBUTORS, ixc.

1960 Peck, Muskegon, MI 49441
TEL: (616) 726-3196— TELEX: 22-8411

BEAUTIFUL PEWTER MUGS

Imported from Norway, this mug Is
made of the world’s finest pewter. It
contains no lead and is guaranteed not
to farnish. The decorative handle and
Viking design base give it that special
masculine touch. Perfect for yourself
or as a gift. Include your call when
ardering, it you want your mug en-
graved. For $1 exfra have your handle
engraved below your call. $35 post-
paid. Set of 4 mugs $125 postpaid. Sat-
isfaction guaranteed! Send check or
money order to:

NORSE of Course
P. Q. Box 15482

Sarasofa, Florida 33579

Florida residents add 4% sales tax.




O1d Radio

Treasures

There's a rare old radio waiting for
you somewhere, Here's hew to have
year-tound fun discovering valuable
old sets in your attic, local swap
meet or antique barn. You'll enjoy
MeMahon's fascinating hooks, truly
fine collector's references.

VINTAGE RADiIO, 1887-1929: Pictorial
stary of pioneer days, 1,000 photos, 263
pages. $10.95 hard-cover, $8.95 soft.

A FLICK OF THE SWITCH, 1930-50:
Fun picture reference of home, military,
Ham, professional radio-TV -electronics,
312 pages. $10.95 hard-cover, $8.95 soft.
RADIO ENCYCLOPEDIA, Gernsback’s
1927 classic beautifully recreated, 175
pages. $14.95 hard-cover, $10.95 soft.

RADIO COLLECTOR’'S GUIDE, 1921-32;
Data book with 50,000 facts on 92,000
models by 1,100 makers, 264 pages, $6.95.
1926-38 RADIO DIAGRAMS: Beitman's
ciassic of 600 models, 240 pages, $7.00.

CLUBS and DEALERS!
Generous volume discount.

ORDER NOW
FOR IMMEDIATE DELIVERY!
CIRCUIT DIAGRAM for any pre-1951
radio: $3.50. Send model number.

SEND TODAY to Vintage Radio, Dep't (2,
Box 2045, Palos Verdes, Ca. 90274,
We pay postage. Caibif. residents add 6%.

3
%
%
%
TOTAL %
Name
Street
City St.— Zip

FREE! Age Guide with each order. FREE!

| Year-round Fun!

ESTATE of KIAFY ~— 51 1t Friex tower ~ 20 meter
Hygain 204BA =~ J4EL Antenna Ham M Rotator —
Heathkit 8301 Raceiver - (Gonsgt (:-63 Receiver —
tHeathkit 5B40L Transmitter -~ Thunderbolt 2000
watt linear ampmier — manuals Shure mike — monitor
srope + Bendix  SWR 8ndges - Wibrapiex
{semi-autaomatic} kpy -— 20 meter Balum Modet 102
and uther assoried items, Elizabeth Jaworowski 4191
tudwig La. Bethpage NY 11714, 516-796.651%,

HEATH Hw-202 plus HW-2024, $200, 58-20Q $325,
MAneco TX-62 plus 621 VFQ, $95 Knight VFO 1LO-80
AC s28. Ameco CMN-50, CN-144, P51, and OS85
package $75. Hc-zz;. miginal crystal, calibration
Book and manual $35, All exceillent with manuals,
Fry3, Parker, 1925 Riverside Dr., Augusta ME 04330,

GIVING Lip Ham Radin — Entire cuntents of shack
tar sale, Very  exitensive list, such  as: FHAd,
;Bdol 401, SH500, SARZAD, SBA20, Model 19 TTV,

Etc. Ldrge 5.4.8.6. 1or_list and very raasonable
prlcas WAZNDJ, Samuels, ¥6-13 241ith St., Belirose
NY 11426,

WANTED Gaskets for BNG conpectors bath solid and
ilﬁ@g&:’%é; g4 WINXM, 337 Summit Harttord Wi

S TANDARD Haorlzon/2 transceiver and matching GLE
synthasizer kit with uptions. Mint condition — 5325,
Wl ship anywhere in LLS, upon receipt of check,

RAG Chris Bednarek ~— ¢ [ougias [iive Long
‘/alley MNJ 07853, 201-2¥3- 1670 days.

ENERAI. Ticket? 27 pages of Code, theory, exam
taklnq hints and tips. Slow learers, warry-waris only,
1 | aid you caa, Don't delay. New exaing this sprlng
5150, WBOPTM, H16 9th Ave. Brookings 20 5700

SELL - Immaculate Colling 51-%1L with preselector.
Al roung Fmblems L-1/2 Hears oid. [C-21 xcve. Both
ot separate — asking $2200, Call 5:; AM, — 5: P.M.
916-726-4 1 24. Gearge Bundqaist, 6201 #ang No. %,
Citrus Heights, CA 956110,

OENTRON, Cusheraft, wWa2al) hatuas, MFJ products
and Ham Keyﬁ. call of write Us tor our special prices,
Kryder Electranies P.O. Box 452 Ft, Wavne, tnd.
46801. A 219-484-4945 WIL.wWWw,

COLLING 78%-30, 2.1 kHz and 500 Hz tiiters, Round
Emblem, 325-3 and 516F-2 with speaker wmqed
Emblems‘ matnuals, clean, wint vandition: $1,50
HYOMQK, John Maver, 1049 N, Follistan Awnue
F’Madena CA 91104, 213-FORC 9345, evenings.

WANT L—.U — Snlld state 2 meter tm repeater completa.
‘rﬁla“d Smith, W5KL, Route No. 3, Jasper Arkansas
G4

B8 & K test equipment.
Free cataiog.
60153,

15% discnunt. Free shipping.
Gpacetron, Bux B4-W, Hroadview, |l

S1K Meters. Complete 15 watt FM rig, $150. WERKY,
Box 1633, Falo Alta, CA 94304,

E_f‘)MPL.ETI; station tor sale: Kenwoaod T5-520 with

520, WFO-520 and 5F520; Collins 755-1 with
speaker; 54' crank-up guved tower; Ham-M rotor;
Wiison M-204 d-element monoband vadi; Hustley

A4BTV; Homebrew 4000V flliterad power supplv with
variae, oil-filled copdensers and solidstate rectitier;
Homebrew 2w P.E.P. grounded-grid linear amplifler
with 8877 Triode; Phione patch HD-19; Dummy L.oad
HN-31; REF-1 rf Wattmeter; Deluxe vibroplex paddie
and homebrew glectromic keyer; audlo filtar; Shure
404-C wmicrophone; Caslon 24-Hr, duwgital clnw. B & W
590G caaxial switch, $4000,00 or otfer, WASDLIG
78% [Radciiffe Ave., Pacific Malisades fA 90272,
213-454-9386,

EATH $B-650 frequency display, mint r‘nndlhon
$150 call John WAZPEIN/S at 713-251-0558

é-\TTENTlON HRCY

callectors,  For  sale: P-arty

. 2.5-ynlt-tube HHO, with FB-7 power supply. Eleven

4 and 9.5-1.0,

-

af oo, 175-400 kHz
0.9-2.0, 1.7.4.0, 3,5-7,3,7,0-14.4, and 14.0-30.0 MHz,
[)upilcate coils for 3, f: 7ol !0 144 and 14.0-30.0
MHz. Needs cabinet and electrical restoration. Price
%1400, Plus :hlp%mq R. L. Baldwin, 24 Ridge Rd.,

voveting

,rmsburv Lon el

Johs tor Hams

HAM Counselor wanted, N.H. boys’ surnmer camp.
Direw Frledman. 3% imperial, Wastport CT 06880,
203-226-0334,

COUNSELOR: Operatar with general license to feach
tam  radin  at  Pennsyivania  on-ed  camp,  Ha
enmpletely wquipped ham station. Write Jrail's L.nd
camp, 215 Adams Street, Brookiyn NY 131201,

COUNSELQOR: Pennég. Brother-Sistar Camp sweks Ham
Radio college man with a General License, Davig
Jmstem 4410 East 24 5, Brooklyn NY 11210,

(.-DUNSEI.CJR$ -~ Ham Radio, Children's camp, N 5
Penna, write 12 Allevard 5t Lido Beach, Y,
Sle-593-4ba2,
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DEAR OM:

If you're in the market for a new or used piece of HAM RADIO
equipment, and In the process of ““Shopping Around” for the
""BEST DEAL" you can get — you no doubt realize that there are
TWO IMPORTANT FACTORS to consider — - the PRODUCT and-
the DEALER — or, in otherwords, WHAT you buy and WHERE or
from whom you buy it! Furthermore, if you're truly a “'Smart
Shopper’” — you probably take into account such variobles
as Price, Performance, Feotures, Quaiity, Resale-Value and
SERVICE-ABILITY when making your comparison of the various
makes & models available. And, if you're really ON TOP OF
THINGS, you KNOW that there I$ much-much MORE to o "'GOOD
DEAL” than just the “lowest price’ -— that, in the final
analysis, the REPUTATION of the dealer stonding behind YOU
and your purchase is worth as much or MORE than the quality
of the product itself,

Now, assuming that you AGREE WITH US up to this point, you're
probably a little more than CURIOUS about our operation,and
WHAT kind of 0 ""DEAL" we’ve got to offer YOU!! To begin with,
at BURGHARDT AMATUER CENTER in Watertown, South Dakota
-~ of all places — our whole structure of business is built upon
a foundation of FRIENDSHIP and PERSONAL $-E-R-V-1-C-E. We
do not ““PRETEND"” to he “*BigOperators” or “Wheeler-Dealers”
as this would defeat our whole purpose in giving you the kind of
FAST, DEPENDABLE SERVICE that you would expect — and you
GET — from a company whose reputation as “AMERICA’S MOST
RELIABLE AMATEUR RADIO DEALER™ is on the line every day o
the year. On the otherhand, we are BY NO MEANS a small nor
inexperienced outfit just out to make a ““fast buck’* by selling
one or two lines of HAM RADIO equipment, while the major
portion of our enterprise may be devoted to other aregs of
communications -— or entirely unrelated. Simply stated —
"“HAM RADIO IS OUR ONLY BUSINESSI1*!

IN FACT, Ston Burghardt, WOIT, has been serving the nation
as your DIRECT LINE to virtually EVERY MAJOR LINE of HAM
RADIQ geor since the fall of 1937 from our CENTRAL LOCATION
here in the Midwest offering his customers both the LATEST
and the BEST in amateur equipment. And, TODAY -— with nearly
40-Years of §-E-R-V-I-C-E behind us — we still STOCK & SELL
ond GUARANTEE and SERVICE all of the familiar brand names
that are o factor on the modern ham market — PLUS, we carry

73's  STAN BURGHARDT W§IT

BILL BURGHARDT WB@NBO  JIM SMITH WB@MJY

i BULLETIN

4. {1S-E-R-V-1-C-E is our MOST.
| IMPORTANT PRODUCT"

@ COMPLETE LINE of aperating aids and accessories to fill nearly
every ham’s needs. BUT, it's not so much WHAT we sell —
rather HOW we sell it that's worth yaur consideration.

First of all, when it comes to FAST DELIVERY, HONEST DEALING
and DEPENDABLE SERVICE — we don't just advertise it — WE |
GIVE ITI! We ALWAYS ship your order the same day it crosses
our desk, and we WILL BE HONEST with YOU — right from the
start! We ARE in this business to make a living — but NOT at
YOUR expense. Qur prices on new & used equipment are “’down-
to-earth” in the sense that they SQUARELY reflect the
“REALISTIC™ value of the merchandise WHEN you take into
account the fact that we truly “'SERVICE WHAT WE SELL" —
and many that we don't!l OUR POLICY on the handling of
defective merchandise is WELL-KNOWN to those who have
dealt with us hefore --- when we say ‘'SERVICE with a smile”
-— we MEAN IT"— ond it's YOUR smile that we're ofter. It's
always our aim fo PLEASE because we KNOW (and YOU know)
that THERE 1S NO_SUBSTITUTE for “GOOD"" S-E-R-V-I-C-F1l

Furthermore, when you deal with us, you ALWAYS receive cur
prompt, PERSONAL attention and INDIVIDUAL concern. Fach
and every letter or phone call puts you in INSTANT TOUCH with
a licensed ham who is READY, WILLING and ABLE to give your
order or inquiry his UNDIVIDED ATTENTION -— not put you on
“HOLD!I"* We approach every new tronsaction with a *‘fresh
frame-of-mind"’ (we’ll try “ANYTHING"* once) and you'll always
find us willing to COOPERATE with YOU to the limit, You won't
catch us using any stereo-typed methods or respanses in our
conduct of business either, because we KNOW that THERE ARE
NO SHORT-CUTS IN GIVING ““GOOD"* SERVICE!!

ln conclusion, we realize that WATERTOWN may not exactly
appeal to you as the “crossroads of the country” — but, it
may well be (or become) YOUR “cornerstone of CONTENT-
MENT!I" We most certainly are ON THE MAP —- and WE WILL
go a long-long way to take VERY GOOD CARE of YOU and make
you feel "WELCOME.” Above all else, your CONFIDENCE in us
is our MOST IMPORTANT asset — just s S-E-R-V-1-C-E is our
MOST IMPORTANT PRODUCT, and, in terms of “dollars n’
cents” ~— these will never be discounted. All WE ASK for is
the ““OPPORTUNITY’ to serve YOU — whatever YOUR NEEDS
may be — ond we look forward to hearing from you soon.

ERV HEIMBUCK KpOTZ

WE'RE FOR REAL . . . THERE'S NO DOUBT ABOUT IT:

! STORE HOURS:
TUESDAY thru SATURDAY
19:00 A.M. to 5:00 P.M.
Closed Sunday & Monday

P.O. Box 73

124 First Avenue Northwest

Watertown, South Dakota 57201
Phone 605-886-7314

Write today for our latest Bulletin/Used Equibmenf list.

“America’s Most Refigble Amateur Radio Dealer”’

Your Full-Lline Ham Dealer Where; $-E-R-V-I-C.E is our most important product.
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THE REGENERATIVE “E” BY DOVETRON

REGENERATION, SPEED-CONVERSION & BUFFER STORAGE

o

T

THE MPC-i000R REGENERATIVE RTTY TERMINAL UNIT

The MPC-1000R REGENERATIVE Terminal Unit
features automatic MULTIPATH CORRECTION,
IN-BAND DIVERSITY operation, SIGNAL
REGENERATION, up-down SPEED
CONVERSION, automatic BLANK or LTRS
CHARACTER generation and variable
CHARACTER RATE.

An 80 character FIFO buffer MEMORY provides
a full line of storage and may be PRELOADED
and RECIRCULATED. Preloading of the memory
may be accomplished from either the local keyboard
or the incoming signal.

A unique Character Rate over-ride and TD
INHIBIT circuit prevents character over-runs
during down-speed conversion.

The crystal-controlled UART REGENERATOR
may be programmed for 5, 6, 7 or ¥ level codes,
PARITY and the various stop-bit options, The
UART’s tri-state mode may be utilized to generate
a PHASING pulse for crypto peripherals.

The phase-continuous AFSK Tone Keyer may be
preset with three different combinations of Mark and
Space tones, which are operator-sclectable from

the front panel.

The optional Station Identifier (TID-100) may be
programmed in Morse, Baudot or ASCII codes and
used in either a narrow or full shift configuration,

The internal high level loop supply is strappable {or
60 or 20 mils operation. EIA, MIL and TTL FSK
outputs are available simultaneously.

Signal and propagation analysis is provided by a

2 inch AM CRT cross display, whose intensity is
automatically adjusted to the ambient light level by
a front punel light sensor.

I_EDs monitor the status of the high level loop,
the Mark and Space channeis, the Memory section
and the TD Inhibit and Signal Loss circuits,

The automatic Markhold Threshold may be
manually controiled for optimum copy of signals
buried in noise.

The variable tone channels are CONTINUOUSLY
tuneable from 1200 Hz to 3100 Hz and the front
panel VFOs are calibrated at the most commonly
used tone frequencies.

An isolated and balanced 600 ohm input is provided
for easy interfacing und all system functions are
remoted to the rear panel.

CMOS digital circuits in the Multipath Corrector
and Regenerator section guarantee high immunity to
noise pulses associated with local teleprinters.

Designed for 50 to 400 Hz operation, the
MPC-1000R carries g one-year warranty on land,
sea or in the air.

An inquiry on your letterhead or QSL will bring
all the other features and complete specifications,
or call 213-682-3705.

DOVETRON

£27 Fremont Ave., South Pasadena 91030

MPC-1000R
Amateur: $745.00 CIA

MPC-1000R
Commercial; $995.00*

*OEM discounts available

Specifications and prices subject to change without notice.



License Renewal Information

11 Apply on FCC form 810 and attach the
original or a phatocopy of vour license — a
copy is preferable from the amateur's stand-
peint. FCC form 610 can be abtained from
any Ristrict FCC (Qffice or from ARRL
hipadquarters (s.a.5.8. PLEASE]).

2} Include the proper fees. The fee schedule
for the Amateur Radio Service, effective
March 1, 1975, is a5 follows: (1} Initia!
license, renewal, new class of operator license,
$4; (2} Modification of license without renew-
al, $3; (3) Moditication of license with renew-
al, $4; Special call sign, plus any other
applicable fee, $26; (5) Duplicate station
license, $2.

3) Mail compteted form 610, photocopy of
license and proper fee to FCC, Box 1020,
Gettyshurg, PA 17325,

4} Retain all cashed checks (and copies of
everything, if possible) as proof of filing
before expiration. If vou file before the
expiration date of the license, you may
continue to operate beyond the expiration

date and until the new license arrives. After
expiration there is a ane-year grace period in
which you may renew vour license without
retesting: however, you must wait until the
new license arrives to operate. After the
one-year grace pericd axpires, the tests must
be taken again. Under narmal, uncomplicated
circumstances, application should be made
approximately 90 days before expiration;
however, renewal can be applied for at any
time during the term of the license.

5) There are some pitfalls that will result in a
iong delay. They can all be avoided by reading
the instruction sheet of form 610 carefully
For Instance, you must specify a station
location by whatever means necessary to
locate it. If you receive your mail General
Delivery, you might want to draw a map
giving landmarks. If you check the yes box in
the question relating to a criminal record,
then you must prepare a statement giving
certain details for each conviction. Five min-
utes spent reading form 610 could save up to
five months of useless waiting. Do not forget

to sign and date the application.

6) Some cases may not be simple and
stralghtforward, 1#, after having read this
material, the instruction sheet for form 610,
and the 610 itself, you are still uncertain of
what to do, then please drop a note to the
Membership Services Department, ARRL, in-
cluding an outling of your problem and a
daytime tetephone number if possible,

7} There seems to be some confusion over
the difference between the mailing address
and the station location. They do not have to
be the same. If both are the same, you still
must fill in both spaces and the station
location must be a geographically identifiable
spot and not a box number. The mailing
address is the one to which the FCC will send
official mail and it is the one that will be
listed in the Calibook. The station location is
where you will be setting up a fixed station —
its location will determine the call sign given,
8) For repeater licensing information, write
ARRL headquarters.

U.S. Amateur Frequency and Mode Allocations

Power Limits: All 1.8, amateurs are limited to 250w

160-meter and 420-MHz bands, one-kilowatt

de input is

maintain cornmunications. (revised as of July 23, 1976}

BANDWIDTH LIMITATIONS

FREQUENCY {OR PHASE) MODULATION:
On frequencies below 29.0 MHz and between
B0.1 and 525 MHz the bandwidth of F3
amission shall not exceed that of an A3

emission having the same audio charactet-
istics.

TELEVISION: On frequencies befow 50
MHz, the bandwidth of AS and F5 emissions
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atts de input in the Novice segments. On all other segments, with certain axceptions in the
permitted. At all times the power level should be kept down to that necessary to

shall not exceed that of an A3 single sideband
emission. Between 50 and 225 MHz, single
stdeband or double sideband A5 may ba used
and the bandwidth shall not exceed that of an
A3 singte sideband or double sideband signal
respectively. The bandwidth of F§ emission
shall not exceed that of an AZ single sideband
ernission, Below 225 MMz, A3 and A5 emis-
stons may be used simultaneously on the same
carrier frequency provided the total band-
width does not exceed that of an A3 double
sideband emission,

RTTY: When using frequency-shift keving,
the shift shall be less than 900 Hz. With audio
frequency-shift “keying, the highest funda-
rmental modulating frequency shall not exceed
3000 Hz and the audio frequency shift shalt
be fess than 900 Hz,

ALL MODES: The carrier frequency pius
meodulating frequencies must be contained
within amateur allocations and within approp-
riate subbands.

NOTE: Some amateur bands are shared with
cther services. Some geographical limitations
exist for the 220- and 420-MHz bands. For
details, and for information on specialized
modas, see ARRAL License Manual, For infor-
mation on repeaters, see License Manual and
Repaater Directory.

160 METERS: Extra, Advanced and General
may use some segments st 1.8-2.0 MHz
Limitations are on a geographical basis; see
License Manual or request form S15A from
ARRL hq.

Other — All modes except as noted.
Extra, Advanced, General, Technician.

MHz GHZ (1 GHz - 1000 MMz}
220 — 225 10.0 — 10.5*
420 — 480* 240~ 2425

1216 - 1300* 48.0 ~ 50.0

2300 - 2450 71.0-76.0

3300 - 3500 165.0 — 170.0

5650 — 5925 2400 — 250.0

*Pulse not permitted Al above 300
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FL-101 Transmitter

W 160 thru 10 Meter coverage with two auxiliary
bands @ Al mode operation: SSB, CW, AM, and
FSK W 240 Watts PEP W Reliable, plug-in circuit
boards M Built-in AC supply B Built-in, fully ad-
justable VOX N Automatic break-in CW operation
with sidetone M Indicator light for internal VFO op-
eration B Provision for optional RF speech process-
or B

FR-101 Digital Readout Receiver

M Total Coverage: 160 thru 2 Meters with optional 6
and 2 Meter converters B Provision fer all mode re-
ception; SSB, CW, AM, RTTY, and FM with optional
filters and FM detector B Complete transceive cap-
ability with all 101 series equipment IR Reliable,
plug-in circuit boards M Selectable fast or slow AGC
W Built-in, threshold adjustable, nocise blanker
B Better than 1 KHz readout on all bands W Fixed
channel, crystal-controlled operation ® *5 KHz clar-
ifier @ Built-in calibrator 25 or 100 KHz (selectable)
W indicator lights for internal VFO and clarifier
B Built-in AC and 12V DC power supply

And . .. For General Coverage - Our | lew FRG-7 !

B Synthesized all solid state hi-performance
B Triple conversion M Continuous coverage: 500
KHz to 29.99 MHz W AC or internal battery with
automatic switching in case of power failure
M USB/LLSB/AM/CW M Drift canceling circuit
W Ceramic IF filters M 5 KHz direct dial readout
B Many, many more super features found only in
receivers at three times its price! See at your dealer,
or write us for brochure

The

Yaesu Electronics Corp., 15954 Downey Ave., Paramount, CA 90723 @ {213) 633-4007

FRG-7 Receiver

YAESU

radio.

Yaesu Eiectronics Corp.,Eastern Service Ctr.,613 Redna Ter., Cincinnati, OH 45215 @ (513) 772-1500



Your blueprints
for220 watts
at 900 MHz.

Put EIMAC's 3CX400U7 ceramic-metal high-mu
triode in EIMAC’s CV-850 cavily and get over 13 dBE
gain in the 850-870 MHz land mobile band.

Simple? Yes.
Reliable? You bet.

EIMAC has the answers today for tomorrow’s
communication requirements. For details contact }
Varian, EIMAC Division, 301 Industrial Way, San &
Carlos 94070. {415} 592-1221. Or any of the more~
than 30 Varian Electron Device Group Sales i
Offices throughout the world.

varian
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