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broa"" erfrequency
‘range and simpliCity
- ofoperation

,...the kind of hand held most people want...simple,
Iugged reliable, easy to use. The S$-15 offers a full
9 watts of power...power that extends your range and

improves your talk power. Its state-of-the-art integrated circuitry provides far
more reliability and ease of maintenance than conventional circuitry.

Consider these features before you decide on any hand held:

5 watt output {1 watt low power switchable)

10 MHz frequency coverage. 140-150 MHz (Far export only: B
version 150-160 MHz, C version 160-170 MHz)

Electrically tuned stages. Receiving sensitivity and output
power ara constant over entire aperating range,

Three channel memary. (1 channel permits non-standard
repeater offsets. 200 micro amp menory maintenance
(stanaby))}.

A new “easy remove” battery pack

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

Flug for direct 13.8 volt operation

Speaker micrephone connactor

BNC antenna connector and flex antenna

Extremely small and light weight ionly 17 ounces),

Ample space for programmakle sncoder.

Fully synthesized

Extremely easy to operate

Its low price includes a rubber antenna. standard charger, 450
masHR battery iquick charge typer and instruction manual.

OPTIONAL ACCESSORIES: 1 hour quick charger (AGH 151 » 16 button
touch tone pad (5 15T1 « DC cord « Sold state power amplifier 15-30 & S-
80) » Holster (G 181 » Speaker/mike (HM 153

sérailadle ot

f—
your local *( empo
Healer vr from

k-

HOW (walﬁa“fi’ -

...the new CS- 15

{t's & brand new version of the $-15...

BUT for commercial use. [t contains

all of the features and fine quality

that the S-15 is famous for...including
= 5 wait output, 10 MHz receiver

~ ./ voverage, fully synthesized, 10 channel

internally programmable, AND it's FCC

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

TEMPO M-I

Superb quality VHFE marine
band hand held, ‘;ynthe-
sized for world wide use..
all marine channels & 4
weather channels. Ch. 18
avernide. All offsets builtin.

TEMPO 3-2 lse 220 iMHz
repeaters nationwida. Syn-
thesized, fieid tested and
dependabia.

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

931 N. Euclid, Anaheim, CA 92801 (714) 772-92
Butler, Missouri 64730 (8161 679-31
TOLL FREE ORGER NUMBER: (800) 421-663§
For ali states except Galtorma.
Cabif, residants please call gallest an our regular numbe

” 2050 5. Bundy Dr.. Los Angeles, (A 90025 (213) §20-12



SIGNALS
NOT JUST THE STRONG ONES

CRI-200
LED Matrix
Tuning Iindicator
$299.00*

Give your computer a break with the “front-end” perfarmance it needs for good RTTY and
CW copy. Why settle for “make-do” RTTY performance of one-tone filters or phase locked
loops? Our interfaces give you the solid RTTY and CW performance you need. Want to be
sure you are “on-frequency” and not “walking around the band”? We have two different
madels of tuning indicators to put you on frequency. The deluxe CRI-200 features a matrix of
LLED’s to give a scope-type ellipse tuning display. The CRI-100 has the familiar ¢crossed line
display, again using LED’s. Best of all, the indicators are built-in—NOT add-ons. Take ad-
vantage of our many years of experience in high-tech RTTY Emd CW-—put a HAL ahead of
your computer.

« Full two-tene mark and space RTTY demodulation

s 170 or variable 80-975 Hz receive RTTY shift

+ Linear-cross LED tuning indicator (CRI-100)

& Matrix LED-scope tuning indicator (CRI-200)

» 800 Hz CW receive Input filter (700-1000 Hz int. adj.)
» Plus or minus CW Key output to tranismitter

« Computer interface for R8232C or TTL

+ Belay isolated PTT switch circuit

s AFSK transmit tones AND FSK output

« Standard 4-pin mike connector

» Standard computer /O connector

= Spare I/O connectors for customized connections

s 3mall and attractive cabinet (10"W x 2.4"H x 7°DY
» Includes 120V/60 Hz power supply—no batteries!

» User-friendly controls

s Compatible with HAL ARQT000 for AMTOR

Best of all, the HAL CRI-100 and CRI-200 are NOT dependent upon special software or a spe-
cific computer. Flexibility is the key word—it’s your choice for your favorite program and
computer. If you are looking for both low cost and high performance, come to HAL, your real
RTTY place. See the CRI-100 and CRI-200 at your favorite HAL dealer. Write or cal! us for our

latest RTTY catalog.

CRI-100
Crossed LED
Tuning Indicator
$249.00*

HAL COMMUNICATIONS CORP.
BOX 365
URBANA, IL 61801 » (217) 367-7373

*Suggested list prices. Call your HAL dealer for his orice!
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U IC27A, thiough ICOM
~engineering, s able to conioln :

an infemal speakartd provide

ease of mounfing and make the

unlf one small compact

- complefe package. ’

1 rraqueﬁ
éref.ie{i n L:nmq is. fr

. internal

S By Sy
cidclac plys. the IC
“an optional speech

I8 Walts, 0 such an
Cincredibly srivl. packoge the
L IC-27A s able 1O provide 25
owatts of output powsr, And - LT
even fhough the IC-27A s the . -

o smigllast Quanliable two-meter
~miobite unit, it has sacrificed

nong of the featires found in

fully featured VHF mobiles

The World Systen

ICOM Amedica, ine, 211241 16 Ave NE, Bellevue, Wi 98004 (206 )454-8155 / 3331 Towerwood Drive, Suite 307, Dallas, 1X 75234 (214)620-27
All sated speaificanons ore oppraxmate ond subject 16 change withaur aohce of cbligancn. All ICCM radios sigrificantly exceed FCC regulations limiting spunous emissions. 7741
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increasing the gain of a Yagi
antenna Is “element-ary,”
according to the authors of
the artlcle beginning on page
35. Check it out for yourself.
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AEA Brings You The AMTOR Breakthrough

~ We are pledsed to announce three new AMTOR products Our nev‘u software package that will allow you to operate
~AMTOR with your CP-1is called AMTORTEXT™. A complete hardware terminal unit and AMTORTEXT software plug-
-in cartridge for the Commodore 84 computer Is called the MICROAMTOR. PATCH™. We also have new applications
i software packages for the AMT~1 and Commodore 64 or VIC~20 computers . :
: = NE W AMTORTEXT™

mputer t& be used asa mult: mode AMTOR TERMINAL.. Gom pare the outstand ng FEATURES ,
“and PRICE D! the AT-64 (AMTORTEXT for Commodore 64] to the competition:

t KEYBOARD OVERLAY instructions -(eliminates constant referrai 1o manual) . STATUS
"+ INDICATORS on screen » Easy to tollow MENU « ARQ, MODE A- MASTER OR SLAVE » FEC
FEMIDDE B @ MODE L (LISTEN TO MOPE A) OSPLET SFREEN with 2000, CHARACTER TYPE -

-~ HEMOTE ECHO shows characters transmiitied as they are validated by other station » easy entry =

- of your SELCALL for automatic response to ARG calls » BREAK-IN MODE to interrupt sending

station . LTAS/FIGS. REVERSE for assistance in MODE L sychronizing » TEN MESSAGE -

BUFEERS OF 256 CHARACTERS EACH = AMTOR timing synced fo. host computer internal CRYSTAL OSCILLATOR

* PHOGRAMMABLE TRANSMIT DELAY can be saved to tape s AUTOMATIC PTT . POWER ED BY HOST COMPUTER » mciudes

INTERFACE CABLE for AEA mode! CP-1 COMPUTER PATCH™, :

~ The AMTOR software TIMING ROL!TINES have been written by Peter Martinez. GaPLX { rathef of AMTOR) whrch means you canbe
re of having NC SYNCHRONIZING prcblems with other AMTOR stations adherlng o the. Gt:tabllshed |nternatlor|ai AMTOR

standard. PROPER SYNCHHON?ZATION as an ABSDLUTE must for AMTOR] -

""" - $39 95 List $69 95* C- 64 AMTORTEXT
,’MICHDAMTDR PATCH“' 5 a NEW LOW-COST, HIGH PERFORMANCE AMTOR

“SOFTWARE/HARDWARE computer interface package. The MICROAMTOR PATCH
-[madel MAP-64) INCORPORATES AMTORTEXT software (described above) for the
Commodare 64 computer, All circuitry and software is incorporated an a single, plug-in
adrtridde module featuring the following: s TRUE DUAL CHANNEL MARK AND SPACE
MULTESTAGE 4 POLE, CHEBYSHEY ACTIVE FILTERS « AUTOMATIC THRESHOLD
{CORRECTION for good copy when one tone is obliterated by QRM or SELEGTIVE
ADING « EASY, POSITIVE TUNING with TRIPLE LED INDICATOR  NOT & low-cost,
v e ~pasily puiiable phaselocked loop detestsr!ll ¢ SWITCH SELECTED 170 Hz or WIDE
R I “BHIFT on receive ¢ AUTOMATIG PTT « demodulator circuitry powered by your 12 VDG
R 'ply Eo AVDTD OVEHLOADFNG HOST COMPUTER and fof maximum EMI ISOLATION * EXAR 2206 SINE. GENEHATOR for
- AFSK output * SHIELDED TF{ANSCEIVEF{ AFSK/PTT !NTERFACE CAELE PHOVIDED * FSK keyeci outpu:

T! ,V,e, MmroAmtor Paichis structured foreasyupgradmg to the AEA. CP~1 Computer Patch™ advarced interface unitwithout havmg to

buy a ditferent soitware packagé_! Simply unplug the externat cumputer interface cable (suppiied w:th the Mic roAmtor Patchy trom
the M:cmAmtor Patch and plug i f;m the Computer Patch . : i

NEW MICROAMTOR PATCH™ -

e AMT 1is the DEF!NIT’IVE AMTOR TERMINAL UNIT wh|ch aII future AMTOR umts
will be meagured against. All you need for fJull AMTOR opetatian is a dumb ASCI! terminal
{or personal computer and emulation software) and a normai HF trarisceiver and antenna.
With the AMT-1 you will receive the following featiires, « SENSITIVE FM DEMODULATOR ]
_ » FOUR POLE ACTIVE RECEIVE FILTER » TOTAL CONTROL FROM KEYBOARD orby 8
OOMPUTER, PROGRAM -CONTROL. 5. 716, LED PANADAFPTOR . TYPE TUNING
- INDICATOR * GRYSTAL CONTROLLED AFSK MODULATOR » RECEIVE/TRANSMIT -
“-standard RTTY » TRANSMIT MORSE CW. ¢ MORSE RECEIVE field installable option
» AUTOMATIC PTT '» 13 front panef LED STATUS INDICATORS e all METAL .
ENCLOSURE for maxsmum Flt’-t smmunaty . operates from your 800 ma 12 VDC power

- source. - . “Shown with opfional AMT-1 Console Stand,
$589 95 LiSt $499 95 AMT"1 L COMM-64 with CRT Monitor and casselte
: recorder (Not included) -

L e, St e

1 {model AMT-1/VIC20-1) or 64 computer that is resident ori a plug-in PROMVV | - PLEASE O’FND AEA CATMOG
CARTRIDGE and includes the INTERFACE GABLE to go between the

f
B
“-computer and the AMT-1. KEYBOARD OVERLAY instructions are also I-
|
!

- inciuded for easy uperatlon without the instruction manual. The COMM-84 °
rprogram (model AMT-1/C84-1) offers SPLIT SCREEN OFERATEON with ten
CMESSAGE BUFFERS. It also offers’ UNATTENDED QPERATION with -
utomatic “MESSAGE - HECORD%NG and AUTOMATIC . STATION

j''I.NDENTIE'-"IC:“\."T‘iOJ\I | $89 95 List $69 95* o

SUGGESTED AMATEUR D!SCOUNT‘ PRICE THROUGH R o S —=
FART!CLPAT[NG DEALERS ONLY - - Luae_r,,_._.« i R

Advanced Etectromc Appltcatlons Inc.
P.0. BDX G- ?160 , LYNNWC}OD WA 98036 . {206) 7?‘5 7373 L TeEex 152571 AEA INTL




OSCAR SATELLITE ANTENNAS

Satellite communications for more hours a day
with the OSCAR Phase Il in orbit. . . that's exciting
news for hams around the world! And Cushcrait
is right there with BOOMER antennas to provide
greater performance and more enjoyment at your
station.

NOW is the time to get ready for OSCAR with
Gushcraft's all new high performance 416TB 16
element 435 MHz BOOMER, featuring our new
insulated elements, T-matched driven slements,
built-in batun, special phasing harness, rear boom
mount, and stainless steel hardware. This
amazing antenna has true circular polarization
right or left, and gain to give an exira
margin of radiated power to the satellite.

The two meter antennas have been proven in many
thousands of ham satellite stations. They feature
excellent performance pius ease of assembly and
installation,
10 20 16
Element Elemsant Element
MODEL A144-10T A144-207 416TB
Frequency, MHz 1459 1458 435
2:1 SWR

Bandwidth, MHz =>2 >15 >3
Forward Gain, dBd

3-dB

Beamwidth, deg 52 38 34

FiB Ratio, dB

Boam Lengthin{m) 70{1.8)  130(3.3) 80 {2.03)
Longest in 40 40 13.3
Element, {m) (1.0 {1.0) {34)

Wind Area, {12 (m?) 74 (07) 1.42(13) 5 (.046)
Weight, Ib (kg} 3516 65(3.0) 4922
MaxMastOD,infem) 150{38) 1.50(38) 2060

OSCAR MOUNTING BOOM

You can mount 2 meter and 70 em twist antennas
on the A14T-MB mounting kit. ithas a 4.2t (1.3m}
support boom with mount plate for the Y100
glevation rotator. The easy way to a complete
QSCAR station,

Your com-
6 plete OSCAR

antenna sysiem
in one easy-to-use

$ package. This is the

‘ convenient maney saving
way 10 a superior OSCAR

Q signal.

OSCAR Pack includes 416TB

(435 MHz uplink) and A144-20T (145

MHz downlink) Boomer Twist antennas plus

the A14T-MB mounting boom. it contains the

U100 rotator plate plus all hardware for anten-
na and mast mounting.

OSCAR Pack is your key to enjoyment of the
latest phase of worldwide amateur satellite
communications. Model AQP-1

& cushcraft

CORPORBRATION

48 Perimeter Road, PO. Box 4680
Manchester, NH O3108 USA
THEPHONE 603-627-7877

TELEX 953-0O50 CUSHSIG MAN




“DX-traordinary.”

Superior dynamic range, auto. antenna tuner,
QSK dual NB 2 VFO’s, general coverage receiver.

g

The TB-93OS isa superlativc. high per-

formance, all-solid state, HF transceiver

keyed to the exacting requirements of the

DX and contest operator. It covers all

Amateuvr bands from 160 through 10

meters, and incorporates a 150 kHz to

30 Mz general coverage receiver having

an excellent dynamic range,

Among its other important features are,

$5B slope tuning, CW VBT, IF notch filter,

CW pitch control, dual digltal VFO's, CW

full break-in, automatic antenna tuner,

and a h.ighcr voltage operated solid state
final amplifier. it is available with or
without the A'T-930 automatic antenna
tuner built-in.

T8-9308 FEATURES:

* 160-10 Meters, with 150 kHz-30 MHz
general coverage receiver.

Covers dll Amateur frequencies from [60-10
meters, including new WARC bands, un
558, CW, FSK, und AM. Features [50 kHz-
30 MHz general coverayle receiver, Separate
Amateur band access keys allow speedy
hand selection. UP/DOWN baydswitch in
i-MHz steps. A new, innovative, quadruple
“UPT eanversion, digital PLL synthesized
circuit provides superior frequem N ACCUTACY
and stability, plus greatly euhanced
selectivity.

* Excellent receiver dynamic range.
receiver two-tone dynamic range, 100 dB
typical (20 meters, 50-kiiz spacing, 500 Hz
CW bandwidth, at sensitivity of 0,25 pv,
5/N 10 dB), provides the ultimate in rejec-
tion of IM distortion,

* AH solid state, 28 volt operated final
amplifier.

The final amplifier operates on 28 VDO for
lowest IM distoriton, Power input rated at
250 W oon 558, CW, and FSK, and at 80 W
ont AM. Final amplifier protection circuits
with cooling tan, SWR/Power meter built-in.
¢« CW full break-in.
CW full break-in circuit uses CMOS logice IC
plus reed relay for smouth, quiet operation,
Switchable to semi-break-in.

* Automatic antenna tuner, built-in.
Covers Amateur bands 8310 meters,
including the new WARC bands, Tuning
range automatically pre-selected with band
selection to minimize tuning time, “AUTO-
THRL" switch un front panel,

* Dual digital VFO’s,
10-Hz step dual digital VEO's include baid
information. Each VFO tunes continuousiv
from band to band, A large, heavy, flywheel

type knob is used for improved tuning easc.

T.F. Set switch allows fast transmit
frequency setting for split-frequency opera-
tions. A=H switch for equalizing one VFQ
frequency to the other. VFO “Lock” switch
provided. RIT controi for £9.9 kHz,

* Eight memory channels.
Stores both frequency and band informa-
tion. YFO-MEMO switch aflows use uf cach
memory as an independent VFQ, the
nriginal alemory frequency can be recalled
at willl, or as « fixed frequency. Internal
Battery memory back-up, estimated 1 year
fife, (Batteries not Kenwood supplied),

* Dual mode noise blanker (“pulse”
or “woodpecker™}.
NB-1, with threshold controf, for pulse-type
Molse. NB-2 for longer duratinn

“woudpecker” type noise.

* 85B IF slope tuning.
Allows independent adjustment of the low
and/or high frequency slope of the IF pass-
hand, for best interferenve rejection. HIGH/
LOW cui control rotation not affected by
selecting USB or LS modes.,

* CW VBT and pitch controls.
CW Variable Bandwidth Tuning
conttrol tunes out interfering signals, CW
piteht controls shifts IF passband and simul-
taneousty changes the pitch of the bewut
[requency. A "Narrow/Wide” filler selector
switch is provider.

* IF notch filter.
100 kHz IF notch circuit gives deep,
shiarp, notch, better thai 10 dB.

* Audio filter built-in.
Tuneable, peak-type audio filter for CW.

* AC power supply built-in.
120, 220, or 240 VAL, switch selected
(operates on AC onlyvt,

* Fluorescent tube digital display.

Six dig readout to 100 $z {10 Hz modi-
fiablel, plus digitalized sub-sisile with
2-kHz steps. Separate fwo digit indication
ob RIT Frequency shift, in OW mode, dis-
play indicates the actual carrier trequency
of received as well as traasmitted signals.

* RF speech processor.

RF clipper type processor provides higher
average “talk-power; improved intelligibility,

* One yvear limited warranty on parts
and labor.

Other features:

* 558 monitor efreuit, 3 step RF attenustor,
VOX, and 100-kHz marker,

Optional accessories:

* AT-030 automatic antenna tuner,

* 5P-930 external speaker with selectable
audlo filters,

* VGB5C-1 1500 Hz) or YG-455CN-1 (250 Hz)
plug-in CW filters for 455-k1iz IF.

* YK-85C-1 1500 Hz) CW plug-in fllter tor
8.83-MHz IF, ,

* YH-B58A-1 16 kHzl AM plug-in filter for
B.E3-MH7 iF,

* 30-1 commercial stability TCXO {tempera-
ture vompensated crystal oscillator],
Requires modifications.

* MO-BOA deluxe desk microphone with
LIP/DOWN switeh, pre-amplifier, B-pin plu

* TL922A lincar dmphﬁer Inot for CW QSI‘%

* SM-220 station monitor (not for pan-adapter).

* HE5-6, HS5-5, HS-4, heatlphones,

More information on the TS-930S jis
available from all authorized dealers ot
Trio-Kenwood Communtcations. [111 West
Walnut Street, Compton, Califormia 90220,

KENWOOD

- pacesstter i amateur tadio

Specifications and prices are subject to change withou! notice or obligation.
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FM OUAL BANDER

W - 4000A

2 m & 70 cm in single compact package, LCD,' 25 W,
optional voice synthesizer.

.o

w0008
KENWOOD's TW-4000A FM “Dual-
Bander” provides new versatility in VHF
and UHF operations, uniguely combining
2 m and 70 cm FM furctions in a single
compact package.

TW-40H00A FEATURES:

2 m and 70 em FM in a Compact Package
Covers the 2 m band (142.000-148,995
MHzl, including certain MARS and CAP
frequencies, plos the 70 i M band
1440,000-449,995 MH»), all in a single
compact package, Only 6-3/8 16UW x
28 1600H X 8918 121710 inches [mm),
dand 4.4 s, (2.0 kg.),

Large, Easy-to-Read LCD Display

A green, multi-function hack-lighted LCD
dsplay for better visibility, Indicates fre-
quency, memory channel, repeater offset,
“S*ar "RE level, VRO A/, sean, busy, and
*ON AIRT Dinuner switch,

25 Watts RF Power on 2 m/70 cm.
Hi/Lo power switch,

Optional “Voice Synthesizer Unit™
[nstalls inside the TW-4000A. Voice
announces frequency, band, VRO A or B,
repeater offset, and memory channed
number.

= Front Panel Illumination

« 10 Memories with Offset Recall and
Lithium Battery Backup

Stores frequency, bamd, and repeaier offset,

Memory O stores recejve and transmit fre-

quencies Independentiy for odd repealer

offsets, or cruss-bund operation,

Programmakle Memory Scan

Fragrammable to sean all memortes, or

anly 2 m or 70 cm memorics. Also itay be

programined to skip channels.

Band Scan in Selected 1-MHz Segments

Scans within the chiosen 1-MHz segmaent

lie.. 144 000144 995 or 440,000 140,995,

ete. The scanuing directinn may be

reversed by pressing either the “UP" or

"DOWN™ buttons onn the microphone,

Priority Watch Function

Unit switches to memory 1 for | second

each 10 seconds, b monitor the activity an

the priority channel,

+ Common Channel Scan

Memory 8 and 9 are alternately scanned

cvery 5 seconds. Either channel may be

recalled instantly.

Dual Digital VF(¥'s

Selectable 5-kidz ov LO-kHz for 2 nn, and

B-kHz or 25-kHz for 70 cm, Depress "UP"

or "TDHOWN” key on the fronl paned for bard

vhange in 1-MHz steps,

» 16-Key Auntopatch UP/DOWN Microphone
(Supplied)

+ Repeater Reverse Switch

+ High Performance Receiver /Transmitter
GaAs FET RF amplifiers on both 2 m and
70 om, high performance MCF's in the Ist
[F section, provide high receive sensitivity
and exceflent dynaenic range, The high reli-
ability RF power modules assure clean and
dependable fransmissions on either band..

» Rugged Die-cast Chassis

« Optional Two-Frequency CTCSS Encoder
ausily mounted inside the radio, allows DIP
switch programming of two ditfferent tone
frequencics, for 2 m and 70 cm.

« “BEEPER"” sounds through speaker.

+ Easy-to-Install mobile mount

TW-4000A accessories:

« V8-1 Voice Synthesizer

« TU-4C Two-Frequency Programmable
CTCSS Encoder

*« EPS-7A Fixed station power supply

» 5P-40 Compact mobile speaker

More information on the TW-40004 and
TS-T80 is availahle from all authorized
dealers of Trio-Kenwood Communications,
111 West Walnut Street, Compton,
California 90220,

KENWOOD

. paceseter in amateur radio

All mode “Dual-Bander”

ized tuning, Spiit {cross) fre-

TS-780

2 m & 70 cm all mode,

dual digital VFO’s,

10 memories, scan,

IF shift...

TS-THE0 FEATURES:

v LISBE, LSB, CW, FM all mode.
covering the 2 m band (144.000-
148.000 MHzl and the middle
70 em band (430,000-440.000
MHz) UP/OOWN band switch.

(uety o
frequeny

Mentorie

o Memonry

tight drag switch, VFO steps in
20z, 200-Hz, 5-kHz, or

» High sen
12.5-kHz, plus “FM CH” chunnel-

dynamic

1LOCK switeh provided.
* 10 nemories include band and
v data, backed up by
internal batteries (not supplied),
Battery lite exceeds one year.

instant recail

s Band scan, with selectable 0.5,
1, 3, 6. and 1U-MHz scan
bandwidth.

meories, ot 2 m or 70 om oniy.
« Iial digital VEOs with normals # IF shifl circuil rejects adjacent
interference.

weration possible, F

fhiorescent tube digltat display

o 10 watt RF output « 2 m L6000
kifz TX offset switch with veverse
switch « Tone switch for optional
TL-4¢ two frequency tone

enepder unit = VOX and seml
break-in CW built-in » M center-
tune meter « Noise blanker for
BSE, CW,

s 9 and 1O for priority

sean selectable for all

sitivity and wide
range » 7-digit




Directors

Canada

THOMAS B. J, ATKINS, VE3ICDM,
55 Havenbrook Blvd,, Willowdate, OGN M2J 1A7
(416-494.8721)

Vice Directon H MacLean. VE3GRO,
183 Maeridene Cr, West, London, ON N5X 1G3
(619-433-1188)

Aliantic Division

HUGH A, TURNBULL, W3ABG, 5903 Rhode Island
Ave., College Park, MD 20740 {301-927-1767)

Vice Diractor: George W. Hippisley, K2KIR,
7932 Irish Ad., Colden, NY 14033 (716-941-5287)
Central Division

EDMOND A. METZGER, WIPRN, 1520 South
Fourth $1., Springfield, L. 62703 (217-523-6861)

Vice Director: Howard 8. Huntington, KIKM,
65 South Burr Oak Dr., Lake Zurich, IL 60047
Dakola Division

TOD OLSON, KBTO
292 Hoeather La., Long Laka, MN 55358 (612-473-6478)

Vice Director: Howard M WOQZC, 11702 River
Hills Or., Bumsvilla, MN 55337 {612-830-6302)
Delta Division

CLYDE O, HURLBERT, WSCH, P.0. Box 541,
Biloxl, MS 39533 (601-863-5709)

Vice Director: Edward W, Dunn, W4NZW, Rte. 1,
Hox 37, Andersonville, TN 37708
Great Lakes Division

LEONARD M. NATHANSON,* WBRG, 20833 Southfisld
Rd., Suite 240, Southfiald, Mi 48075 (313-5658-3191)

Vice Director: Goorge 5. Wilson, 111, W4OYIL,
1649 Grifflth Ave., Uwensbora, KY 42301
Hudson Division

GEORGE A. DIEHL, WRIHA, 20 Wilson Ava,,
Chatham, NJ 07924 {201-635-8703}

Vice DNrector: Stephen A. Mendelsohn, WA2DHE,
B4 Maiden La.. Little Ferry, NJ 07643 (201-841-5081)
Midwast Division

PAUL GRAUER,* WBFIR, Box 190, Wilson, KS
67490 {913-658-2155)

Vice Director: Glaira Richard Dsya.s WRICP,
1828 Tilden St., Holdrege, NE 894i9 {308-995-6454)
New England Division

JOHN G, SULLIVAN, WIHHR, Whitney Rd.,
Columbia, CT (6237 (203-228.9111)

Vice Diractor; Richard P. Beebe, K1PAD,
8 Tracy Circle, Billerica, MA 01821
Northwestern Division

MARY E. LEWIS, W7QGP, 10352 Sandpoint Way, N.E.,
Seattla. WA $8125 (208.523.9117)

Vice Director: M. L, Gibson, W7JIE, 1215 N. 23 P1.,
Renton, WA 98058 (206-228-4222)

Pacilic Divigion

WILLIAM J, STEVENS, WaZM, 2074 Foxwarthy Ava.,
SGan Joge, CA 95124 (408-371-381%)

Vice Director: Jettie B. Hill, WERFF,

22410 Janics Ave., Guperting, CA 95014 (408-255-6714)
HRoanoke Division

GAY E. MILIUS, JR,,* W4UG,
1416 Rutland Dr., Virginia Boach, VA 23464
{804-481-5005)

Vice Dirgctor; John C, Kanode, NAMM,

RFD 1, 8ox 73-A, Boyce, VA 22620 (703-837.1340)
Rocky Mountain Divislon

LYY8& J, CAREY, KBPGM, 13485 Wast Center Dr.,
Lakewood, CO 80228 (103-986-5420)

Vica firactor: Marshall Quiat, AGRYX, 1624 Market St.,
Sulte 200, Denver, CO 80202 (303-333-0818)
Southsastern Division

FRANK M. BUTLER JA., W4RH,
323 Elliott Rd. 5.E., Fort Walton Beach, FL 32548
(904-244-5425)

Vice Director: Mrs. Evelyn Gauzens, WAWYR,
2780 N.W. 3rg St., Miaml, FL 33125 (305-642-4139)
Southwestern Division

JAY A, HOLLADAY,* WBEJJ, 5128 Jessen Dr.,
La Genada, GA 91011 (213-790-1725)

Vice Director: Fried Heyn, WASWZO, ¥42 Cheyenne
St., Costa Masa, CA 92626 (714-549.8516)
West Gulf Division

RAYMOND B. WANGLER, W5EDZ, 642 Baryl Dr.,
San Antonio, TX 78213 (5127339632 homa,
$12-684-5111 business)

Vice Dirgctor: Thomas W. Comstock, NETG,
1700 Dominik, College Station, TX 77940 (T13-893-1181)

*Executive Committee Member

8 O5T=

Section Communications Managers/Section Managers of the ARRL

Haﬁ:nrts Invited: The ARRL Board of Diroctors {ses iist at Isft) detarmines the policies of ARRL. Tha 18
divisions of the League are further arranged Into 73 administrative “sections,” each headed by an elected
Section Communications Manager or Section Manager. Your SCM/SM welcomes reports of ciub and in-
dividual activity. ARRL Field Organization appointments are available covering a wide range of Amateur
Radlo volunteer interests. Whatever your license class, your SCM/SM has an appointment availabla. Chack
with your SGMISMébanw} for further Information. Sectlon boundaries ame deflnad in the booklet Operating
an Amateur Radio Station, free to membars.

Canada

Alberta

British Calumbila
Manitoba
Maritime-Nild
Qntarin

Quebec
Saskatchowan

Atlanlic Division
Defaware

Eastern Pennsylvanis
Maryland-0.0,
Southern New Jersey
Westarn New York
Westarn Pennsylvania

Cantral Division
iitnols

Indiana
Wisconsin

Dakota Division
Minnasote
Northy Dakota
South Dakota

Delta Division
Arkangas
Loulslana
Misslssipps
Tennesser

Great Lakes Division
Kentucky

Michigan

Ghio

Hudson Division
Eagtarn New York
N.Y.C. & Long Island
Northern New Jersey

Midwest Division
lowe

Kansas

Missouri
Nebraska

New England Division
Connecticut

Eastern Massachusetls
Maing

New Hampshire

Rhode Island

Vermont

Wostarn Massachuselts

Nosthwastern Division
Alaske

idaho

Montana

Oregon

Washington

Pacitic Division
East Bay

Nevads

Pacific
Sacramento Valley
San Francisco
San Joaquin Valley
Santa Clara Valley

Roancke Division
North Caroling
South Cerofina
Virginia

West Virginla

Rocky Mountain Division

Colofads
Neaw Mexico
Utek
Wyeming

Southeastern Division
Alabama

Georgla

Northern Florida
Southern Florida
Wast Indies

Southwestem Division
Arizons

Log Angeles

Qrange

San Diego

Santa Barbara

West Gulf Division
Northern Texas

Qklahoma
Southern Texas

E. Roy Ellis, VEBXG, P. 0. Box 2, RR 1, Forl Saskatchewan TBL ZN7

H. E. Savage, VEJFB, 4553 West 12th Ave., Vancouver VBR 2R4 (604-224-5226)
Peter Guenther, VEAPG, Box 149, Landmark HOA NX0 f204-355-4521é

Donald R. Welllng, VE1WF, 38 Sherwood Dr.,, §t. John, NB E2J 2HS (508-696-2913)
L. P. Thivierge, VE3GT, 34 Bruce 5t. W., Renfrow K7V 3W1 (613-432.5067)

Harold Moreau, VE2BP, ) Principale, St Simon Go., Bagot JBH 1Y0 (514-798-2173)
W. C. “Bill* Munday, VESWM, 132 Shannon Rd,, Aagina 545 581 {308-588-4953}

Harold K. Low, WAJWIY, Rte. 6, Box 66, Millsbaro 19966 (302-945-2871)

Karl W, Pfeil, W3VA, 211 Schuylkill Ave,, Tamaqua 18252 (717-568-3533)

Karl R. Madrow, W3FA, 702 W, Central Ave., Davidaonville, MD 21035 1301-261-4008]
Richard Baler, WA2HEB, 1228 Audubon Dr., Toms Rlver, NJ 08753 (201-270-92%2}
William Thompson, W2MTA, RD 1-Rack, Rd,, Newark Vafrey 13811 (607-642-8930)
Otto Schuler, K3SMB, 3732 Colby St., Pittsburgh 15214 [41@3168

David E. Lattan, WDOEBG, RR 1, Box 234, Makanda 82958 (818-529-1578)
Bruce Woodward, WOUMH, 6208 Bramshaw Rd., Indlanapolis 48220 (317-251-5608)
Roy Padersen, K& HY, 510 Park St., Juneau 53039 (414-385.4666)

Heslen Haynes, WBPHOX, 3101 N.W, 18th Ave., Rochester 55301 (807-288-2437)
Dean H. Summaers, K . 304 4th Ave, NW, Mandan 5B554 (701-663-01
Fredric Staphan, KGBOO, Box 771 - Wind Cave Ranch, Hot Springs 57747 {605-745-6008)

Joal M. Harrison, Sr., WBSIGF, 1403 Forrest Dr,, Searcy 72143 }501-288-954
John J. Meyer, N5JM, 112 Bherwaod Forest, New Orleans 7019 (504-482.3
Thomas Hammack, WAWLF, 8 Cardinal Gove, Lon
John C. Brown, NO4GQ, P. 0. Box 37, Eva 36333 (

493)
Beach, 30560 (601-884-4452)
1584-7531)

Anna . Stoan, KA4GFEU, 3570 Lovelacevllle Ed., Paducah 42001 {502-554-3391)
James B, Seslay, WEBEBMTD, 14630 Clinton Ad., Springport 49284 (517-569-2411)
Allan L. Severson, ABBP, 1275 Ethel Ave., Lakewood 44107 (218-521-1665)

Faul 5. V' damn&zWBZVUK. 252 N. Waghington, North Tarrytown 10591 (814-831.7424)
John H, Smale, K21Z, 315 Kensington Ct., Copiagus 11726 18-228-4835)
Robert E, Neskomm, KB2WI, 404 O'Brden Ct., Wyckoff 07481 {201-991-3064)

Bob McCaffrey, KOCY, 3913-20th 8t., Des Malnes 50310 (515-279-9348)

Rohert M. Summers, KEBXF, 3045 North 72nd, Kansas Clty 86109 (913-209-1128)
Benton . Smith, K8PCK, RFD 1, Prairie Home 65068 (B16-427-531

Reynotds B. Davis, KRGND, 1922 Pawnas, Lincoln BB502 (402-421-2415)

Poter Kamp, KATKD, 5 Greenwood Ave., Bathel 08801

Richard P, Beebe, K1PAD, B Tracy Clr., Billerica 01821‘5617-557-5609)

Clavis Q, Laverty, W1RW(‘§, 17 Fair 5t., Norway 04268 {207.743-2

Robert Mitchell, WINH, RFD 4, Bluebsrry Hill, Raymond 03077 (503-895-3456)
Gordon F. Fox, WIYNE, 13 York Dr,, Coventry 02818 (4D1-828-6

Read A. Garfleld, WB1ABQ, P.O. Box 571. Lyndonville /5851 ig_(}z 5-9430)
Williar Hali, W1JP, Prospect Hill Rd., Brimfield 01010 (413-245-7140)

Will Darsey, ALTAC, SR Box 80660, Falsbanks 99701

Dennis L. Hall, KKTX, 2415 Government Way, Goeur D’Alene, 83814 {208-667-3581)
L. G, “Lag" Belyea, NTAIX, P.O, Box 327, Belgrade 56714 (404-388-4253)

Willlam R. Shrader, W7(OMU, 2042 Jasmine Ave., Medford, 97501 (503-773-8624)
Jogeph N. Winlter, WATRWK, 819 N. Mullen 5t., Tacoma 98406 {206-759-9857)

Bob Vallio, WERGGE, 18855 Sheffield Rd., Casiro Valley, CA 94548 !415—53?-67043
Leonard M. Negrman, WYPBY, 1310 Hazelwood St,, Boulder City 8 (801-588-9859)
B. A. "Army” Curtis, AHEP, P.C, Box 4271, Hilo, H| 86720 {808-159-8085,

Hon Menet, NBAUB, P.O, Box 244, Gedar Ridgs, CA 95924 {916-272-48

Robert Odell Smith, NABT, 320 Park St-P.0. Hox 1425, Fort Bragg, CA 95437 (707-964-4931)
Charles P. McConnel], WEDPD, 1658 W. Mesa Ave., Fresno, A S3711 (209-431-20
Rodnay J. Stafford, KBBZV, 5155 Shadow Estates, San Josa, CA 95135 (408-274-049

lan C. Black, WD4CNR, Rte. 5, Box 79, Murphy 28908 {704-837-5684)
James G. Walker, WO4HLZ, Rte. 2, Box 432, Marion 24571 5303423-36451
Phil Sager, WB4FDT, 1829 Stanley Pl., Falls Church 22043 (703-734.298°
Kart S. Thompsan, K8KT, £303 Pionser Dr., Charleston 26312 (304-776-4

William "Bill" Sheffield, KQBJ, 1444 Roslyn St., Denver BG220 (303-355-2488}
dJoe Knight, WSPDY, 10408 Snow Helghta Blvd,, N.E., Albuquerque 87112
Aenald C. Tedd, K3ER, 2112 W, 12080 S., Riverton 84065 (8D1- 0518)5
Richard G. Wunder, WATWFC, Box 2807, Cheyenna 82007 (307-834-7385)

Joseph E. Smith, Jr., WA4RNP, 1211 13th St., N., Bessemar 35020

Edmund J. Kosobuckl, K4JNL, 5525 Porry Ave., Columbus 31804 (404-322.2856)
Billy F. Williams, Jr., NAUF, P.0). Box 9673, Jacksonville 32208 T44-9501
Richard B. Hill, WA4PFK, 3800 S.W. 11th St,, Ft. Laudsrdale 33312 (305-583-4932)
{%{)a oBﬁ;‘ glilraﬁ\,ras KP4EW, 1330 San Barnardo §t., AltameszSan Juan, PR 00321

Erich Holzer, N7EH, 3528 E. March P, Tucson 85713 (802-326-8076)

$tanley 5. Brokl, N2YQ, 2845 North Marengo Ave., Altadena, CA §1001 (213-798-8821
Sandra Mae Heyn, WABWIZN, 962 Cheyanne, Costa Maesa, CA 92628 (714-549-8516)
Arthur B. Smith, WEINI, 4515 Melisa Way, San Diego, CA 82117 (818 73-112029.
Robert N. Dyruff, WBP6U. 1188 Summit ﬁd.. Santa Barbara, CA 93108 (8059693073

Phil Glements, K5PC, 1313 Applegate La., Lawisvilla 75087 (214-221-2
Arthur E. Roberts, W1GOM, 2208 Elk Dr., N.E,, Pledmont 73078 (405-373-3218)
Arthur R. Ross, W5KR, 132 Sally La., Brownsville 78521 (512.831.4458)



THE AMERICAN
BRADIO RELAY
LEAGUE, INC.

The Ameri¢an Radie Relay League, inc., s a noncom-
merclal association of radle amateurs, bonded for the
promotion of interest in Amateur Radio communica-
tian and experimentation, for the relaying of
messages by ragio, 1or the advancemant of the radio
ant and of the publlc welfare, for the representation of
the radio amateur in legistative matters, and for the
maintenance of fraternalism and a high standard of
conduct.

1t is an incorporated association without capital
stock, chartered under the Taws of Connecticut, lis
affairs are governad by a Board of Dirastors, slected
every two years by the ganeral membership. The of.
ficars are alected or appointed by tha Directors. The
Laague is noncommercial and no one commercially
engaged in the manufacture, sale or rental of radio
apparatus Is elfigibfe to marmbership on its board.

“Of, by and for the amateur,” it numbers within Its
ranks the vast majority of active amateurs in the na.
tion and has a proud history of achievement as the
standard-bearer in amateur affairs.

Inquiries regarding membership are solicited, A
bona fide interast in Amateur Radio is the only ¢ssen-
tial qualiilcation; ownership of a transmitting station
and knowladge of the code are not prersquisita,
although full voting membership is granted oniy to
ficensed amateurs.

All general correspondance showld be addressed to
the administrative headquarters at Newington,
Connectiout 06111, USA. Telephone: 203-668-1541,
Talex: 543958 AMRBAD NEW!,

Past Presidents

H. B, MAXIM, W1AW. 1614-19356

E. G. WOODAUFF, WECMP, 1936-1940

G. W. BAILEY, W2KH, 1940-1952

G. L. DOSLAND, WRTEN, 16521962

H. HOOVER, Jr., WEZH, 1962-19¢6

B, W. DENNISTON, WoDX, 19651972

H. J. DANNALS, W2TUK/W2HD, 1972-1882

Officers

Prasident: VICTOR G. CLARK,* WA4KFG,

12927 Popes Head Rd., Clifton, VA 22024
{703-831-1877)

First Vice Prasident: CARL L. SMITH,* W2BW.,
1070 Locust St,, Denvar, CO 80220 {303-384-3036)
Vice Presidents

LARRY E. PRICE, WARA, P.O. Box 2067, Georgla
Southern Statlon, Stetesboro, GA 30458
GARFIELD A, ANDERSON, KBGA, 5820 Chowen
Ave. 8., Minneapolis, MN 55410 (612:922 1160)
Internationa! Atfeirs Vice Fresident

RICHARL L. BALDWIN, W1RU, Star Rte. 44,
Huath Rd., Waldobore, ME 04572 (207-528-5761)
Secretary: DAVID SUMNER,* K12ZZ

Treasuror: JAMES E. McCOBS JA,, K1LLU
Hanorary Vice Prasidents

C. COMPTON, WEAF; W, GROVES, WSNW;

B, DENNISTON, WoDX; B, BEST, WoQKF;

B, CHAPMAN, W1QV; J. A. GMELIN, WBZRJ;

J. L. McCARGAR, WEEY; J. R. GRIGGS, WEKW

Staff

General Manager

David Sumner,* K122

Assistant to the Genarel Manager: W. Dala Glift,
WA3NLO

Washington Area Coardinator: Perry F. Williams,
WIUED

Controfler: Michaal R, Zelgler

Advertisin, Deg&rfme-m.' Lee Ayrick, W1SE, Manager;
Sandy Gerli, AGTY, Assistant Manager

Clrculation Department: John Nelson, WIGNG,
Circulation Manager; Marion E. Bayrer, Deputy
Circulation Manager

Club and Treining Department: Stephen G, Place,
WB1EYT, Manager

Communications Deparfment: John F, Lindhalm,
WIXX, Manager; Robert J, Halprin, K1XA, Deputy
Managar

Membership Services Department: Harold $teinman,
K1ET, Manager; Richurd K. Palm, KI1GE, Daputy
Manager

ProguctloniEditorial Department: Laird Campbell,
WAICUT, Manager; Jousl Kleinman, N1BKE,

Assistant Manage