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POWER/VOL

TR-7730

The TR-7730 is an incredibly compact,
reasonably priced, 25-watt, 2-meter FM
mobile transceiver with five memories,
memory scan, automatic band scan, UP/
DOWN manual scan from the microphone,
and other convenient operating features.

TR-7730 Fl

ATURES

« Smallest ever Kenwood mobile
Measures only 5-3/4 inches wide,
2 inches high, and 7-3/4 inches deep, and
weighs only 3.3 pounds. Mounts even in
the smallest subcompact car, and is an
ideal combination with the equally com-
pact TR-8400 svynthesized 70-cm FM
mabile transceiver
22 watts RF output power
Even though the TR-7730 is so compact,
it still produces 25 watts output lor
reliable mobile communications, HI/LOW
power swiltch selects 25-W or 5-W output.
» Five memories
Mayv be operated in simplex mode or
repeater mode with the transmil [re
guency offset 2600 kHz, The fifth
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memory stores both receive and transmit
Irequency Independently, to allow opera-

tion on repeaters with nonstandard splits.

Memory backup terminal on rear panel.

+ Memory scan
Automatically locks on busy memory
channel and resumes when signal
disappears or when SCAN switch is
pushed. Scan HOLD or microphone PTT
switch cancels scan,

« Extended frequency coverage
Covers 143.900-148.995 MHz in
switchable 5-kHz or 10-kHz steps, allow-
Ing simplex and repeater operation on
some MARS and CAP frequencies.
Automatic band scan
Scans entire band in 5-kHz or 10-kHz
steps and locks on busy channel. Scan
resumes when signal disappears or when
SCAN switch is pushed. Scan HOLD or
microphone PTT switch cancels scan.

« UP/DOWN manual scan
With UP/DOWN microphone provided,
manually scans entire band in 5-kKHz or
10-kHz steps.

» Offset switch
Allows VFO and four of five memory

Sywthes-zed 70-cm FM mohlle rig
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Egnthesized coverage of 440- 450 MHz

Covers upper 10 MHz of 70-cm band in

25-kHz steps, with two VFOs
» Offset switch

For £5 MHz transmit offset on both VFOs

and four of five memories, as well
lex operation. Filth memory allows
any other ofiset by memorizing receive
and transmit {requencies independently
DTMF autopatch terminal
On rear panel, for connecting DTMF
[dual-tone multifrequency) touch pad (for

e b
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accessing ;mtupdu hes) or other tone
signaling device

HI/LOW RF output power switch
Selects 10 watts or 1 waltl output.
Virtually same size as TR-7730

Perfect companion for TR-7730 in

a compact mobile arrangement

Other features similar to TR-7730

Five memories, memory scan, automaltic
band scan lin 25-kHz steps), UP/DOWN
manual scan. lour-digit LED receive
Irequency display (also shows transmit
irequency in memory 5), S/RF bar meler
and LED indic ators, tone switch, and
same optional accessories.

Miniaturize, 5 memories, memory/band scan

[requencies to be offset £600 kHz for
repealer access (or to be operated
simplex) during transmit mode.

» Four-digit LED frequency display
Indicates receive and transmit frequency
during simplex or repeater-ofiset
operation.

+ S/RF bar meter and LED indicators
Bar meter of multicolor LEDs shows.
relative receive and transmit signal levels.
Other LEDs indicate BUSY, ON AIR, and
REFPEATER olfisel.

» Tone switch
Activates internal subaudible tone
encoder (not Kenwood-supplied).

Optional accessories:

« MC-46 16-button autopatch (DTMF)

UP/DOWN microphone

«» SP-40 compact mobile speaker
« KPS-7 lixed-station power supply

More information on the TR-7730 and
TR-8400 is available from all authorized
dealers of Trio-Kenwood
Communications, Inc.,

1111 West Walnut Street,

Compton, Callfornia 90220,
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A compact transceiver with FM/SSB/CW plus=-

The exciting TR-9000 2-meter all-mode
transceiver combines the convenience
of FM with long-distance SSB and CW
in a very compact, affordable package,
ideal for mobile installation. With its
fixed-station accessories it becomes the
obvious choice for your ham shack.

+ FM, USB, LSB, and CW
All the popular 2-meter modes.

Extended frequency range

Covers all 2-meter Amalteur [requencies
as well as MARS and CAP [requencies
[simplex and any repeater split] between
143.9000 and 148.9999 MHz,

Digital dual VFOs

With selectable tuning steps ol 100 Hz,
5 kHz, and 10 kHz, convenient for each
mode ol operation

Digital frequency display
Five, four, or three digits, depending on
selected tuning siep

Scan of entire band
Automatic busy stop and Iree scan

Matching accessories for fixed-station operation:

« PS-20 power supply
« SP-120 external speaker
« BO-9 System Base

headphone jack

with power switch,
SEND/RECEIVE switch for CW operation.
backup power supply for memory reten-
tion (BC-1 backup power adaptor may
also be used for this application), and

Five memories

M1-M4 .. for simplex or £600 kHz
repeater offset. M5. . . lor nonstandard
offset (memorizes transmit and receive
frequency independently ),

« SSB/CW search

Sweeps between 0 and 9.9 kHz around
the selected requency in 100-Hz steps.
while the main knob selects in 10-kHz

steps. Easy way to lind 55B or CW activity,
» UP/DOWN microphone

“Beep” sounds with each [requency step.
(Supplied with TR-9000.)

Effective noise blanker

Suppresses pulse-lype noise on 555
and CW.

Improved receiver front-end
characteristics

Low-noise. dual-gate MOSFET and two
stage monolithic crystal filter

« RIT control

Receiver incremental tuning, to tlune
only the receiver slightly oll requency in
the SSB/CW mode. Functions on
memory, also.

RF gain control

Threshold-type control, permitting
accurate S-meter readings on SSB/CW
and FM modes

Specificalions and prices are subDyect 0

CW sidetone
Enables monitoring ol keving during
CW operation.

. Automatic AGC selection

AGC time constant selected aulum:-ntirql!y
with MODE switch (slow for SSB and lasl
for CW).

. HI/LOW power switch

10 watts/1 watt RF output on FM/CW,
Always 10 watts on SSB. Improved power
module for reliable and stable linear

RF output.

LED indicators

VFO A/B, RIT, ON AIR, and BUSY,
Rear-panel accessory terminals

Key, memory back-up voltage, tone input,
standby, external speaker, DC supply
voltage, and antenna.

Compact size

Only 6-11 lbmtiwa wide by 2-21/32
inches high by 9-7/32 111th*f-:. deep.
Adjustable- angle mobile muunt

With quick-release levers for easy
removal.

More information on the TR-9000 is
available from all authorized dealers

of Trio-Kenwood Communications, Inc.,
1111 West Walnut Street. Compton
Calilornia 90220

1*«,.13____.4' - - 2 -
! . . pacesetter in amateur radio

change withoul nolice or obligalion




FREE PHONE

800

854-6046

CALIF CUSTOMERS PLEASE
CALL OR VISIT LISTED STORES

FREE

SHIPMENT
(UPS Brown)

CONTINENTAL
U.S.A

ANAHEIM, CA 92801
2620 W, La Palma,
(714) 761-3033 (213) 860-2040
Batween Disneyland & Knolt's Berry Farm

BURLINGAME, CA 54010
999 Howard Ave., (415) 342-5757
5 miles south on 101 from S.F Airport

OAKLAND, CA 94609
2811 Telegraph Ave., (415) 451-5757
Hwy 24 Downtown, Left 27th off-ramp.

SAN DIEGO, CA 92123
5375 Kearny Villa Road (714) 560-4900
Hwy 163 & Clairemont Mesa Bivd

VAN NUYS, CA 91401
6265 Sepulveda Bivd., (213) 988-2212
San Diego Fwy at Victory Bivd

OVER-THE-COUNTER
Mon. thru Sat. 10AM to 5:30PM

AEA«ALLIANCE - ALPHA « AMECO - AMPHENOL - ARRL-ASTRON
« AVANTI-BENCHER- BERK-TEK - BiRD-BAW-CALLBOOK - CDE
*COLLINS - CUBIC -CURTIS - CUSHCRAFT - DAIWA - DATONG
- DENTRON - DRAKE - DX ENGINEERING + EIMAC - HUSTLER
* HY-GAIN « ICOM = JWMILLER : KENWODD - KLM - LARSEN
*LUNAR =+ METZ + MFJ * MICRO - LOG * MINI - PRODUCTS
*MIRAGE + NYE + PALOMAR-ROBOT-ROHN-SHURE - SWAN
* TELEX * TELREX+« TEMPO - TEN-TEC- TRISTAD

* YAESU and many more|

FIVE STORE BUYING POWER!
SUMMER SAVINGS

SHIPPING REGULARLY TO COUNTRIES IN ALL CONTINENTS.

76PA
REGULAR

$2195

YOUR PRICE: $1799

374A
REGULAR

$2395
YOUR PRICE $1999

Includes:

YOUR PRICE $289.95

YAESU FT-207R

HANDIE

REGULAR
$339.95

NBP-9
battery pack.
NC-9B wall charger.

FEP-1 earphone,
rubber flex. ant.

MIRAGE B-1016 2M

AMPLIFIER

160 W OUTPUT
_E® SSB, FM, CW.

Freq. range: 144-148MHz @ RF out:160W nom.
(10W in), ® RF power in: 5-15W e DC operating
pwr: 13.8VDC @ 20-25A ¢ Intermittent duty
cycle ® Built-in receiver pre-amp. Auto-

matic internal or external relay keying.

REGULAR

$279.95 YOUR PRICE $249.95

R.L. DRAKE TR-7/DR-7

"~ REGULAR $1599
ASK FOR YOUR PRICE

COLLINS KWM-380

NEW REGULAR PRICE $3496

LIMITED NUMBER ATOLD PRICE $2695

TR-7800

Prices, specs subject to change without notice

K ENWOOD

!

CALL NOW FOR YOUR SPECIAL
SUMMER SAVINGS PRICES

Calif, residents please add sales tax.
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The right design — for all the right
reasons. In setting forth design pa-
rameters for ARGOSY, Ten-Tec engi-
neers pursued the goal of giving
amateurs a rig with the right features
at a price that stops the amateur
radio price spiral.

The result is a unique new trans-
ceiver with selectable power
levels (convertible from 10
watts to 100 watts at the flick
of a switch), a rig with the
right bands (80 through 10
meters including the new 30
meter band), a rig with the
right operational features
plus the right options, and
the right price for today's
economy—just $549.

Low power or high power,
ARGOSY has it. Now you
can enjoy the sport and
challenge of QRPp
operating, and,
when you need it,
the power to stand
up to the crowds in
QRM and poor
band conditions.
Just flip a switch to
move from true
QRPp power with
the correct bias
voltages to a full
100 watt input.
New analog
readout design.
Fast, easy, reliable,
and efficient. The
modern new
readout on the

Other cw and ssb filters are available
as options, see below. I-f frequency
is 9 MHz, i-f rejection 60 dB. Offset
tuning is = 3 kHz with a detent zero
position in the center. Built-in notch
filter has a better than 50 dB rejec-
tion notch, tunable from 200 Hz to
3.5 kHz. An optional noise blanker of

Here’s a Concept
You Haven’t Seen
In Amateur Radio
For A Long Time—

Low Price.

utes on all bands. 3-function meter
shows torward peak power on
transmit, SWR, and received
signal strength. PTT on ssb, full
break-in on cw. PIN diode an-
tenna switch. Built-in cw sidetone
with variable pitch and volume. ALC
control on “high” power only where
needed, with LED indicator.
Automatic normal sideband
selection plus reverse. Nor-
mal 12-14V dc operation
plus ac operation with op-
tional power supply.
The right styling, the right
size. Easy-to-use controls,
fast-action push buttons, all
located on raised front
panel sections. New meter
with lighted, easy-to-read
scales. Rigid steel chassis,
molded front panel with
matching aluminum top,
bottom and back.
Stainless steel filt-
up bail. And it's
only 4" high by
9%" wide by 12"
deep (bail not ex-
tended) to go any-
where, fit any-
where at home, in
the field, car, plane
or boat.
The right acces-
sories—all front-

panel switchable.
Model 220 2.4 kHz
8-pole ssb filter $55;
Model 218 1.8 kHz 8

pole ssb filter

#5595 New TEN-TEC A
mechanical de- ew - @@S@ 217 500 Hz cw
sign that in- filter $95;

stantly gives you all significant figures
of any frequency. Right down to five
figures (= 2 kHz). The band switch
indicates the first two figures (MHz),
the linear scale with lighted red bar-
pointer indicates the third figure
(hundreds) and the tuning knob skirt
gives you the fourth and fifth figures
(tens and units). Easy. And effi-
cient—so battery operation is easily
achieved.

The right receiver features. Sen-
sitivity of 0.3 uV for 10 dB S+N/N.
Selectivity: the standard 4-pole
crystal filter has 2.5 kHz bandwidth
and a 2.7:1 shape factor at 6/50 dB.

$549

the i-f type has 50 dB blanking
range. Built-in speaker is powered
by low-distortion audio (less than 2%
THD)

The right transmitter features. Fre-
quency coverage from 80 through
10 meters, including the new 30 me-
ter band, in nine 500 kHz segments
(four segments for 10 meters), with
approximately 40 kHz VFO overrun
on each band edge. Convertible
power: 100 or 10 watts input with
100% duty cycle for up to 20 min-

Model 219 250
Hz cw filter $55;: Model 224 Audio
cw filter $34: Model 223 Noise
blanker $34; Model 226 internal Ca-
librator $39; Model 1125 D¢ circuit
breaker $15; Model 225 117/230V
ac power supply $129; Model 222
mobile mount, $25;: Model 1126 lin-
ear switching kit, $15.

Model 525 ARGOSY —— $549.

Make the right choice, ARGOSY—
for the right reasons and low price.
See your TEN-TEC dealer or write.

Yol e vec
SEVIERVILLE, TENNESSEE 17882
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AN EDITORIAL

In mid-May we flew down to Birming-
ham for the BirmingHamfest and sampl-
ed some true southern hospitality. Al-
though | didn't manage to actually see
the famed Vulcan atop the mountain, |
was reassured that it was there. We arriv-
ed early on Friday morning and were met
at the airport by Joe Veras, N4AQB, Ham-
fest Chairman, who drove Dick and | to
our hotel and made sure we were settled.

Later inthe day Dick and | took a cab to
pay a visit to Jimmy Long of Long's Elec-
tronics and to get the guided tour of the
establishment. He does have an impres-
sive operation in both amateur and audio
sales. In fact, later that evening when
Dick and | were back at the hotel watch-
ing TV prior to turning in, | noticed that the
fellow doing the commercial looked fa-
miliar, but | couldn’t place himright away.
You guessed it—it was Jimmy himself do-
ing an admirable job, looking and sound-
Ing quite professional.

The folks at the hamfest were very
friendly and we were truly welcomed in
style. Karl Thurber, W8FX, our Antenna
Editor, came by to chat. He now lives
about 80 miles from Birmingham and
drove over to see the sights and say hello.
Another author, Dave Ingram, K4TWJ,
stopped by, and Dick James, W4DQU,
who |'ve known for some time, came by
to talk about a new antenna that we'll be
writing up shortly. Dick also extolled a
new industry for Alabama, namely the
wine business. He presented me with a
bottle of a very nice white wine produced
in Alabama. Ernest and Julio watch out!

Dick and | managed to work out some
travel arrangements to leave Birming-
ham on Saturday evening and arrive
home late that night. We did get to the
LIMARC fleamarket on Sunday and had
fresh copies of CQ on display along with
some choice gems from our respective
QTH’s. The weather was great for a
change, and several thousand amateurs
showed up to inspect and buy the
goodies. It was really a great weekend.

The Living Legend Lives

This month we add another name to
our Masthead, a name that | have known
all of my days in amateur radio. It's not
that he's so ancient, it's just that | started
very young. In the early 1950's, when |
began my interest in amateur radio, |

Lew ""Mac’ McCoy, WIICP, in a rare

photo, perhaps the last known photo of

him wearing a necktie. You can find him

easily at most Hamfests or Conventions

by the Indian turquoise and silver jewelry

he wears. In fact, he makes most, if not
all, of it himself as another hobby.

used to read QST and CQ each and every
month, and some of my favorite articles
were written by Lew McCoy, W1ICP. He
was one of my early heroes inamateur ra-
dio as a Novice, and | guess that over the
years |'ve built just about everything he's
described.

| first met Lew, although to many he is
Kknown as Mac, when | began working for
CQ in 1961. | began going to Hamfests
and Conventions where | would see Lew
enthrall audiences with his talks, and it
was exciting just to meet and talk to him.
Lewis “‘on’" all of the time. He never talks
down to someone and will spend an infi-
nite amount of time with anyone with a
question just to make sure he or she un-
derstands. He's been sort of the Pied Pip-
er of amateur radio, instilling an enthusi-
asm in everyone who's met him or read
his work. He is literally a living legend who
has been known to drive people crazy at
Conventions with his game of “Petals
Around The Roses," but that's another
story for another time.

The following biography outlines his

nistory in amateur radio and his tenure at
the ARRL. We are especially proud that
he has joined our staff. This month we al-
so present the first of what we expect to
be many articles by Lew, and | know they
will once again foster the dream of build-
Ing in many of us.

Lew McCoy, W1ICP

Lew McCoy, W1ICP, was first licensed
in 1946 with the call W9FHZ (in Chicago).
Lew got hisinterestinamateur radio from
nis father who was an early spark experi-
menter. W1ICP went to work for the
League in 1949, retiring from there on
July 1 of this year. During his 30 years at
the ARRL he was employed in many ca-
pacities. His first job was Asst. Communi-
cations Manager. His most notable ac-
complishment in that position was being
the originator of the 10-meter W.A.S. Con-
test and the Novice Roundup. In 1951 he
moved over to the Technical Department
as a Technical Asst., working under tech-
nical greats such as George Grammar,
Byron Goodman, and Don Mix. In the ear-
ly 50's Lew traveled the then 48 states
lecturing on TVI, demonstrating the meth-
ods for curing the problems. About that
time, the Novice License was created by
the FCC, and Lew wrote an article for the
newcomer every month, rolling up an im-
pressive number of articles over the
years. He is the originator of circuits such
as the ultimate or universal transmatch
and the monimatch. Versions of both cir-
cuits can be found in nearly every ham
shack in the worla.

Lew did extensive traveling and lectur-
ing over the years and completed his
later years as F.M. Editor, which entailed
considerable FCC contact work. He retir-
ed as Senior Asst. Technical Editor, and
now lives in Silver City, New Mexico.

He is married (40-plus years) and has
two daughters (one is W1HAQ) and two
grandchildren. Lew says right now his
proudest moment is for his older daugh-
ter's husband, Neil, who at age 44 finish-
ed in the top third classification in the
Boston Marathon.

Lew was a member of the Awards
Committee and holds very early WAZ and
both Phone and C.W. DXCC and likes all
modes of communications.

73, Alan, K2EEK

Say You SawlitinCQ
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R-X Noise Bridge

Learn the truth about your
your antenna.

Find its resonant fequency.

Adjust it to your operat-
ing frequency quickly and
easily.

if there is one place in your station where
you cannot risk uncertain resuits it is in
your antenna.

The Palomar Engineers R-X Noise Bridge
tells you if your antenna is resonant or
not and, if it is not, whether it is too long
or too short. All this in one measurement
reading. And it works just as well with
ham-band-only receivers as with general
coverage equipment because it gives
perfect null readings even when the
antenna is nol resonant. It gives
resistance and reaclance 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 frequen-
cies of both series and parallel tuned cir-
cuits. Works better than a dip meter and
costs a lot less. Send for our free
brochure,

The price is $569.95 in the U.S. and
Canada. Add $3.00 shipping/handling.
California residents add sales tax.

=

Fully guaranteed by the originator of
the R-X Noise Bridge. ORDER YOURS
NOW!

Palomar
Engineers

Box 455, Escondido, CA. 82025
Phone: [714] 747-3343

Please sand all reader Inquiries directly.

B !hwgﬂhhwm.ﬂ-ﬂn Au-
%51 1st and 2nd there will be a micro-expedition to
rest County, Pennsylvania. Call is WB3IOE/3;
mode is c.w. only. Frequencies are 80, 40, and 15
meters somewhere in the bottom 50 kHz of each
band. QSL to WB3IQE, RD 1 Box 297, Brockway, PA
15824, Canadianand U.S. stations send 5.a.5.8. DX
stahinns send 1 IRC for QSL via ship, 2 IRC's for air-
mall.
® Jacksonville Hamfest - The Greater Jacksonville
Hamfest Association will hold the Ninth Annual Jack-
sonville Hamfest and Northern Florida Section ARRL
Convention on August 1stand 2nd at the Orange Park
Kennel Club. Two-meter talk-in by W4lZ on 146.12/
.76 and 146.07/.67. Advance registration is $3.50
and is available from Robert J. Cutting, W2KGI, 1249
Cape Charles Ave., Atlantic Beach, FL 32233. Regis-
tration at the door is $4. Swap tables are available
from Andy Burton, Jr., WA4TUB, 5101 Younis Rd.,
Jacksonville, FL 32218 at $12 per table for both days.
® Upper Peninsula Hamfest - The 33rd Annual Up-
per Peninsula Hamfest, sponsored by the Delta Co.
Repeater Assoc., will be held on August 1-2 in Es-
canaba, chhiﬁan at the Flat Rock Township Hall.
Registration will be $2. For more information, contact
Aileen Gagnon, WABDHB, Kipling Loc., Mtd. Rte.,
Gladstone, M| 49837.

@ Northcentral Missouri Hamfest - The Third An-
nual Northcentral Missouri Hamfest will be held on
sunday, August 2nd in Moberly, Missouri at the Mu-
nicipal Auditorium. Doors open at 9 a.m. Tickets are
$1.50 in advance, $2 at the door. Special forum fea-
turing Bob Heil, K9EID. Talk-in on 147.69/.09,
146.52, and 3963. For more information, contact
%;Ies Coy. WB@ENV, 601 McKinley, Moberly, MO
0.
® Northwest Kansas Swap Meet - This 1s! ama-
teur radio event will take place on Sunday, August
2nd at the Community Building Colby, Kansas. Doors
open at 9 a.m.; auction at 2 p.m. Admission is $1,
tables $1 each. Talk-in on 146.22/82 and 52/52.
TVRO demonstration. Sponsored by the Trojan ARC.
For more information, contact WAGGEBN or KAGFBQ.

® 1981 Northwest DX Convention - This event,
sponsored by the Willamette Valley DX Club, will be
held on August Bth and Sth at the Greenwood Inn in
Beaverton, Oregon, For more information, contact
the Willamette Valley DX Club, P.0. Box 555, Port-
land, OR 97207,

® [Kansas-Nebraska Hamfest - The Kansas-Ne-
braska Radio Club will host their 30th annual hamfest
on August 8-9 at the Cloud County Community Junior
College in Concordia, Kansas. For more information,
contact Don Nulton, Rt. 3, Concordia, KS 66901.

® VHF 'B1 - The combination state convention of
the Texas VHF FM Society and the second annual Su-
per Central Texas Swapfest will be held August 14,
15, and 16 at the Hilton Inn, Austin, TX. Registration
i5 $5 in advance, $6 at the door. Talk-in on 146.19/
79. For more information, contact VHF 81, P.0. Box
13473, Capitol Station, Austin, TX 78711.

® Radio Club of Tacoma Hamfest - This annual
hamfest will be held at Pacific Lutheran University in
Tacoma, Washington on August 15th and 16th. Fea-
tured will be technical seminars, large flea market
and commercial displays, and more. For details, con-
Igaﬂcjﬁvéﬂ?uﬂs. 517 Berkeley Ave. West, Tacoma, WA
® New Delmarva Hamfest - The Sixth Annual New
Delmarva Hamfest will be held on Sunday, August 16
al Gloryland Park, Bear, Delaware from 8 a.m, to 4
p.m. Admission is $2.25 in advance, and $2.75 at
the gate. Tail-gating or table space is $3.50. Talk-in
on 52 and 13/73. For more information, or tickets,
contact Stephen J. Momot, K3HBP, 14 Balsam Rd.,
Wilmington, DE 19804.

2 River ARC/Somerset ARA Hamfest -
These clubs are sponsoring this hamfest on August
22nd at the Farmington, Maine Fairgrounds. For
more information, contact Charies Stenger, W1HTG,
Box 111, East Dixfield, ME 04227,

ARRoURelRe—

® 1981 Ilinois State ARRL Convention - The Fox
River Radio League will host this event in conjunction
with its annual hamfest on Sunday, August 23rd
from8a.m. to4 p.m. at the Kane County Fairgrounds

in St. Charles, lllinois. Advance tickets are $1.50:

tickets are $2 at the gate. For advance tickets send
an s.a.s.e. to Jerry Frieders, W9ZGP, 1501 Molitor
Road, Aurora, IL 60505. Commercial exhibitors con-
tanl1 l‘;ﬂék&Fittard. KASEVT at 312-896-7383. Talk-in
on 146.94.

® St. Charles ARC Hamfest '81 - This event will
take place on August 23rd at the Wentzville Missouri
Community Club. Admission is $1 per car. Tickets
are $1 each in advance; $1.50 at the door. For more
information, contact SCARC Hamfest '81, c/o Bill
Graham, 512 Bermuda Dr., 0'Fallon, MO 63366.

® lowa 75 Meter Net Picnic and Swapfest -This
event will be held on Sunday, August 23rd at Ewing
Park, in Southeast Des Moines, lowa. Talk-in on
34-94. For more information contact WB@ JFF.

® Bluefield Hamfast '81 - The East River ARC, Inc.
will sponsor Bluefield Hamfest '81 on Sunday, Au-
gust 23rd at the Bluefield Armory/Civic Center. Ad-
mission is $2 in advance; $3 at the gate. Tables are
$5 each, Talk-in on 89/49 and 52/52. For more in-
formation, contact Bluefield Hamfest '81, 2113 Hem-
lock Hill, Bluefield, WV 24701.

@ Special Event Station WBTTBN - The Pend
Oreille ARC will be operating a special event station,
call WB7TBN, from the Pend Oreille County Fair-
grounds on August 27, 28, 29, and 30. Frequencies
will be 14.340, 21.400, 28.700, 39.45, 37.15¢c.w.;
and 28.090, 21.090, 14.080, and 36.50 RTTY. They
will be on the air from 1600Z to 0500Z each day. A
special commemorative OSL will be available for an
s.a.s.e., which may be sent to WB7SGU, Star Rt.
Box 251, Spirit Lake, |daho 83869.

Ll County ARC 5th Annual Hamfest -On Sat-
urday, August 29th this event will take place at the
Tioga County Fairgrounds just off US Route & be-
tween Wellsboro and Mansfield, Pennsylvania from 8
a.m. to 4 p.m. Talk-in on 146.19/79 and 52. Regis-
tration is $3. For more information, contact P.0.

56, Mansfield, PA 16933, or Carl Kimble, WB3EUE.

® The Great Escape Dxpedition - Members of the
Lake County ARC are planning a DXpedition from the
jail cell in Crown Point, Indiana from which John Dil-
linger fled in 1934 during his famous ‘ ‘wooden gun'’
escape. The operation is scheduled for 1800Z Au-
gust 29th to 0300Z August 30th, and from 1400Z to
2300Z August 30th. Operators will be using the club
calisign WSLJ on 14.300 s.s.b. and 7.115 c.w., plus
or minus ORM. Each contact will be confirmed by a
special QSL receipt of a card and an 5.2.s5.¢.
® G.C.A.R.C. Hamfest - The Gloucester County
ARC will hold their hamfest on August 30th from 8
a.m. to 3 p.m. at Gloucester County College, Tanyard
Road, Sewell, New Jersey. Tickets are $2 in ad-
vance; $2.50 at the door; $6 for tallgaters and deal-
ers. Talk-in on 146.52 and 147.78/18. FCC exams
will also be given. For more information, contact
G.C.A.R.C. Hamfest Committee, P.0. Box 370, Pit-
man, NJ 08071.

® LaPorte County Hamfest - This annual hamfest
sponsored by the LaPorte and Michigan City ARC's
will be held on Sunday, August 30th at the County
Fairgrounds on Highway 2, west of LaPorte, Indiana.
Flea market area. Indoor tables are $1 each. Advance
tickets are §2 each with an s.a.s.e. to P.0. Box 30,
LaPorte, IN 46350.

® Amateur Radio Prep - Amateur Radio Prep, locat-
ed at 415 East B0th St., New York, NY 10021, has
been operating for over five years as an experimental
school developing new methods of teaching amateur
radio theory and Morse code. During the fall of this
year and winter-spring 1982, Amateur Radio Prep
will conduct an unusual series of experimental cable
telecasts. For information on participating in this ex-
perimental program, contact Larry Horne, N2NY, at
the above address.

Say You SawItinCQ




s v
AGL Electronics

15 milles from Souwth Fork Ranch

The Price Is Right,
TheClassiIsExira...

AGL Electronics deals only in Ham equipment of the highest quality at the best
rices available, and the service and attention are Extra Class. Our entire staff holds
E‘[h’ﬂ Class Amateur licenses, and they've all been dealing in Ham equipment for

years.

Just look at our antenna prices! The price is right at AGL.

YOUR FULL SERVICE DEALER

TONNA FOFT ANTENNAS CUSHCRAFT ANTENNAS
4 element 2M $ 2195 20-3CD S 165.00
16 element 2M ; S 55.00 20-4CD S 240.00
15-3CD S K300
HY-GAIN ANTENNA 10-3CD S 5900
THEDXX. | § 23700  10-4CD S 75.00
TH5DX $ 201.00 ATV-4 $ B5.00
TH3IMK3 $ 178.00 ATV-5 $ 90.00
TH2ZMK3 $ 118.84 ARX-2B S M0
E:;T' : ]:;5:“:]. :R[:-h{ f ' : 1:::: The high frequency linear amplifier }ﬂ‘th true
155BA § 15000  32-19 Boomer g % oo continuous duty. 2+KW F‘rEP. 1 KW Lcu:l!-ced-
oo & 237.00 key. 15 through 160 meters. “Powerhouse.
204BA $ 188.00 r
402BA $ 17200 ROHN TOWERS & ‘
DBI0ISA $ 12700 ACCESSORIES ,
IBAVT . $ 8300  25G Section....... = $ 37.50 2
SEANCY o v A e st $ 49.00 45C Section ....... 83 75 ,’II
I8HT . .. - .. 5% 275.00 HDBX48 . .. § 305.00 %
BN L $ 13.00 Gt sppocting lower
HBX56........... e st L, % 335.00
H‘(‘GAIN CRAN I('UP TOWERS Self supporting tower
G R258 1L i b e ..$ 77750 Y EHS guy wire, 500 ft............ $ 54.00
52 ft. self supporting. 9 sq. ft. at 50 mph YwCCM cablecdlamp ., ,.......,... $ 29
Nested height: 20%: ft ¥ Turnbuckle, eye & eye.......... 5 539 YAES U n-902DM
FECSURATR . i e p i T et % 669.00 M200H 10 ft. H.D. galv. mast , ... .. § 35.00 ; i ; : o5
S0 h. sidesippoeted, 6a. 1t at S0miph Improved with new ring diode mixer. The com-
»edge in competition grade all-mode HF/
Nested height: 2014 ft. ROTATORS tave edg p  grade all _
e R e ety e (2 $1513.00 : HF.'FUHF {And the new dial turns in the ﬁgh[
: - DB AN i e E $ 169,00 dln.'fhﬂn-]
:E:‘t;";“;::“:]"::“' i, bl CDE Tailtwister. .. ................ $ 239.00
FCRIERY & o v s s s ORGSR £5cor et i All towers require pr:ﬂayment by cashier's
70 ft. self supporting. 16 sq. ft. at 60 mph b check or money order. All other advertised spe-
Nested height: 23 ft P cials will receive a 2.5% Discount if order is
_ accompanied by cashier's check or money
/ NN order.
S3 i All Hy-Gain towers are drop shipped direct
Ne— from the factory to save you money. You get

free freight on Rohn Tower orders over $1500.00

and freight paid on all Rohn Tower foldover

- towers. All others FO.B. Dallas. 10% higher

= west of the Rockies, unless shipped from Dal-
las: slightly higher if drop shipped.

Please call for more prices and information.

D Whether you talk to Gordon, N5AU, Bill,
K5FUV, or Mike, KG5F, you'll get a bigger sig-
nal for less.

AGL Electronics,
We'll do it right.

For quick shipment, call today: 800-527-3418

Store Hours Monday through Friday Eastern 10-7 Central 9-6, Mountain 8-5, Pacific 7-4

13929 N. Central Expressway, Suite 419, Dallas, Texas 75234, (214) 699-108I

705 N. Bowser, # 106, R.i‘ChﬂrdSIﬂn. Texas 75081, mease’ No Personal Checks on Mail Ordeis,
AGL Electronics is located only in Dallas and has never been associated with any other dealer

Retail Store:
Mail Order:

€ 1981, Cathey Graphics Group
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You can’t say it costs too much. You can’t say that it’s
too hard to build. You can’t say that it’s too big. You can
say that here’s a great idea that | can throw together on
Saturday morning for a few bucks and that | can be
using on Saturday morning. We present the first Lew
McCoy weekend project.

The Frugal Fifieen

An Outstanding 15 Meter Antenna That’s Cheap

sr.:rme years ago | designed an anten-
na tor 15 meters that was very popular
and is still used by many amateurs.' It
was a one-element rotary dipole that was
extremely inexpensive to make. It was
simple to build, and it always worked.
Other amateurs added elements to make
the antenna either a two- or three-ele-
ment beam (we'll show you how to do
that). | should add that the dipole itself,
according to prices within the last month
or so, could be constructed for less than
$10, and with another element, say $15.
For an antenna that will provide about a
true 4 to 5 dB of gain, that's pretty dog-
gone good.

What It Is

Let's discuss the dipole first and what
you can expect from it. Electrical thin-
wall tubing, Y2-inch diameter, is used for
the elements, and these sell for about
$1.50 each at hardware discount houses.
The tubing comes in 10-foot lengths. Two
lengths are too short for a 15-meter di-
pole (a 15-meter dipole would be some-
thing over 21 feet long). However, in our
case the 20-foot length is ideal. Here is
why. A short antenna (dipole) will exhibit

*200 Idaho St., Silver City, NM 88061

'"McCoy, A One-Element Rotary for 21
Mc.,'' QST, Jan. 1955.
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capacitive reactance at the feedpoint. By
adding the correct amount of inductance
{(a coil) we can cancel out the reactance,
and in this 15-meter case we end up with
a truly perfect match for 50-ohm cable. In
fact, the dipole shows a match of less
than 1.2 to 1 across the entire band! It
works out so well for a match that it is
ridiculous.

Originally, we made the coil from cop-
per tubing, but this Is not necessary. We
used some single conductor No. 12 cop-
per wire stripped from a piece of Romex
house wiring cable. It is suggested that
you get a 10-foot length of Romex from
Sears or wherever, strip off the outer
jacket covering, and you'll have two
lengths of insulated copper wire for this
and other projects.

Another item you'll need is a length of
Yz2-inch PVC plumbing tubing. This isused
for what we call the primary insulators for
mounting the elements to their supports.
The 2-inch PVC slides easily over the '4-
inch thin-wall tubing.

How It Works

We'll get back to construction details
in a moment, but first let's discuss a di-
pole and what you can expect from one.
Any of the antenna books will show you
that a halfwave dipole will exhibit a figure-
eight pattern of radiation if it is at least

more than a half-wavelength above
ground. Note that we keep saying ''half
wavelength'' dipole. Many amateurs mis-
takenly assume that a dipole is always a
half-wavelength long, by definition. Not
s0. A dipole can be any length; the term
merely means two conductors of equal
length. A dipole longer or shorter will ex-
hibit different patterns. {In our case, our
dipole is so close to a half-wavelength
that the figure-eight patiern holds.)

It is imporiant to keep in mind that the
figure-eight pattern shown in fig. 1 only
holds frue if the antenna is at least a half-
wavelength above ground, We have seen
literally thousands of amateurs knock
themselves out orienting an 80-meter di-
pole in order to get directivity with an an-
tenna 30 or so feet up, when in fact, they
could have oriented the antenna in any di-
rection because the radiation pattern at
such low heights above ground is practi-
cally omnidirectional. However, on 20
through 10 meters it is fairly easy to get
the dipole up high enough so we can ob-
tain the figure eight.

If you put up this dipole, you'll only
need to rotate it 180 degrees for com-
plete coverage, if you add a reflector then
you'll have to go all the way around, How-
ever, we suggest trying the dipole first. I
you have never used a rotatable antenna
you are going to be amazed! The front-to-
side signal rejection is infinite (in theory,
but not in practice). You'll see 40 over S9

Say You Saw [tInCQ



Radwation lobe

3 {:l |F'J|;_I|r'

Hadiation lobe

Fig. 1- This shows the typical figure-eight §

pattern that exists when a half-wave-

length dipole is used. As one can see, the

pattern needs only 180-degree rotation
for complete coverage.

signals drop to an S1 or 2 (or become in-
audible in some instances). In any case,
that is generally how the dipole works;
you rotate the figure-eight pattern to get
the best signal. If you add a reflector, you
can expect to add about 4.5 dB of gain
and about 10 dB or so front-to-back ratio.
Oh yes, one more thing: In an article on
antennas in another magazine a few
months back the author stated that 1 dB
really didn’'t make any appreciable differ-
ence. In your amateur career always re-
member one important point: We are ina
competiitive hobby. You show me anama-
teur who says he doesn't care if his buddy
beats him out on a contact, and I'll show
you a guy who really needs to be educat-
ed. Always—and | mean always—strive
to get the most efficiency out of your sta-
tion. Every dB does count. Let that be
your motto.

Dipole Construction

Figs. 2 and 3 show nearly all of the con-
struction details needed to complete the

Say You Saw |t InCQ

antenna; the photos do the rest. A length
of 2" x 2" about six feet long is needed
for the dipole support. Four pieces of 1"
X 2" x 6" are used for the element to
rest on. Either pine or fir can be used for
all the wooden parts and usually, if you
are a good enough scrounger, you can
probably get all the wood from a con-
struction site; usually scraps abound. But
even if you have to buy the wood it is
cheap enough.

Flatten one end of the thin-wall tubing
iIn a vise or with a hammer and then dnili
and mount an SO-239 coax fitting on the
flattened portion. Flatten the other piece
of tubing and mount a screw and a nut.
The coil, L1, goes between the SO-239 in-
ner conductor and the screw and nut on
the other section of the dipole.

Cut four lengths of PVC tubing 6 inches

This is a close-up of the coil and feed of

the dipole. L1 is wound on a piece of PVC

(for a form) and then slid off. As mention-

ed in the text, coat the element mounting

screws with paraffin to provide good in-
sulation.

This is a close-up view of the reflector
loading coil. The frequency was deter-
mined by using a grid-dip meter and
counter. If a director were to be added to
the beam, the element frequency would
range close to 21.2 plus 1.0 MHz or 22.2
MHz. (That would be approximately 5%
shorter than the driven element.)

long, and slide two of them over each end
of the dipole. Place the tubing on the
wooden supports, and mark the support
positions. The supports can be nailed to
the 2" x 2", but drill the supports before
nailing to avoid splitting them. Next, drill
through the PVC and metal tubing, and
using 1%-inch screws mount the ele-
ments in place. Run the screws back out
and coat them with paraffin to provide in-
sulation, Wood isn't a bad insulator, but
the paraffin will help. Originally, we used
apipe floor plate tohoidthe 2" x 2" with
a length of pipe in the floor plate for the
mast. The dipole can be mounted in its fix-
ed location. TV mounting hardware is ex-
cellent for this purpose, and a TV rotator
can be used to rotate the antenna, either
the dipole or with a reflector. Even the
“Armstrong’’ method can be used In-
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stead of a rotator. If you decide to use a
reflector, the two pieces of tubing are
mounted similar to the driven element,
except a loading coil is installed at the
center of the two pipe lengths. Electrical
connections are made via self-tapping
screws through the PVC connecting to
the tubing.

The reflector is made 5% longer elec-
trically than the driven element. The
boorm is a length of 2" x 4" fir, 8 feet
long. This comes out to 0.2 wavelength,
which does not change the feed impe-
dance too much. One could probably use

PV C sleeves
6" long

0.15 spacing just as well (6 foot boom
length). The wooden element supports
are mountedtothe2” x 4" with lag bolts
and the floor-flange is mounted at the bal-
ance point.

For whatever it's worth, our antenna
shows about two S units or more from
front to back. So, we do know it has front
to back. Our location is about as good as
one can find in the country. We are at
6300 feet right smack on the continental
divide, and our ground conductivity is un-
believable, consisting primarily of man-
ganese and copper. However, we knew

L1
(see note)

1%" or 1% wood screws

Here is the author holding the reflector. It
(the element, not the author) is very light-
weight.

that before buying the location, soany an-
tenna tests have no relation to real life,
Suffice it to say, using just the dipole and
one kw, we couldn’t find a pile-up we
couldn’t crack with just one or two tries.
With two elements the feed impedance
dropped slightly, but the s.w.r. was still
less than 1.5 fo 1 across the band.

Balun Or Not

There has been much fussing about
whether or not a balun is required with a
dipole antenna. If it makes you feel good,
use one. However, with this antenna, we
don’t recommend one. About the only
thing that could happen without a balun
would be a slight pattern "‘skewing,’” but
this would be less than a degree or S0,

Conclusions

QOur advice is to try the dipole first. We
guarantee you'll be pleasantly surprised.
Then if you want to add the reflector, so
be it. With all our years of antenna work
there is one piece of advice | always like
to pass on to the newcomer. | got this
from one of the greats, By Goodman,
W1DX. He said, "'Always make your an-
tenna as big as possible and mount it as
high as possible. If it stays up it is neither
big enough nor high enough!”’ Good luck.

¥ thin wall steel conduit
10° lang

— ——

—— — JI

2 N T

2" x2d" x§

NOTE

L1 = 5% turns of No. 12 insulated wire, 17 diameter, close-spaced.

Driven element from Fig. 2

L1

NOTE
LZ = 6 turns of No, 12 insulated wire,
1%"" diameter, spaced 2':"

Reflector resonant at

5

20.1MHz (+5% of 21.2)

-

5041 feed

Fig. 2- This shows the construction details for the dipole. See

the photographs for close-up details.

21.2 MHz

o L2 (see note)

e ————

L

50L! coax feed 4 bolts
- through 2 x 4
* - S T R e e
X 2 x 4 boom
Floor flange
Boom 2" x 4" x 8 '}
lapprox.
0.2 wavelength) [ | Mast pipe

(B)

Fig. 3—- At(A) are the dimensions for a two-element beam. The driven element is figured for 21.2 MHz. At this frequency the s.w.r. is
low enough to cover the entire band. The boom length provides approximately 0.2 wavelength spacing. The dimension is not criti-
cal. At (B) is a detail showing the floor flange support for the boom. L0l
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RTTY for ALL Requirements and Budgets

Whether you’re looking for the lowest cost or highest performance RTTY
video system, HAL has the equipment for your ham shack.

-

DS2050

DS2050—The features of the proven DS2000 and ST 5000 in one convenient cabinet.
@ 60 to 133 wpm Baudot @ 110 or 300 baud ASCII @ 5 to 100 wpm Morse
transmit ® Add MR2000 for auto-track Morse reception @ 170 or 850 Hz
RTTY Shift @ 24 lines, 72 Characters per line ® Word Mode Transmit
® Two HERE IS messages @ 255 Character Transmit Pre-type Buffer or use
entire 1728 Character Screen @ Internal RTTY demodulator and transmit tone
generator @ KOS for auto TX/RX Control

® Lowest cost Video System anywhere! PR e =

] ne S, \ dtm Stan 3
- E:!Cr[?GUR T“-ELSJ:I.?T::MS" & %E;P;l] > "'.?‘;3 :1‘%% HERE 13
dard * ; 12 .ages @ . ;
RU Star Modem btai}if}l.;g EPRGM Smrﬂﬁt gcifgﬁa;g‘icfﬂfn DtFiI:rlaEr
HT nm':';'v?'.usive HAL “Smﬂmi Many, ManY‘NE
FEATURES
I |
ST5000 and ST6000

nd ST6000—Everybody’s Favorite RTTY Demodulators. ‘
Hﬂﬁw is low cost—receives and transmits both 170 and 850 Shift @
Internal Loop Supply @ Autostart with Printer Relay @ Active Filters and
| Wide-bandwidth, High-gain Limiter Stage @ STS5000 Plus Your Printer
' Makes a Super Low-cost RTTY System! _
® ST6000 is Proven, High Performance, No-compromise RTTY
Demodulator ® Receive and Transmit 170, 425, or 850 Hz Shift @ |
Internal Loop Supply @ Autostart with Mark Hold and Antispace @ Printer
Relay and Socket @ Crystal-controlled Transmit Tones @ Two Loop Kever
Stages ® RS232, MIL188, and CMOS Data Connections @ ATC,
DTH. and KOS @ Self-contained Tuning Oscilloscope @ Active Inpul,
Discriminator, and Low-pass Filters @ Input AGC e Active, Ideai—[h-:!de
Detectors ® High-gain, Wide-bandwidth Limiter Stage ® FMor AMtypeof
Operation ® ST6000 is Top-of-the-line for Either Commercial or Amateur
Applications!
If You’re Into RTTY, You Should Be Looking at HAL Equipment—We've Set

the Standards For Video RTTY! See Our Equipment at Your Favorite Amateur Dealer
or Write for Literature.

HAL COMMUNICATIONS CORP., BOX 365, URBANA, ILLINOIS 61801, 217-367-7373
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One of the most useful adjuncts to an RTTY station is a
tape recorder. Little has been written about the
considerations used in selecting and using a tape
recorder for RTTY. NSAEN gives us the basics of RTTY

tape operations.

The minimal equipment for radio-tele-
type or RTTY operation, of course, is a
transceiver, a terminal unit (modulator
anddemodulator),a keyboard, andapage
printer. This provides the basic capability
to receive RTTY and to send manually a
character at a time. Since many, if not
most, RTTY operators are marginal typ-
ists at best, a method of pre-recording
RTTY messages and information to per-
mit faster and more accurate operation is
the first addition to be made to the RTTY
station. In message handling, such as
RTTY or MARS traffic nets, a means of re-
cording incoming messages for later re-
transmission is indispensible.

Paper Tape

The first, and still common, method of
RTTY storage uses punched paper tape,
as shown In fig. 1. A perforator or tape
punch device recognizes the characters
and punchesa seriesof holesacrossa %
or 7 inch wide paper tape. The paper tape
IS contained in a reel on the tape punch
and Is stepped through the tape punch a
character at a time as each character is
received. In Baudot operation a combina-
tion of five holes are punched for each
character. The punched hole represents
a MARK element or bit, and the absence
of a punched hole represents a SPACE el-
ement or bit. In newer tape punches that
are designed for ASCII operation a com-
bination of eight holes is punched for
each character, again corresponding to
the MARKSs and SPACEs in the character.
Some tape punches have a capability to
print the character in the space on the
tape between the punch holes. This
makes it simple to read the information
on the tape, but with a little practice, the
characters can be read directly from the
punched hole combinations. The perfora-

*8019 Riata Drive, San Antonio, TX
/8227

BY ARTHUR H. WERTZ*, NSAEN

Tape Punch

RTTY Tape Operation

PAPER TAPE

Fig. 1- Paper tape operation.

Tape Reader

tor can be wired to the RTTY terminal unit
to punch tapes of received RTTY or to the
keyboard to permit punching or *'poking’’
of tapes to be transmitted later.
Transmission of RTTY paper tape mes-
sages is done with a transmitter-distribu-
tor or tape reader. The paper tape is fed
into the tape reader and stepped through
it a character at a time as the message is
sent. The tape reader contains a set of
sensing pins that detect the presence or
absence of punched holes. These pins
are mechanically connected to electrical
contacts which generate the RTTY sig-
nal. The output signal will then be a MARK
bit for each hole and a SPACE signal for
each absence of a hole in the tape. The
motor speed and gear arrangements de-
termine the speed of transmission (60,
75, or 100 w.p.m.). The mechanical con-
figuration of the tape reader head dic-
tates the use of narrow tape (Baudot) or
wide tape (ASCII). Later model tape read-
ers are capable of both ASCI| and Baudot
operation. Some later models use lamps
and photocells instead of mechanical
sensingpinsto ‘'read'’ the tape. Although
this lamp/photocell system eliminates

the intermittent contact problems of the
sensing pin system, the lamp/photocell
system is more sensitive to the condition
of the tape. If the tape has grease spoils
on it, these will be detected as punched
holes since the lamp will shine through
the grease spots. Small pieces of paper
fiber and lint will collect in the area of the
lamps and photocells and produce erron-
eous characters,

The primary advantages of paper tape
are the ability todirectly read the informa-
tion on the tape visually and the perma-
nent nature of the tape for retention. The
data can be read fromthe printed charac-
ters on the tape or the punched hole com-
binations. The information punched on
the tape cannot be changed or inadver-
tently erased.

Inthe case of tape punch operation the
tape punch acts as a tape buffer. The
characters will be punched directly after
each other regardless of the speed of typ-
ing the characters. Even with “"hunt and
peck’’ typing, the result will be one con-
tinuous string of punched characters
which will be transmitted at the full oper-
ating speed.
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OPEN REEL
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Erase

Record/Playback

Fig. 2- Open reelor reel-to-reelrecording.

Paper tape also has some disadvan-
tages. The paper tape is relatively fragile
since it is just an exposed length of paper
strip. It can easily be torn or become un-
usable by absorbing water or oil. The
loose strip is bulky and takes a large
amount of storage space. Most paper
tape punches and readers are limited
mechanically to operation in a single
code at a single speed. The electro-me-
chanical equipment with a large number
of moving parts is subject to wear and
tear and requires frequent mechanical
adjustments.

Open-Reel Magnetic Tape

An earlier substitute for paper tape
was the use of an open-reel magnetic
tape recorder to record the audio tones
(AFSK) of the received and transmitted
signals. (Somewhere back In history,
some amateur probably tried using a wire
recorder before tape recorders were
available, but wire recorders were hardly
practical for audio recording, much less
RTTY.) The tape recording could then be
played back through the transmittertore-
lay the message, or played back through
the MODEM (modulator-demodulator) to
produce hard copies. The open-reel re-
corder, as shown in fig. 2, was similar in
function to the tape punch and reader. In-
stead of a reel of paper tape, a reel of
magnetic tape was used. The use of both
supply and takeup reels eliminated the
problem with tape punches of having the
floor covered with paper tape. The rec-
ord/playback head served the same pur-
pose as the tape punch pins and the sens-
ing pins. Open-reel tape recorders are
still commonly used in computer systems
for mass data storage. The tape transport
systems, though, are far beyond those
used in home tape recorders. These so-
phisticated tape drive units permit rapid
retrieval of selected information from the
tape.

Open-reel recorders have the incon-
venience of mounting and threading

Say YouSawlitinCQ

loose reeis of tape, and running the tape
back and forth in order to locate the desir-
ed part of the recording. Most tape re-
corders have a digital counter, connect-
ed to the supply or takeup reel, which can
be used to roughly locate the position of
information on the tape. These are fairly
accurate, though not precise, but their
usefulness is dependent upon your re-
membering to reset the digits to zero at
the beginning of each tape.

If a stereo tape recorder is used, with
the RTTY signal recorded on the left track

i

and identifying voice information record-
ed on the right track, an easier system of
finding selected data on the tape is now
available. Prior to recording a message,
the following could be recorded on the
right track: “‘start of message number
one.” The tape can then be returned to
that point after recording and stopped
precisely at the beginning of message
number one. If, just prior to the end of the
message, '‘'message number one end-
ing"' is recorded, you are alerted to be
prepared to stop the tape. Other audio in-
formation, such as QSO information, can
be added to the second track: '‘contact
with WASXYZ on July first 1980, or
“RTTY picture, Miss Impossible, from
KOARG on September seventh 1979."
This allows easy identification of the data
on the tape by listening to the audio track,
rather than playing it into a page printer to
see what is on a tape or portion of a tape.
The audio information can alsobe usedto
identify the speed (60/100 w.p.m.), the
code used (ASCII/Baudot), and the AFSK
audio shift (170/850 Hz).

Unless the tape recording Is made
from some sort of buffer which will com-
pensate for the speed of typing, the total
recording and transmitting time will be
the same as the total typing time. In other
words, if you type at 10 w.p.m., a 150-
word message will take 15 minutes to
type and 15 minutes to send, even though
the baud rate may be 100 w.p.m. per
character. This problem can be minimiz-

» Helps fight TVI—no ferrite core to
saturate or reradiate

mismatch at legal limit
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against lightning
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to stop water leakage
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Heavy threaded brass
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Model ZA-2A
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CASSETTE

Erase

Fig. 3- The typical cassette recorder,

ed by composing and typing up a draft of
the message, making all necessary cor-
rections to it, and then retyping and re-
cording it in one continuous session.

Cassette Recordings

The most common system of magnetic
tape recording used by amateurs is the
cassette tape recorder. Cassette tape re-
corders are similar to open-reel record-
ers, except that they utilize a tape con-
tainer, as shown in fig. 3, which complete-
ly encloses the two tape reels. The com-
pact tape cassettes are easy to store and
load, and the tape is automatically
threaded when the cassette is inserted
into the tape compartment of the re-
corder.

Cassettes are readily available in 30,
60, and 90 minute sizes. One-half of this
recording time is available on one side of
the tape; the cassette is then manually
turned over, and the other half of the re-
cording is made. Cassette tape recorders
specifically designed for computer data
recording operate in both directions to
eliminate physically reversing the tape,
but this capability is not included in the
tape transport mechanisms used with
standard tape recorders.

Audio cassettes have several draw-
backs for RTTY operation. Finding specif-
ic portions of the tape requires searching
with forward and rewind functions and
monitoring the output to locate certain
data. The digital counter, if the recorder
has one, is helpful in getting close to the
desired section. The tape must be re-
wound after each playback to repeat the
data unless the information is continually
recorded on the tape. Even then, the tape
must be rewound at the end of the tape.
As with the open-reel recorder, the'actual

Record/Playback

Fig. 4- The eight-track cartridge.

8-TRACK

ke
Erase Record/Playback
Eight-Track Cartridges

message recording and sending time de-
pends on typing speed.

Most amateurs use portable-type cas-
sette recorders, since they are low in
cost and are entirely adequate in fidelity
for RTTY frequencies. Their speed stabili-
ty leaves much to be desired at high baud
rates but is satisfactory for RTTY speeds.
These are battery-operated units, which
has no particular advantage in RTTY op-
erations and is actually a hindrance,
since battery chargers or eliminators
must be used for extended periods of op-
eration. Most of the recorders are two-
track monaural and run at a standard
speed of 1% Inches per second (IPS).
They have an audio amplifier and speaker
built-in, which is convenient for monitor-
ing and locating information on the tape.

A better cassette tape recorder to use
for RTTY isthe a.c.-operated "'Hi-Fi'’ type
for home use. The a.c. operation does
away with the battery problem, the speed
stability is greatly improved, and most of
the home cassette recorders have audio
level meters to assist in maintaining the
proper recording and playback levels.
The home cassette recorders are also
capable of stereo recording, which per-
mits recording identifying audio informa-
tion on the second track, with the advan-
tages listed above in discussing open-
reel recorders. Mechanically, the home
cassette recorder is identical in opera-
tion to the portable recorder. While the
audio output of the recorder (about 0.75
volts) is adequate to drive the transmitter,
an external audio amplifier and speaker
may be required to monitor the second
audio information track., Many recorders
have a headphone jack which can be
used for monitoring, which will eliminate
the requirement for an external amplifier.

Recent experiments with an eight-
track cartridge tape recorder indicate
that it may be a significant improvement
over cassette recorders. While similar in
operation, the eight-track recorder uses
a continuous-loop cartridge with the re-
cording separated into four sections, or
programs. The eight-track cartridges are
available in two common sizes with 40
and 80 minutes total recording time (10
minutes per program or 20 minutes per
program). As shown in fig. 4, the tape is
continually rewound on the outside of the
single reel while also being fed out contin-
uously from the center of the reel,

Each of the four programs (sections of
tape) can be specifically selected for re-
cording or playback. In essence, you
have the equivalent of four tape cas-
settes available at one time. This ability to
select programs is the greatest advan-
tage of the eight-track system. The tape
transport will stop at the end of program
four in most recorders, and will stop at
the end of each program in some units.
The programs are recorded in four sepa-
rate sets of two tracks across the width of
the tape. The actual total length of the
tape loop is 10 or 20 minutes, depending
on which cartridge is used. Once you ar-
rive at the end of a program, the record/
playback head is moved up or down on
the tape to address the next set of tracks.
Since the tape is a continuous loop, the
end of a program is also the beginning of
the same program and also the beginning
of the other three programs. Continuous
recordings can be made, going from pro-
gram one through program four, but
there is an interruption in the recording at
the end of each program while the head is
moved to another position on the tape.
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The same applies to cassettes when you
reach the end of the tape side and have to
turn the cassette over. Formost RTTY ap-
plications only portions of each program
will be used for recording or playback,
and the interruption at the end of a pro-
gram will not be significant.

In use, four separate messages canbe
recorded on the four separate programs.
After sending the first message (program
1), the fast forward is used to reach the
end of the tape. Selecting program 2 will
then allow the second message to be
sent, after which the fast forward is again
used to reach the end of the tape. Pro-
grams 3 and 4 are selected the same way
to send the third and fourth messages. If
a repeat of any message is needed, the
program containing that message is se-
lected a second time, and the message
will then be repeated. The same proced-
ure can be used to record incoming mes-
sages with easy, accurate access to the
messages for playback or relay. This spe-
cific ability to locate the precise starting
point of recorded data is a great en-
hancement to RTTY tape operations and
eliminates one of the biggest disadvan-
tages of magnetic tape recording: the
ability to precisely locate specific record-
ed information easily and as often as nec-
essary.

All a.c.-operated home eight-track re-
corders are stereo types, providing the
second track for audio information as dis-
cussed earlier. The audio outputs are the
same as home cassette types, requiring
an amplifier for speaker operation, but all
are capable of driving a transmitter and
most have a headphone jack for monitor-
ing. All home eight-track recorders have
audio level meters for monitoring record-
Ing and playback levels. As with the other
types of magnetic tape recorders, the ac-
tual recording and sending time depends
on typing speed.

Hopefully, this article has given you all
the pros and cons of the various RTTY
tape systems and has provided you with
the information needed to choose a
method of tape operation or has encour-
aged you to try another method. Whether
you use time-tested paper tape or the
newer magnetic tape systems, RTTY tape
operation isa necessity for full enjoyment
of this aspect of amateur radio.
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Check your signal.
BLACKCAT Monitor Scope $209.95 ppd.

Blackcat JB-4001S—for continuous both sine and trapezoid patterns. Built-in
monitoring of your transmitting quality at audio generator for modulation and
low cost. transmitter testing purposes.

The dedicated monitor. Leave it in the 3" green phospher scope tube with
line and you'll always know what's hap- printed reference graticule (useful for
pening with your rig. Operates from calculating percentages). Black vinyl-
160-10 meters. clad steel case with black anodized alu-
Versatile. With familiarity you'll be able minum panel with white nomencla-

to interpret the scope patterns to deter- ture. Size: 10%2"W x6%"H ‘
mine power output, distortion, audio x11%"D. ‘ 1CS

noise, ALC action, carrier suppression, "E N 567

SWR effects, linearity, spurious o :
flat topping, plus AM modula-
tion characteristics. Provides

2 KW Coax Antenna Switch

4-positions (three
for ants. & dummy
load, fourth for re
ceive only). Coax
connectors, black
case with white no-
menclature mea-
sures 3-7/16FHx4-3/32°W x 4°D. ®
Model JB-1007SW, only $24.95 ppd.
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GRANDMASTER

MF MEMORY KEYERS

MFJ-484 “Grandmaster” Memory Keyer,*139%,

So easy to use you can probably use all its features without reading the
instruction manual. Has all the features you’ll ever need.

WEIGHT CONTROL TO PENETRATE
ORM. PULL TO COMBINE MEMORIES Sla
A AND B FOR 1, 2, OR 3 FIFTY ol
CHARACTER MESSAGES. g

MESSAGE BUTTONS SELECT DESIRED 25 CHARACTER MESSAGES.

RESETS MEMORY IN
USE TO BEGINNING.

MEMORY SELECT: POSI-
TIONS 1, 2, 3 ARE EACH
SPLIT INTO MEMORY SEC-
TIONS A, B, C, D (UP TO
TWELVE 25 CHARACTER
MESSAGES). SWITCH COM:
BINES A AND B. POSITION
K GIVES YOU 100, 75, 50,

SPEED CONTROL, 8 TO
50 WPM. PULL TO
RECORD.

MODEL hﬁfHM

LEDs (4) SHOW WHICH TONE CONTROL. VOLUME CON- DELAY REPEAT CONTROL LED |INDICATES OR 25 CHARACTERS BY
MEMORY IS IN USE AND PULL TO TUNE. TROL. POWER (0 TO 2 MINUTES). PULL DELAY REPEAT PRESSING BUTTONS A, B,
WHEN IT ENDS. ON-OFF. FOR AUTO REPEAT. MODE. C, OR D.

MFJ Grandmaster series memaory keyers make start sending. LED indicates Delay Repeat Mode. 50 WPM.

sending perfect CW almost effortless

They are so easy to use that you can probably
utilize all its many features without reading the
instruction manual.

Controls are logically positioned and clearly
labeled, Pots are used for speed, volume, tone
and weight because they are human orignted and
remember your settings with power aft.

Up to twelve 25 character messages plus a
100, 75, 50, or 25 character message (4096
bits total),

A switch combines 25 character messages
for up to three 50 character messages.

To record, pull out the speed control, touch a
message button and send. To playback, push in
the speed control, select your message and touch
the button. That's it!

You can repeat any message continuously and
even leave a pause between repeats (up to 2
minutes). Example: Call CQ. Pause. Listen. If no
answer, it repeats CO again. To answer simply

MFJ-482 ‘““Grandmaster?”’

MFJ-4B2

*99°%

Store four 25 character messages or a 50 and
two 25 char. messages in 1024 bits of memory.

Repeal function repeats messages. Memory re-
sets with button or paddle. Memory LED.

Memaory saver saves messages when power is
lost. lambic keyer. Dot-Dash insertion.

Speed, volume controls on front. B8 to 50 WPM.

Weight control for QRM penetration. Tone con-
trol tor pitch. Speaker, All ICs in sockets.

Tune function keys transmitter for tuning.

Solid state keying. 6x2x6 inches, 12 to 15
VDC or 110 VAC with optional AC adapter, $7.95.

Instantly insert or make changes in any play-
ing message by simply sending. Continue by touch-
ing another button.

Memory resets to beginning with button, or
by tapping paddle when playing. Touching mes-
sage button restarts message.

LEDs show which 25 character memory IS In
use and when it ends.

Built-in memory saver. Uses 9 volt battery,
no drain when power is on. Saves mossages in
memory ‘when power loss occurs or when trans-
porfing keyer. Ultra compact, Bx2x6 inches. All
IC’s in sockets.

PLUS A MFJ DELUXE FULL FEATURE KEYER.
lambic operation with squeeze key. Dot-dash
insertion.

Dot-dash memories, self-completing dots and
dashes, jamproof spacing, instant start (except
when recording).

All controls are on front panel: speed, weight,
tone, volume. Smooth linear speed control. 8 to

MFJ-4B1 “Grandmaster”
MFJ-481

ss (+ 541

Store two 50 character messages.

Repeat function lets you repeat any message
continuously, LED indicates when memory IS in
use. Resets with button or paddle,

Tune function keys transmitter for tuning.

Linear speed control on front panel. 8 to 50
WPM. Volume control adjustable from rear panel.
Internal tone control. Speaker.

Memory saver saves messages in memory
when power is lost. Uses 9 volt battery. Reliable
solid state keying., 5x2x6 inches. 12 to 15 VDC
or 110 VAC with optional AC adapter, $7.95.
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Weight control lets you adjust dot-dash-space
ratio; makes your signal distinctive to penetrate
ARM.

Tone control. Room filling volume. Speaker.

Tune function keys transmitter for tuning.

Ultra reliable solid state keying: grid block,

cathode, solid state transmitter (-300 V, 10 ma.
max., +300 V, 100 ma. max.). CMOS IC's,
MOS memories. Use 12 to 15 VDC or 110
VAC with optional AC adapter, $7.95. Automatical-
ly switches to external batteries when AC power
1S lost.
OPTIONAL BENCHER IAMBIC
PADDLE FOR ALL MEMORY
KEYERS. Dot and dash pad-
dles have fully adjustable
tension and spacing for the exact "fesl” you
like. Heavy hase with non-:slip rubber feet elimi-
nates “walking.,” $42 95 plus $4.00 for shipping
and handling.

To order or for your nearest dealer
[" i ‘ CALL TOLL FREE jg |
Sl 800-647-1800 =
For tech. info., order or repair status, or calls
outside continental U.S. and inside Miss., call
601-323-5869.
e All MFJ products unconditionally guaranteed for
one year (except as noted).
e Products ordered from MFJ are retumable within
30 days for full refund (less shipping).

e Add shipping & handling charges in amounts
shown in parentheses.

Write for FREE catalog, over 80 products

M F ENTERPRISES,

INCORPORATED
Box 494, Mississippi State, MS 39762




In the second part of this continuing series, K4TWJ
delves into the realm of slow scan television. Here is a
new frontier for many to ponder and an area which
greets each new pilgrim “face to face.”

OHE of the most popular and exciting
frontiers in amateur radio today is the vis-
ual communications world of Slow Scan
Television. Transgressing a step beyond
conventional amateur radio activities,
SSTV is a narrow bandwidth video system
which can be used in the Advanced class
portions of 80, 40, 20, and 15 meters, and
in the complete s.s.b. portion of 10 me-
ters. The audio tones associated with
SSTV afford direct compatibility with
one's existing h.f. s.s.b. gear, the SSTV
camera merely connecting to the trans-
mitter's audio input while the SSTV moni-
tor connects in parallel with the re-
ceiver's audio output. On the air these
SSTV signals sound (to unfamiliar ears)
similar to RTTY with a slightly more
“musical air'' and brief tone bursts every
8 seconds. The vast avenues of enjoy-
ment and unique communication chal-
lenges relative to these tones will be the
primary topics of discussion in this arti-
cle. We will assume the reader is relative-
ly well informed on the general concepts
of Slow Scan TV, and thus direct our dis-
cussion towards late-breaking informa-
tion and recent innovations in this excit-
ing frontier.

There are over 130 countries active on
SSTV at the present time, and this tally
continues to increase almost daily. While
the majority of video activities continue to
center around 14,230 and 3,845 kHz,
other amateurs scattered throughout the
high frequency spectrum also possess
SSTV gear which stands ready for opera-
tion whenever the topic of video arises
during the course of an aural QSO. In
other words, don't conclude an amateur
(either local or DX) isn’'t video equipped
until you've asked him . . . our ranks are
growing rapidly!

*Eastwood Village, #1201 South, Route
11, Box 499, Birmingham, AL 35210
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BY DAVE INGRAM*, K4TWJ

The information exchanged during
SSTV communications includes eveiy-
thing from views of Saturn retransmitted
to WEVIO, the Jet Propulsion Labs club
station in Pasadena, California, to
sketches of human eye operations trans-
mitted by a doctor in Texas. Other times
schematic diagrams of unique circuits or
special views of distant lands will be not-
ed rolling down the screen of various
SSTV monitors around the world. The in-
clusion of visual capabilities definitely ex-
pands one's amateur horizons and re-
news the interest experienced during
those early days as a radio amateur.

Evolutions in SSTV Gear

Digital electronics has made a strong
impact on the SSTV world, with scan con-
verters and SSTV keyboards acquiring
widespread acceptance. The Robot 400
Scan Converter has become a "'standard
item’’ for serious Slow Scanners, with the
Apple and SWTPC computers program-
med and interfaced for SSTV following
closely on its heels

Amateur Radio Frontiers—
Slow Scan Television

The basic Robot 400 performs excep-
tionally well for both transmitting and re-
ceiving SSTV pictures, with its only disad-
vantages relating to dedicated use of the
large 65K bit memory bank. Other coun-
tries have begun joining the digital scan
converter "‘bandwagon,’”” with Japanese

This excitihng SSTV picture of Saturn's
complex ring system was transmitted on
20 meters by WeVIO during the Voyager
flyby of November 1980. Audio descrip-

tions which tollowed each picture trul Vd £
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and German scan converters being the
most popular. While the Japanese con-
verter is rumored as being similar to the
Robot 400, no plans have been made to
import this unit. (CQ recently reviewed
the German addition to the field when
they described the Volker Wrasse SSTV
scan converter and keyboard in their
April 1981 issue on page 16.) Don Miller,
WINTP, recently began producing a lim-
ited quantity of additional 65K bit memory
boards for use in Robot 400’sas a live col-
or SSTV system. This concept is growing
in popularity both stateside and abroad,
bringing the reality of real time color
SSTV into clear focus.

While the basic Apple computer con-
tains less than 65K bits of memory, good
results (with limited grey scale) have
been achieved with this unit. Devoted vig-
eo enthusiasts can, however, "boot-
strap’' additional memory onto the Apple
and create a system which can function
as both a home computer system and a
“full blown' SSTV black and while and/or
color scan converter. Atthe present time,
only a limited number of amateurs have
achieved successful results using the Ra-
dio Shack TRS 80 for SSTV. We under-
stand massive modifications plus new in-
terfaces are necessary for this operation.

The evolution of digital scan convert-
ers has resulted in many P-7 and analog-
type SSTV units hitting the used market at
relatively low prices. These units are
ideal for getting started in SSTV and, if de-

80 meters. : . 3,845 kHz
40 meters . | ? 1?1!? 181 kHz
{dependmg on foreign QRM)
20 meters 14,230 kHz*
15 meters 21,340 kHz
10 meters . 28,680 kHz*

Fig. 1- Popular SSTV gathering frequen-

cies for amateur h.f. bands. Asterisks in-

dicate maximum activity frequencies.

Note all frequencies except 10 meters re-

quire an Advanced or higher class ama-
teur license.

sired, they can later be converted for op-
eration in the video frontier of Medium
Scan TV,

SSTVers are, by general nature, a
technically inclined group anxious to ex-
press themselves in ideas and designs.
Conseguently, various sideline areas and
circuit design concepts are always circu-
lating through the ranks. A compendium
of these innovations usually make their
debut at the annual Dayton Hamvention
during late April, with new ideas rekind-
ing everyone's enthusiasm for another
12 months. The developments first pre-
sented at the Dayton Convention include
noise-immune sync detectiontechnigues,
digital scan conversion, color SSTV, Med-
ium Scan TV, and much more. Commer-
clalmanufacturers of SSTV equipment al-
so join SSTV gatherings at Dayton, dis-
cussing their gear's concepts, while
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studying new techniques and systems for
widespread applications and possibly in-
troducing new eqguipment for the SSTV
market. This large amateur radio conven-
tion is thus the true '‘melting pot’' for
ideas leading to future SSTV systems and
gear.

Color SSTV

Soon after Slow Scan TV acquired its
initial foothold in amateur circles, various
color SSTV techniques came under in-
vestigation. The first and most popular
technigue for several years consisted of
placing cellophane or glass-type color fil-
ters obtained from Christmas decora-
tions, etc., in front of the regular SSTV
monitor and shooting a triple exposure
color photograph as the color separation
pictures were sequentially received and
displayed on the monitor screen. During
recent times, however, digital scan con-
verters with expanded memories have
peen usea to store each color-separation
picture and output the results to a regular
color television set. Essentially this con-
cept involves adding an additional 65K of
memory to the scan converter system
and loading red, green, and blue color-
separated information into these memo-
ries (the low percentage of red and blue
can be placed in a single 65K memory
bank through special processing). Con-
ventional color TV's with demodulated
SSTV video directly feeding color amplifi-
er stages can be used for displaying the
resultant color SSTV pictures. Dr. Don
Miller, WINTP, has realized very good re-
sults using two memory boards with the
Robot 400. Color SSTV transmission/re-
ception time is 16 seconds: 8 seconds be-
iIng used for each 65K memory. Interest-
ed parties can check with WONTP con-
cerning more information either during
the Saturday SSTV Net (1800 GMT;
14,230 kHz) or via mail with a large
s.a.s.e. Dr. Miller has been providing
these boards on a non-profit (cost of pro-
ducing only) basis to serious SSTV experi-
menters. Since the ""extra memory modi-
fication” is more technically involved
than merely plugging in a new board and
soldering a few wires, the prospective
color SSTVer should boast a good elec-
tronics background before delving into
the Robot 400 modifications.

The original red, green, blue color-fil-
ter/photography concept can serve as a
perfect way to begin color SSTV opera-
tions. Since digital scan converters such
as the '400 begin each frame at exactly
the same point, picture registration is not
a problem. Simply remember to never
move the camera until the triple exposure
Is complete. Later, additional memory
can be added to the '400 and the unit in-
terfaced to a color TV set via its red,
green, and blue amplifiers to provide real
time color Slow Scan.

The color filters can still be retained for
producing color-separation pictures from
the original black and white SSTV camera.
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Another technique which is being used
by at least three SSTVers was outlined in
July, 1980 CQ and November, 1980 QST
magazines. Three Hobot 400 converters
are used almost “‘asis’ to store separate
red, green, and blue SSTV frames. The
Fast Scan output of each Robot then
drives its respective color amplifier in a
color TV or monitor to reproduce full col-
or pictures. One SSTVer, WA7TWOD, uses
a Fast Scan color TV camera feeding a
color monitor; the monitor internally sep-
arates red, green, and blue videowhich is
then directed to the appropriate Robot
400 scan converter. We can thus surmise
that the SSTVer with visions of color ac-
tivities can now be accommodated in a
number of ways—the precise way being
directly influenced by available time,
money, and technical expertise.

Medium Scan TV

One of the recent spinoffs of SSTV in-
novations has been the creation of a spe-
cialized video frontier known as Medium
Scan TV. Inspired by the vision of ex-
changing real time motion TV pictures on
an intercontinental basis (without the use
of wideband relay links such as TV satel-
lites), a small group of dedicated ama-
teurs developed a 36 kHz f.m. video sys-
tem and secured special temporary au-
thorization from the F.C.C. to conduct
these communications/tests in the
29,100 to 29,300 kHz frequency range of
the 10 meter band. A Medium Scan TV
beacon operated by WANTP is active on
29,150 kHz at the present time, with in-
creased two-way video activities slated
for action in the near future. This MSTV
beacon is primarily active on weekends
during the first 10 minutes of each hour.
Information concerning late breaking
MSTV news plus actual MSTV test pat-
terns are included in these transmis-
sions.

Medium Scan TV concepts are guite
similar to accelerated Slow Scan TV ex-
cept horizontal and vertical scanning fre-
quencies are accelerated to provide mo-
tion capabilities while two interlaced
fields assist this effort and increase video
resolution.

Two basic items are required to re-
ceive MSTV signals: an f.m. receiver with
a 36 kHz i.f. bandwidth and capable of
tuning the 29 MHz band, and a video mon-
itor capable of scanning at MSTV rates to
reproduce received pictures. The receiv-
er may consist of an f.m.-modified and
realigned CB set, a modified f.m. unit
previously used in the 30 MHz service,
a modified h.f. amateur transceiver, etc.
Swamping resistors, stagger-tuned i.f.'s,
or additional i.f. strips outboarded before
s.5.0. filtering stages are the easiest
ways to increase bandwidth. An older P-7
SSTV monitor can be pressed into use
with MSTV by reducing horizontal and
vertical sweep generating capacitors (to
provide the faster scanning rates) while
acquiring sync puises directly from the
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ted by W6VIO during the Voyager flyby of
Saturn was this unique view of Minus,
another one of Saturn's many moons
The impact crater visible in the bottom
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area is 80 miles across

f.m. receiver's detector and directly
coupling video information from that de-
tector to the monitor's video amplifier
stages (which have been range-extended
10 36 kHz). Various discussions concern-
ing such MSTV modifications to P-7 type
SoTV gear have been aired during the
Saturday SSTV network gatherings. Dr.
Don Miller, WONTP, is also spearheading
this project. It should be realized that
MSTV parameters have not been finaliz-
ed, and that numerous concepts includ-
Ing ‘pseudo random dot and digitalized
video techniques are also being scrutiniz-
ed for their feasibility. Several years may
yet elapse before a “*finished’’ concept is
established. Now's the ideal time to join
the efforts of this exciting frontier!

As mentioned during the first part of
this article, the amateur frontier of video
communications encompasses many
avenues of experimentation open to pro-
gressive-minded individuals. Recently,
for example, some West Coast amateurs
pegan investigating a concept called
Medium Definition Narrow Band TV. This
“side expansion’’ of Medium Scan TV
proposes the use of a 4:1 interlaced sys-
tem to create aimost commercial quality
TV pictures which could, with special
F.C.C. authorization, be transmitted on
the high end of the 6 meter band. The pa-
rameters associated with this system
consist of 56 lines per field: 4 fields equal-
ing one frame. The field rate is thus 1/60
of a second, while 15 frames (complete
pictures) are transmitted each second. A
complete picture (4 frames) thus consists
of 224 lines. The horizontal scanning fre-
quency is 3,375 Hz, and overall signal
pandwidth is 600 Hz. One encouraging
aspect of this TV system is its compatibili-
ty with modified TV sets. A television's
tuner strip for Channel 2 can be moved to
6 meters, and modifications to existing
sweep circuits will permit direct opera-
tion at the lower scanning rates. Damp-

ing of the horizontal is not required; how-
ever, the flyback transformer can be re-
tained and used for supplying high volt-
age to the picture tube. Additional details
of this system should be available in the
near future.

The Future of SSTV

While we can't accurately predict the
evolutions of amateur video communica-
tions during the coming years, we can re-
flect on past situations and use this
knowledge to consider possible situa-
tions. Although commercial television

sets replaced radios as home entertain-

ment within a decade, audio communica-
tions are destined to continue as the
mainstay of amateur radio activities. Pos-
sibly this is due to the convenience of au-
dio versus communications (!), or possi-
bly the majority of amateurs enjoy the
“casual’’ life. Great! There's room in our
ranks for everyone, and these pleasures
are the backbone of our outstanding
nobby.

During future times we can expect o
see new concepis and new technigues
create video systems with the capabili-
ties of antiquating commercial TV with its
outdated analog parameters. Being re-
moved from the compatibility binds of
that system, amateur video enthusiasts
are free to develop unlimited globe-span-
ning systems. Computers and micropro-
cessors will, obviously, play a major role
in these future steps.

An upcoming event which should
serve a vital purpose while creating wide-
spread video interest will be the launch of
an amateur satellite which is presently
being readied for launch during Septem-
ber 1981 and which will be known as
UOSAT. Complete details on the UOSAT
satellite appear in a previous CQ article
on amateur radio frontiers by this author.
The spacecraft will provide views of earth
from an approximate height of 530 kilo-
meters, its digitalized-type SSTV signals
peing ftransmitited on approximately
145.900 MHz. Additional details on this
spacecraft should be available in the
near future. Meanwhile, anxious parties
can contact the project manager, Dr.
M.N. Sweeting, at the University of Sur-
rey in Guildford Surrey, England for late
breaking UOSAT news.

Summary

While it might seem that technical ad-
vancements have overshadowed actual
on-the-air SSTV operations, such is not
the case. Each day's SSTV activities in-
clude a vast cross section of views con-
sisting of basic ‘‘getting started'’ station
ID’'s and operator views to unigue scenes
from distant lands or pictures providing
information and assistance to remote or
isolated areas. The frontier of SSTV is
open to all radio amateurs, and an exten-
sive electronics background isn't manda-
tory for enjoying the excitement and fun.
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The word is out: Quads are in judging from the
animated hamfest and on-the-air discussions they
generate, as well as the impressive sales figures of
firms who manufacture these interesting and
distinctive looking antennas. Author W8FX has
thoroughly surveyed the field, and he takes a highly
readable approach to an oft-confusing subject.

A Primer:

The Cubical Quad Antenna

Part l—In The Beginning

There is no use denying it; The cubical
quad is one of the most popular of h.f. an-
tennas, second only to the conventional
Yagi-Uda array. Whether or not Dr. Hidet-
sugu Yagi, co-inventor of the famous an-
tenna that bears his name, would ap-
prove of the now-competing quad design,
we don’'t know. But as one can hardly
knock success, it's definitely worthwhile
to take a look at what's behind the “‘quad
craze.”

In this article we will examine the ori-
gins of the cubical quad. We will discuss
the basic loop antenna and two-element
quad, and describe multi-element and
specialized h.f. quads, We'll also look at
feeding, tuning, and matching considera-
tions, and introduce some v.h.f. and u.h.f.
quad applications. We will limit the math
to a few simple formulas, and will leave
specific construction details to the many
excellent reference sources listed at the
conclusion of this article.

Let’s begin by going back in time some
40 years.

Early Quad Development

The cubical quad antenna is, in some
respects, a "‘heretical off-shoot’" of the
classic Yagi-Uda beam antenna design.
The Yagi was the result of years of detail-

*317 Poplar Drive, Millbrook, AL 36054

BY KARL T. THURBER, JR.*, W8FX

ed scientific investigation and develop-
ment, with the initial work being done as
far back as 1926 by two eminent Japa-
nese engineers, Drs. Hidetsugu Yagi and
Shintaro Uda, both faculty members on
the staff of Japan’s Tohoku University.

The Yagi takes the form of a driven di-
pole with parasitic elements—thatis, ele-
ments having nodirect electrical connec-
tion to the transmitter. These are electro-
magnetically coupled to the driven ele-
ment, which in turn is coupled to the
transmitter. The parasitic elements are
known as the reflector and director, and
all elements are mounted in one plane on
a boom support and spaced at specific
distances from one another. Normally,
there is but one reflector and any number
of directors. In most cases the Yagi ele-
ments are made of aluminum tubing. By
the mid-1930s the Yagi had at least been
experimentally adapted to amateur radio
use, and by the last years of the decade—
as aluminum became more readily ob-
tainable and inexpensive—the Yagi had
made its mark in ham stations across the
nation.

The origins of the Quad were far re-
moved from the engineering laboratory.
The story is recounted that inabout 1940,
a group of American engineers were sent
from the United States to Ecuador to in-
stall and maintain the new missionary
station, HCJB, popularly known as ""The

Voice of the Andes." The group installed
high-power shortwave transmitting equip-
mentand a large Yagi array of classic de-
sign. The Yagi, though highly effective, al-
most resulted in the station's downfall.
Because of the high altitude, high humidi-
ty, and high power used, tremendous co-
rona discharges flowed from the tips of
each of the linear elements, with deterior-
ation of the aluminum in the tips the re-
suit. HCJB's chief engineer, the late Clar-
ence Moore, W3ALZX, developed an inter-
im solution in the form of copper balls
which he installed on the ends of each el-
ement to reduce the potential for corona
formation, This approach proved only par-
tially satisfactory, since corona discharge
still made its appearance in damp weath-
er, and the copper balls, which were of the
type used in bathroom flush tanks, added
hard-to-tolerate extra weight.

Engineer Moore later found a perma-
nent solution to the corona discharge
problem by shucking the idea that direc-
tional arrays must be assemblies of linear
half-wave dipole elements. He investigat-
ed the possibilities of using a closed-cir-
cuit driven antenna; a pulled-open folded
dipole, or loop, which would have no end-
points on which corona discharge could
form. Moore correctly reasoned that par-
asitic loop elements could be usedin con-
junction with the driven loop to form a di-
rectional, gain-type antenna comparable

20 e CQ e August, 1981

Say You SawltInCQ




m_

Classic 2-element cubical Quad design is
evidenced in this Hy-Gain tri-band “‘Hy-
Quad.'' The quad, which requires a single
feedline for all three bands and provides
individually tuned gamma matches on
each band, incorporates full-wave ele-
ment loops that require no tuning stubs,
traps, loading coils, or baluns. Antenna is
horizontally polarized, and its spreaders
are broken up at strategic locations with
a special plastic material insulator. Gain
claimed is in excess of 8.5 dBd; weight is
approx. 33 Ibs.

to the Yagi. He soon constructed a two-el-
ement quad and erected it at the trans-
mitter site. The antenna worked, the co-
rona discharge problem was solved, and
he later patented his invention following
his return fo the U.S.!

Despite early successes at HCJB, a
few shortwave broadcasters and aimost
no commercial radio users have made
use of the guad, even to thisday. The idea
of a serious competitor to the tried-and-
true Yagi was slow to catch on even in
amateur radio circles, despite several ar-
ticles in CQ and QST as early as the late
1940s extolling the many benefits the
quad could offer. In fact, until a recent
spurt in popularity mainly spurred on by
several companies specializing in easily
assembled quad kits, quads were gener-
ally erected not because of any claim to
superiority over the Yagi, but because of
other factors. These include the fact that
the antenna uses lightweight materials,

such as bamboo; aluminum is expensive
and, in many areas, unavailable; the an-
tenna Is readily suitable for home brew
construction; and few tuning adjust-
ments are required. Due, in fact, to these
reasons, the quad has enjoyed a degree
of popularity overseas not experienced
stateside. Recently, the quad has come
to be accepted on its own merits. Though
its popularity still lags behind the Yagi,
with its 14-year-plus headstart, you will
hear many quads on the air putting forth
excellent signals.

Question number one, of course, is
what makes the quad work?

The Loop and Its Close Cousins

The dipole and its beam derivative, the
Yagi, are familiar antennas whose theo-
ries of operation are fairly well known.
This is not quite the case with the cubical
quad; in fact, quad operation is mystifying
to most amateurs. The trick in under-
standing the quad's principle of opera-
tion is to go back to its origins in the sim-
ple loop antenna.

Loops of Many Kinds

The loop is a basic form of antenna that
has been with us for a long time. It is sim-
ply a large radiating coil that operates
much like a pulled-apart folded dipole (fig.
1). The exact form can take any of a num-
ber of shapes, such as a rectangle, hexa-
gon, square, diamond, or circle, with little
effect on performance characteristics.
Small loops are often used for receiving.?
But efficiency is low since radiation resis-
tance is also low and contained area is

small.
Large loops, on the order of one wave-

length in circumference, take on the es-
sential characteristics of the folded di-
pole, radiation resistance being higher
than that of the single-wire dipole; band-
width is markedly improved. The stretch-
ed-out folded dipole, or loop, produces
the familiar bidirectional figure-eight radi-
ation pattern similar to that of the dipole.
Whereas the single-wire dipole exhibits a
radiation resistance of about 70 ohms at
moderate heights, the folded dipole
shows a radiation resistance of about
280 ohms, and the loop about 125 ohms.
These figures will change for different
heights, and the loop impedance will de-
pend to some extent on its shape.

The loop is popular for a number of rea-
sons. Foremost among these is that it's
an excellent performer at low mounting
heights, having a much lower angle of ra-
diation than the dipole. At greater heights
the edge narrows so that on the higher
h.f. bands the loop produces an angle of
radiation comparable to that of the di-
pole. An added plus is that when compar-
ed with the ground-mounted vertical, a
DX favorite, a loop working at low heights
doesn't exhibit the ground losses shown
by the former,

A number of different loop configura-

300%2 balanced feedline
(A) Folded Dipole

The origins of the quad lie in the folded di-
pole, which has a bidirectional field pat-
tern similar to that of the basic (single-
wire) dipole. In the two-wire configura-
tion, radiation resistance is four times
that of the basic dipole (70 ohms), or 280
ohms. The folded dipole may be stretch-
ed out or pulled apart to take one of the
loop shapes shown below. Early loop and
quad beam development is credited to
the late Clarence Moore, WILZX and
dates to about 1940.

SQUARE

DIAMOND (quad)

Feedline to transmitter

c= 1A in all cases
€1 = 125 (nominal)
(B) Loop

The one-wavelength loop antenna, deriv-
ed from the folded dipole, can take any of
a number of forms, including circles, rec-
tangles, hexagons, diamonds, or trian-
gles; three of the more popular configura-
tions are shown here. The loop produces
a figure-eight field pattern similar to that
of the folded dipole, but it yields a power
gain of up to 2 dB relative to the dipole.
Nominal feedpoint impedance is 125
ohms.

Fig. 1- The folded dipole and the basic
loop.

tions have produced good results. Since
loops aren't too difficult to construct and
tune up (consisting as they do mostly of
wire), they can be installed in phased
pairs or in larger directly-driven arrays.
Two loops phased in collinear fashion are
popular and provide a modest gain—not
as much as a multi-element Yagi beam,
but better than the dipole. The gain of
phased loops changes with the spacing
between them. Very close spacing pro-
duces a gain of under 2 dB over a single
loop; increasing center-to-center spac-

'A fascinating discussion of the early
WOLZX quad development efforts ap-
pears in Bill Orr's authoritative book, All
About Cubical Quad Antennas, listed
along with other suggested references at
the conclusion of this article.

*See my Antenna Column this month for a
discussion of receiving loops.
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ing to about one-quarter wavelength
yields a 2.7 dB gain; and half-wave spac-
ing results in an approximate 3.3 dB gain
over a single loop. The two-element loop
is bidirectional, but its radiation pattern is
narrower than that of the single loop. This
requires that the fixed-mounted loop be
carefully oriented to favor desired direc-
tions.

We've indicated that loops can take on
several shapes. One of the most popular
s triangular, known as the delta loop, or
delta quad in its beam form. A good per-
former, it Is usually mounted with the
feedpoint and apex at the bottom to pro-
duce a DX-favoring low angle of radia-
tion. In other versions it is fed at one cor-
ner to produce dual horizontal and verti-
cal polarization. Itis also said to be tough-
er on both man-made and atmospheric
noise pickup than either the dipole or
vertical. The delta loop is a good beam-
like antenna design, often favored since it
requires less linear space than does a di-
pole cut for the same band—a major con-
sideration for installation on small urban
lots.

The Single-Loop Quad

A special case loop is the quad, named
for the four sides of the loop, which forma
square. The single-loop quad Is a simple,
inexpensive, and efficient bidirectional
beam antenna that yields modest power
gain when compared with the dipole,
Lightweight, and consisting of wire and
bamboo or fiberglass, the antenna canbe
rotated by a small TV rotator and mount-
ed on an aluminum mast.

Thus, the quad design takes shape: a
square of wire, each side one-guarter
wavelength at the desired operating fre-
guency, with overall circumference a full
wavelength. The guad loop can be fed
either at one side or at the bottom at a
current loop (point of maximum current).
If fed at the side, the loop will show a verti-
cal polarization characteristic; if fed at
the bottom, it will be horizontally polariz-
ed. Conventional amateur practice is to

feed the quad loop at the bottom to yield
horizontal polarization. This helps reduce
man-made noise pickup, which is usually
vertically polarized. In common with
other loops, the single-loop quad tends to
produce a low angle of radiation even at
low mounting heights.

Though the full-wavelength loop repre-
sents the usual loop dimension, it's possi-
ble to work effectively with smaller trans-
mitting loops. A popular variation is the
mini-quad loop, a directional, loaded
closed-circuit antenna that is but one-half
wavelength in circumference, or one-
eighth wavelength on a side. This is a par-
ticularly compact, directional antenna
that's a possible choice for restricted
space operation, yet is one that offers
performance equivalent to a dipole witha
similar radiation pattern. The mini-quad
loop is usually supported in a vertical po-
sition and fed at the bottom through a
matching network to produce a horizon-
tal polarization characteristic.

The Two-Element Quad

We have highlighted the guad loopas a
very attractive and high-potential anten-
na. It can be made into a two-element
beam, known as the cubical quad, which
iIs named for its distinctive appearance:
four sides forming a square, the two
squares forming a cube. The antenna
that results from the joining of the two
loops can be inexpensive, lightweight,
and simple. It can yield a gain of about 7
dB over that of the dipole—much more if
configured in a three-or-four-element ar-
ray. Front-to-back (F/B) ratios of 20-25
dB are common.

As with the quad loop, the cubical quad
consists of what are essentially two or
more stretched-out folded dipoles form-
ed into square loops. The loops are spac-
ed at specific distances from one another
and placed on a horizontal boom. The
driven element lies at the heart of the ar-
ray; it is directly coupled to the transmit-
ter through a feedline, usually coaxial

cable. The two-element quad hasanelec-
tromagnetically (parasitically) coupled el-
ement, the reflector, which is slightly
larger than the driven element. Larger
quads may sport one or more directors
(which are slightly smaller) to make up
three- or four-element arrays. As with the
quad loop, bamboo or fiberglass spread-
ers support the loops, holding them in po-
sition. Cubical quads can be designed
either as single-band or multiband arrays.
The latter usually involve the concentri-
cally placed loops for the various bands
(usually three: 20, 15, and 10 meters),
with the lowest-frequency and therefore
largest loop on the outside and the others
inside of it.

Quad Characteristics

The most popular cubical quad is the
two-element array, which uses a driven
loop and one reflector. This design re-
sults in a beam which is comparable in
performance to that of the three-element
Yagi, with about a 7 dB gain over the di-
pole and a F/B ratio of 20-25 dB, depend-
ing upon element spacing and adjust-
ment. Incidentally, using a reflector ele-
ment (rather than a director) with the two-
element quad produces a slightly better
F/B ratio, although overall gain is the
same whether a reflector or director is
used. Feedpoint impedance is in the

In a class by itself, the four-element quad
offers almost unparalleled performance,
but at a price, in terms of massiveness
and windloading. Three-band quad pic-
tured has a boom length of 20 feet and
provides a gain of approximately 12 dB
over the dipole, or 14.1 dB referenced
against an ‘‘isotropic radiator.”" This is
better than the gain offered by its closest
competitor in the Yagi family—the five-el-
ement wide-spaced array. (Photo courte-
sy Skylane Products)
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THE WORLD'S FIRST ¥
440 MHz SYNTHESIZED
HAND HELD RADIO

Tempo was the first with a synthesized
hand held for amateur use, first with a
220 MHz synthesized hand held, first
with a 5 watt output synthesized hand
held...and once again first in the 440
MHz range with the S-4, a fully
synthesized hand held radio. Not only
does Tempo offer the broadest line of
synthesized hand helds, Dbut IIs
standards of reliability are
unsurpassed...reliability proven

through millions of hours of operation

tempo _
does Il &=
again @&

thoroughly field tested, is so simple to
operate or offers so much value. The
Tempo S-4 offers the opportunity 1o
get on 440 MHz from where ever you
may be. With the addition of a touch
tone pad and matching power
amplifier its versatility I1s also
unsurpassed.

The S-4...5349.00

With 12 button touch tone pad...$399.00
With 16 button touch tone pad...$419.00
S-40 matching 40 watt output

hand held has been SO

Tempo S-I

The first and most thoroughly field tested hand held
synthesized radio available today. Many thousands
are now in use and the letters of praise still pour in
The S-1 is the most simple radio to operate and 1s
built to provide years of dependable service.
Despite its light weight and small size it is bullt 10
withstand rough handling and hard use. Its heavy
duty battery pack allows more operating time
between charges and its new lower price makes i
even more atfordable

Tempo S-5
Offers the same field proven reliability, features and
specifications as the S-1 except that the 5-5
provides a big 5 watt output (or 1 watt low power
. pperation). They both have external microphone
capability and can be operated with matching solid
state power amplifiers (30 watt or 80 watt output)
Allows your hand held to double as a powerful
mobile or base radio
S5-30 .589.00°

Fior use wWilln F\'p 1 ANao '-"; E

' . Tempo S-2

With an S-2 in your car or pocket you can use
220 MHz repeaters throughout the U.S. It
offers all the advanced engineering, premium
quality components and features of the S-1
and S-5 The S-2 offers 1000 channels in an
extremely lightweight but ruggea case

If you're not on 220 this is the periect way 1o
get started. With the addition of the S5-20
Tempo solid state amplifier it becomes a
powerful mobile or base station. If you have a
0N station. the S-2 will add tremendous versatility
rice. 5349 00 (With touch tone pad instalied.. $399 00)

No other

S-80...5149 .00°

CIRCLE 7 ON READER SERVICE COUPON

13.8 VDC power amplifier

$149.00

Specifications:

Frequency Coverage: 440 to 449.995 Mz

Channel Spacing: 30 KHz minimum

Power Requirements: 9.6 VDC

Current Drain: 17 ma-standby 400 ma-transmit {1 amp high power)

Antenna Impedance: 50 ohms

Sensitivity: Better than .5 microvolts nominal for 20 db

Supplied Accessories: Rubber flexantenna 450 ma mi-cad battery
pack, charger and earphone

RF output Power: Nominal 3 watts high or 1 watt low power

Repeater Offset: ¢ 5 MHz

Optional Accessories for all models

12 button touch tone pad (not installed): $39 16 button touch
tone pad (not installed): $48 ® Tone burst generatofr $29 .95

e CTCSS sub-audible tone control: $29.95 e | eather holster:
$20 o Cigarette lighter plug mobile charging unit: $6

TEMPO VHF & UHF SOLID STATE POWER AMPLIFIERS

Boost your signal. . . give it the range and clarity of a high
powered base station. VHF (135 to 175 MHz)

Drive Power Output Model No Price
W 130W 130A02 5209

10W 130W 130A10 S189
130W 130A30 $199

2w B0V BOADZ 5169

10W BOW BOA10 S149
JOW BOW BOA3C 5159

2W S0W 50A02 5129
IDA0Z 5 B9

i SRR LT,
AW

UMHF (400 to 512 MHz) models, lower power and FCC type accepled models
also available

Henry fadlo

Los Angeles. CA 90025 (213) 820-1234
931 N. Euclid. Anaheim, CA 92801 (714) 772-9200
Butler. Missouri 64730 (816) 679-3127

TOLL FREE ORDER MUMBER: |B00) 421-6831
For all states excep! Califorma
Calil residents please call coliect on our reguiar numbers
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NEW, MOLDABLE PLASTIC

COAX-SEAL

e Only material that will adhere to poly vinyl
or vinyl outer coax jackets.

e Farms and seals over odd shaped and
difficult fittings.

e Non-contaminating and non-conductive.

» Wide ambient temperature range
(—~30°F to + 1B0°F).

e Stays flexible for years thus insuring
moisture proof connections.

» Reuseable-allows you to quickly
disconnect fittings and reseal them with
the same material.

o A must for satellite TV-microwave work
-wire antenna at solder joints- in the shack.

Packaged in convenient 2" x 60" roll.
2 rolls $5.00 post paid.

DEALER
INQUIRIES WELCOME

Seals coax fittings fram moisture
and corrosion

COAX-SEAL® . the new space age material that is quick and
simple to apply. Remaove backing from approximately 6" of plastic.
Wrap outer covering toward fitting. After wrapping, knead to form
a smooth surface and force out air. EFFECTIVE - FOOL PROGF -
INEXPENSIVE.

Universal Electronics, Inc.
1280 Aida Drive, Reynoldsburg, Ohio 43068
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neighborhood of 60-75 ohms for element
spacings of 0.1 to 0.15 wavelength; this
permits a decent match to standard 50-
75 ohm transmission lines. A balun or
other means of maintaining system sym-
metry is useful to reduce the possibility of
stray transmission line pickup or a signal
radiation which would distort the array’s
pattern.

As with the quad loop, the vertical an-
gle of radiation of the cubical quad at
practical heights is lower than that of the
dipole or Yagi; the quad has a smaller
high-angle of radiation lobe than either
type, making it especially suited for DX
work.

Quad polarization may be either hori-
zontal or vertical but not both, sometimes
wrongfully assumed to be the case be-
cause the wire elements are strung in
both planes. Like the guad loop, the cubi-
cal quad is usually horizontally polarized,
meaning that it is fed at the bottom of the
frame. However, you will sometimes see
CB and 10-meter guads that are fed at ei-
ther side, resulting in vertical polariza-
tion.

Before discussing quad construction
and installation details, let's make some
comparisons between the Yagi and quad.
The basic guestion is, is the quad as good
as, better than, or worse than the Yagi?

Yagi vs. Quad

Asking this question is like opening up
Pandora's Box without having any idea
how to close it, yet it's always the first
question asked. A conclusive compari-
son between the two antenna types is well-
nigh impossible; any answer can only be
given in terms of ‘best for whom."' About
the best | can do is to cull out a sampling
of facts and well-considered observa-
tions from a number of sources and pre-
sent them here, so that you can form your
own judgments. Ready?

(1) The quad is about equivalent in
power gain to a Yagi having one addition-

al element. The quad also has more gain
than the Yagi for a given boom length,
weight, and turning radius.

(2) All beams work best at extended
heights, but the quad is more forgiving of
height deficiency than the Yagi. The quad
exhibits less ground effect and ground
loss.

(3) The quad generally has a lower an-
gle of radiation than does the Yagi, often
resulting in its “‘opening and closing’' a
band for long-haul work.

(4) The guad is a low-Q closed loop,
and as such is a broadband antenna. End
effects, prevalent with all dipole-like open
elements, are greatly reduced.

(5) The quad is a relatively “‘quiet’ an-
tenna, less susceptible than the Yagi to
precipitation static on reception.,

(6) Having no sharp end points, the
quad is less vulnerable to lightning strikes
and static discharges (recall the HCJB
story!).

(7) The quad is easier to adjust than
the Yagi due to less interaction between
elements as well as less-critical element
spacing.

(8) The Yagiis relatively easier to build
and install, is less susceptible to damage
from strong winds and ice storms, and is
more aesthetically pleasing than the
quad.

(9) The quad lacks greater popularity
since it requires extra effort to construct,
install, and maintain. As a three-dimen-
sional, '‘boxy’" affair, the quad is bulky
and fragile to handie and hoist into posi-
tion when compared with the two-dimen-
sional Yagi.

(10) Though much less expensive than
the Yagi if made of cheap, locally obtain-
able materials (such as copper wire and
bamboo), the guad may be more expen-
sive than the Yagi if fiberglass spreaders,
specially fabricated spiders, and other
costly fixtures are used in construction.

(11) No traps are required in the multi-
band quad, although feeding problems
can become quite complicated in triband
designs.

For best results, the quad should be In-
stalled at heights of 40-50 feet (higher if
necessary) using a telescoping or tilt-
over tower. It's much easier to install the
antenna on such a tower than to climb up
in the air and do the job. The tower may
be backed up against the house, using it
as a support, or guys (broken up with
strain insulators to avoid resonance ef-
fects) may be used. Remember to match
the square foot wind area of your quad
with the wind load your tower will handle.
A heavy duty rotor is required with all but
the smallest two-element quads. (Photo
courtesy L. W. Van Slyck, W4YM)

Construction and Installation

Quads are especially popular for
nomebrewing since essential materials
may be available locally; frame wire;
bamboo, fiberglass or aluminum spread-
ers; center-plate plywood; and the like.
Cost can be particularly low if bamboo
spreaders are used; for this reason, the
cubical quad is especially popular in trop-
ical countries where aluminum tubing
can be hard to come by but bamboo may
be found close by. Quad kits are now
available for the operator who doesn't
care to assemble the necessary materi-
als or to do more than minimum experi-
mentation in getting his or her quad to
perform,

Bamboo is the classic spreader mater-
ial of which most quads are made. Never-
theless, despite relatively low cost, the
bamboo arms can be short-lived due to
the weathering effects of the wind, sun,
and rain, even if heavily shellacked and
wrapped in vinyl tape or given a marine fi-
berglass coating. In some areas bamboo
can be difficult to find, although it may be
obtained from handicraft shops, import
furniture stores, basket shops, and even
rug stores.

Aluminum spreaders can alsobe used,
but they cause unpredictable capacitive
loading of the antenna assembly, even
though they may be of short physical
length. Small diameter PVC plumbing
pipe can be used for small quads, such
as those for 10-meter use. Fiberglass
spreader arms are considered to be most
satisfactory and generally superior to
other materials, especially in terms of
stability, strength, and minimal impact on
the array's electrical characteristics.
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Basic triband 3-element Yagi. Because they have been around longer and are more fa-
miliar to the amateur community, the Yagi-Uda beam remains the standard of DX ref-
erence around which other antennas, including the cubical Quad, are compared. De-
pending on element spacing and other construction details, the Yagi sports a typical
gain over the halt-wave dipole of 8 dB. A 2-element Quad has only slightly less gain, 7
dB, while a 3-element Quad boasts a 10dB gain, and a 4-element Quad, 12dB. Add 2. 1
dB to these figures if you're evaluating specs that are stated in dBi, or referenced
against an isotropic source, and be sure to know which the builder or manufacturer is
using. (Photo courtesy Cushcraft Corp.)

There is little doubt that this material
makes for the longest lived spreader one
can buy.

About the best thing that can be said
about quad materials is, '‘use the best
available." Unless high-quality materials
are employed throughout—in the spi-
ders, quad arms, and wire frames—the
array will be mechanically deficient, with
a sagging appearance the result and
even structural failure possible after a
short period of operation or following se-
vere weather. Quad design and construc-
tion is one place where the old maxim
“you get what you pay for'' clearly ap-
plies.

In terms of dimensions all h.f. quads
are the same, being constructed so as to
resonate as full-wave loops at a given fre-
guency. The circumference of the reflec-
tor should be about 3% greater than that
of the driven element; that of the director,
3% less. Approximate formulas for the
loop lengths, in feet, are:

Driven element = 1005
f(MH2z)

Reflector ~— 1030
f (MHZz)

Director = a75
f(MHz)

An element-to-element spacing of 0.12
wavelength is optimum. Since the quad

has a low Q-factor, in common with other
loop-derived antennas, the array exhibits
broadband characteristics and so will us-
ually cover an entire amateur band with
ittle difficulty.

The fledgling quad should be assembl-
ed in a clear spot in your yard. It can be
mounted on an 8-10 foot temporary mast
for Initial checkout of frame resonance
and parasitic element tuning. The array
should not be allowed 1o rest on the
spreader arms, since they are usually not
strong enough to take the added stress.
More on tuneup later.

You'll need a tower or other support for
your array. The higher the better, but a
tower 40-50 feet in height is usually ade-
quate for the quad. A telescoping tower is
desirable, as is one with a tilt-over fea-
ture. This is especially important in erect-
iINng a large and bulky array, since it's a
great deal easier to install the quad in this
manner than it is to hoist it in the air to
mount to the tower. The wind load the
tower will sately handle should be match-
ed against the wind area of the quad, and
a safety factor should be added. Tobe ef-
fective the antenna must be rotatable, so
a mechanical rotator is necessary. Very
light bamboo quads can be turned by or-
dinary TV rotators, though heavy duty, de-
signed-for-application, commercial-qual-
ity rotators are much preferred for long-
term reliability.

(To Be Continued)

call toll free:nights

(800) 231-3057

6-10 PM CDST, M.W.F.
days: 713 658-0268

ICOM IC7T20/AC ....... $1298
L ET et 729

L5 [ S 249

G2 s e 269

Santec HT1200........... 299
ETO Alpha78 ......... 2707
S T2 S 2036

FOR- o 2 1585

TOPR . =t 1866

Telrex 10250 T el L e 425
Drake TR7DR7 ......... 1349
IITORT e oata ot 1299

AEA Morse matic ....... 169

Order KWM 380 Now
OLD PRICE
Rockwell Accessories in Stock

BashBooks. ............... 9.95
Amphenol Silver Plate PL-259. 1.00
Antique/Rare Tubes......... Call

T P e A 38
Timex 24 hour Wallclock. ... 24.95
BOBOLBOOA vovili e saratssln 749
GHBIC TO3 o o s e s50e we 1195

Bird 43 SLUGS
Portable VJ Amplifier

2 watts in 33 watts out..... $89.95
Belden 9405 Heavy Duty
Rotor Cable 2#16,6#18 . . . . . 45¢/ft

Belden 8214 RG-8 Foam . . .. 36¢/ft
Belden 9258 RG-8X

SR e b e O Y 19¢/ft
Alliance HD73 Rotor ...... 109.95

Call for TS830S, TS130S, TS-530
plus accessories

MASTERCARD VISA

All prices fob Houston except where in-
dicated. Prices subject to change without
notice, all items guaranteed. Some items
subject prior sale. Send letterhead for Dealer
price list. Texas residents add 6% tax.
Please add sufficient postage, balance
collect.

MADISO

Electronics Supply, Inc.

1508 McKinney

\Houston, Texas 7?010)
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As the CQ WW Contest season approaches and
preparation begins in earnest, we thought we would try
to head off some recurring problems that faced the
committee last year. Please take the time and read this
very carefully. It could save you valuable points.

working

The CQ WW Contest

A potpourri covering:

After checking the 1980 CQ WW logs,
itis alltoo clear that not everybody under-
stands the CQ WW multi-operator, single
transmitter category of entry. Failure to
comply with the CQ WW Committee rules
usually results in the log being reclassifi-
ed as multi-operator, multi-transmitter
(MOMT). The guidelines for multi-single
are really quite simple. Take a few min-
utes to understand what is being said.

The Rules currently define the multi-
single category of entry as (taken from
CQ, Sept 1980):

lll. Types Of Competition
1. Single Operator . . .
2. Multi-Operator (all band only)

a) Single Transmitter, only one trans-
mitter and one band permitted during the
same time period (defined as 10 min-
utes). Exception: One—and only one—
other band may be used during the same
period—if and only if—the station work-
ed is a new multiplier. Logs found in viola-
tion of the 10-minute rule will be automati-
cally reclassified as multi-multi to reflect
their actual status.

Now let's talk about the rule, Multi-op-
erator, single transmitter (MOST) was set
up to provide a category between multi/

*174 Wexford Way, Basking Ridge, NJ
07920

CQ WW Contest Committee

multi and single op all band. It allows
more flexibility than single op, but not
guite as much as MOMT. The main idea
to keep in mind is that you are allowed
two (2) transmitted signals at once. We'll
call one transmitter the Runner and the
other the Multiplier.

The Runner will be the main mode of op-
eration. You use it to contact the most
stations possible. You don't care if you
work multipliers or not, aslong as youcan
run (work stations at a very fast rate). The
only limit to the running transmitter is that
it must remain on a band for at least 10
minutes. After 10 minutes you can QSY to
any other band. Which band doesn’t mat-
ter. Just be sure you stay on each band
for at least 10 minutes.

The Multiplier transmitter allows you to
work multipliers on any band except the
Runner band. There are, however, certain
important regulations governing the use
of the multiplier station. First of all, you
can only work multipliers. 1t can be a
country multiplier or a zone multiplier.
The multiplier must be a new multiplier on
that band. Once you have worked that
country or zone on that band, you cannot
work it again using the Multiplier transmit-
ter. |If you do, you are violating the rules.
The other important rule is the “"10-min-
ute rule'' again. Therefore, the 10-minute
rule not only applies to the Runner but also

Finding Additional Multipliers
Operating An Efficient Multi-Single
Another Rule Change
Insight Into Log Checking
Who Is The Committee?

BY DOUGLAS ZWEIBEL*, WB2VYA

to the Multiplier transmitter. Or put anoth-
er way, there is one 10-minute rule for the
Runner and another Separate 10-minute
rule for the Multiplier station.

Let's take a real-life example. You are
running on 20 meters. Ten meters is just
opening and you hear a new multiplier,
You call the DX station on 10 meters and
work him at 0107 UTC. You have now es-
tablished 10 meters as the Multiplier fre-
quency. You must stay on 10 meters for
at least 10 minutes (until 0116 UTC). I
you hear another multiplier on 10 meters
you are allowed to work it. But if you hear
another multiplier on 15 meters, you can
not work him until 0117 UTC. If you did
make contact on 15 but at 0116 UTC, it
will not be counted because you violated
the 10-minute rule.

How about if you have been running on
20 meters for 2 hours? One of your opera-
tors says that 15 meters is opening. You
change bands and run on 15 for 5 min-
utes. It's now 2200 UTC. You've made 7
QSO's. All of a sudden the 10-meter oper-
ator comes to you and says that 10 me-
ters just opened and there's a tremen-
dous band opening. Your competition is
working 200 an hour! You want to QSY
but you can't. You must stay on 15 meters
for at least 10 minutes or until 2209 UTC.
Your first QSO on 10 meters will be legal
at 2210 UTC. If you did QSY to 10 meters
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at 2205 UTC and had 17 QSO’s in 5 min-
utes, they would all be illegal and not
counted!

Another common situation is this.
You're running on 20 meters. You're
making 60 QSO's per hour. All other
bands are ""dead.” The 10-meter band
opens up and your 10-meter op hears
some good multipliers. He works them
and has established the Multiplier fre-
quency. It's now 1400 UTC. The 10-meter
operator starts to work anybody (non-
multipliers). At first it's only a few QSQO's,
but soon the band springs to life. He's
working 150 an hour, At 1415 UTC he tells
the 20-meter op to QRT because the 10-
meter rate is faster. The 20-meter station
stops running, and everyone is happy to
have more than doubled their QSO rate.
But what about the 15-minute overlap?
The 20-meter op made 15 QSO's (1400-
1415 UTC) that were not multipliers, and
the 10-meter op made over 35 QSO's
(1400-1415 UTC) that were not multipli-
ers. There is a big problem. You are only
permitted One Runner station. The CQ WW
Contest Committee does not correct a
log to give best results. They correct it by
the rules. Since 20 meters was establish-
ed as the runner first, it is assumed to
continue to be the runner until it stops
working stations or until it starts working
only multipliers. The 35 QSQO's on 10 me-
ters are illegal and not counted. By work-
ing non-multipliers on 2 bands at the
same time, you are operating multi-oper-
ator/multi-transmitter. You will be subject
to reclassification to that category. Fol-
lowing are some examples of actual logs.

Look at the set of logs from G4XYZ.
The contest has just started, and he pick-
ed 20 meters as the Runner band. The rate
on 20 meters is about 80 QSO's per hour.
At 0000 UTC he works 9G1RT on 15 me-
ters, Fifteen meters is now the Multiplier
band for at least 10 minutes. At0007 UTC
and 0009 UTC he works two multipliers
on 10 meters. /s this legal? NO! He must
work multipliers on the 15-meter band
only until the 10 minutes are up. So
FY7BC and ZZ5EG are lost as QSO's and
as multipliers. At 0012 and 0014 UTC
more multipliers are worked on 15. Is this
legal? Yes. The rules require a minimum
of 10 minutes per band; more time is
okay. At 0015 G4XYZ works CX7B on 10
meters. This is legal. He has spent 14
minutes on 15 (more than the required
minimum of 10 minutes) so he can now
change the Multiplier band legally. G4XYZ
is now committed to stay on 10 meters,
working only multipliers for at least 10
minutes (until 0024 UTC). OABV is also le-
gal. At 0030 UTC he again changes the
multiplier band (back to 15 meters) and
works DJ1US/ST3. This is 100% legal.
Again, heis now required tostay on 15 for
10 minutes (until0039 UTC). But he works

(Top right) Runner band log sheet. (Center
right) Multiplier band log sheet. (Bottom
right) New multiplier band log sheet.
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1/2-size (75M only 66%)

Multi-Band (5, 4, 3 bands)
80/75M thru 10M

Broadbanded - no traps used

Prices start at *68.75

(|MbrsAIN))

THE MOR-GAIN HD DIPOLES are the
most advanced. highest performance multi-band HF
dipole antennas available Patented design provides
length one-half of conventional dipoles 50 ohm
teed on all bands, no tuner or balun required Can
be installed as mwverted VEE Thousands in use
worldwide. 27 models available including two
models engineered for ophimum performance for
the nowice bands. The Mor-Gain HD dipoles N/T
senes are the only commenical antennas specifically
designed to meel the pperational requirements ol
the novice license. Our |-year warranty is backed by
nearly 20 years of HD dipole production expenence

For detailed 5-page brochure, write or phone directly
to MOR-GAIN, PO Box 329C, Leavenworth,
Ks. 66048, Tel (913)682-3142
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MICROWAVE
DOWN CONV
Kttt 33¢.935

FREQ RANGE 71900 T0 2500M¥H2Z
MDC 9017 KIT.........534.95
MDC 6603 KI1.......549.95

MDC 907 WIRED....$84.95
MDC 6603 WIRED..595.95

VOLTAGE CONTROL TUNER

VET BT saerseoss 579.95
VCT WIRED $39.95

WOOD CABINET...57.95
ALUMINUM CABINET 574.95

MICROWAVE ANTENNA

ANTENNA KIT.........529.95

ASSEMBLED...........539.95
BOOTH INCLUDE MOUNTING H/W

ADD $5.00 BHIPPING B MANDIMNG ON ALL ORDERS

QUANTITY DISCOUNTS UP TO 50%
(31?)291—?280

TRIONYX IND
6219 COFFMAN RD.
INDIANAPOLIS, IN. 46268
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Running log sheel.

HP1, CO2, FM7, and WB4 on 10 meters
all before 0039 UTC! These are all illegal
QSO’'s and will be deducted. He has losta
total of 6 QSO's, 5 Zones, and 6 Countries.

Now look at NP2ZZ's set of logs. He is
on page 9 of 15 metersandis running. We
know that he is Running because of the
high QSO rate and the absence of “‘only
multiplier’' QSO's. He runs up to 1053
UTC, then starts running again on that
band at 1527 UTC. His logs for 160, 80,
40, and 20 meters show no activity from
1000 UTC until 1200 UTC. We know that
10 meters is the Multiplier band because
he is working only new multipliers from
1015 to 1030 UTC (up to F3TV). But also
at 1030 UTC he works G3VZT and G3VBL,
which are not new multipliers. These are
lllegal QSO’s; they are Non-Multipliers!
Looking at his log, we see many non-mui-
tiplier QSO’'s. Remember, he is running
on 15 meters until 1053 UTC. Even though
his QSO rate on 10 meters is faster than
15, itdoes not matter. Fifteen meters was
established as the Runner at some time

b

before 1001 UTC, and it will not change
until 1053 UTC when he stops working.
The log-checker has '"X-ed'’ every bad
QS0O. Working non-multipliers will have a
penalty of 3 additional QSO'’s per deduc-
tion. If the violation is very large, such as
is shown in NP2ZZ’s log, he will be sub-
ject to Reclassification to the multi-multi
category. This page has the following de-
ductions:

(44 bad QS0's) X (— 12 points each)
= — 528 points.

Claimed points = 120 + 117 = 237

Total of page 1: 28 MHz 237 +
(—528) = —291!1!

I

If at the end of the contest he had a
multiplier of 350, he has lost a total of
101,850 points on only one page!!! As
you now see, it pays to follow the rules.

The last log (YU7XYZ) is an example of
a perfect log. It's really easy to organize
yourself so that you can have such a log.
Here are some tips:

Say You SawltinCQ
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Multiplier log sheet.

1. Be sure that everyone in your group
knows at all times which band is the Run-
ner and which is the Multiplier.

2. Find the multipliers ahead of time!
If you're running on 20 and both 15 and
10 are open, alternate back and forth
from 10 to 15 to 10 to 15, etc. Be sure to
stay on each band 10 minutes. While the
10-meter station Is using up their 10-min-
ute period, the 15-meter operator should
be finding multipliers and noting the fre-
quency of each. When 10 meters finishes
and 15 meters starts their turn, they will
know exactly on what frequency to find
each multiplier. There is no time wasted
looking for multipliers. Use the 10-minute
period to work multipliers. Remember,
the 10-minute rule applies to the transmit-
ted signal only. And while 15 is working
multipliers, the 10-meter op should be
finding his next multipliers and writing
down their frequencies. In fact, you can
search on as many bands as you like at
any one time. Just be sure to transmit

only one Runner and only one Multiplier sig-

nal and each for at least 10 minutes per
band of operation.

Of course you don't have to use the
above method for most operation. The
category is also for those stations with
only one rig but more than one operator.
You can still have lots of fun operating like
that; it's just not very likely that you will
take first place.

How closely does the Committee
check your multi-single score? Suffice it
to say that every minute of every band of
operation is logged on a huge cross-
check sheet. Yes, every single minute! |
you've made a time violation, you can bet
your last penny that it will be found and
corrected. But take heart; F3TV and
TF3IRA are just two of the 1980 entrants
who had their scores increased.

More Tips On The Contest

| hope that most of you have read the
article in the February 1981 edition of CQ
about dupe sheets. Several reasons were
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Signal Enforcert™ $169.95

The Kantronics Signal En-
forcer is a high-quality dual
filter that gives you greater
capabilities in audio filtering.

Here is what Dennis W.
Phillips, KA4RUL, of Orlando,
Florida wrote about his Signal
Enforcer:

“I am the proud owner of
your Signal Enforcer dual
filter. | realily like it. Tops!

| opted to buy a speaker
and baffler and your audio
filters, so for a littie more |
got some real capabilities in
audio filtering.

I like it... Thanks for a good
product. | had them take the
top off of the filter and com-
pare it with the(other brand
of) dual filter. Well you have
it made hands down. That
comparison alone would sell
anyone on Kantronics. Good

workmanship! ' '

The Varifilter, a single audio
filter, is an exact duplicate of
one Signal Enforcer filter and Is
built with the same high-quality
workmanship. Both models are
variable in frequency and band-
width.

The Signal Enforcer and
Varifilter also feature built in
115-230 Vac power supply, con-
stant bandwidth (regardless of
frequency), audio amplifier,
computer grade parts and
precision potentiometers. In ad-
dition, the Signal Enforcer in-
cludes a demodulator output.

If it is high-gquality, expand-
ed capabilities and fine work-
manship you are looking for,

the Signal Enforcer or Varifilter is

your best bet.

! LR ‘ !
-
i -

varifilter™ $119.95

K Kantronics

(913) 842-7745
1202 E. 23rd Street
Lawrence, Kansas 66044

August, 1881
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given for submitting a dupe sheet. Well,
here's another reason. One purpose of

World Wide DX Contest EE Gt

Lawy Full Weskpnd iof OV -fohsr | Thone f & Novienfoe |

the CQ WW Committee is to check and | s [YUTXYZ | [#]moe [ Jou WSl oo | 1.8 [t oo
correct logs. When we correct a log, we , T BTN | R, = T :
do so in both directions. If we see aotg:nun- Gy | stanon :::M Trow o Eﬂ-‘.*;“:‘ o | PN = BT o
try counted as a multiplierthatisn'tamul- | oo wgan  <a1y a1y |11 H& A | = RN
tiplier, we delete it. We also Add In multipli- 0iSesixi | | 5[ sP|
ers that you forgot about. Aimost every- 1L URZRFK! |5 UK
one (even the first place scores) forgets 13 oKimaw | o8| [ON
that the CQ multiplier list is composed of | |- 3. VK35A8 | S5 uA
the ARRL DXCC country list plus the | |- 14042 | lei O3] ¥
DARC WAE list. This means that UKINAD | I o' 6k’ ¢!  lop
(or any UN1 station) counts as another | 17 UC2ACA ] jued |
multiplier! So does GM3RFR (Shetland), 1y Gwiew " GQw
European Turkey (TA1), Sicily (IT9), and 15| dF1YE | | P o
Bear Island (JW)! DoyouknowwhichSVQ | | 19 oH SNG | €] oW
is on Crete? Or which Italian station isin | 003  ED3A2V | . EA.
zone 33? Wedo! One of thefirst steps | do SO B S .
_ - 32 Y43EA B yu
u\hEﬂ r;hecklng a log is to count up the 33  GD4 BEG M GD
muitipliers. | always go to the dupe sheets 34 OE2VEL B oE
to check for these “‘extra’’ countries. If 37 UKBMAF 1717 um
there isn't a dupe sheet, it's much less 39 EABAK 33 33 En8 3
ikely that the committee will find these 3\ PAdiou N Y4_A
stations by simply reading every line of ores UKTAAV 7 vm
the log. This is alsoagood reasontokeep | | 27, @M 1PS AR,
o9 41ulivy Y Yy
your dupe sheets sorted by a Prefix key. A
iot of you use the ‘‘backward’ method of
duping and enter calls by the last letter of B
the call. This is 100% legal, but it makes 1 .1
life tough when we try to help find you | |
more multipliers. Remember, we want | | | _ =4 igh
your log to be correct! | -
Beginning with the 1980 CQ WW con- £t
test, entrants submitting a computer typ- |
ed, or re-copied log were required to also e |
submit the original hand-written log. For | | | | |
many various reasons the committee has | |
decided to delete this requirement. But
we still require dupe sheets!
(Right and opposite page) These logs from 23 1 ews |53 2] p— IO
YU7XYZ are examples of perfect logs. Note Chupbicate G50 Coan mvar dismialil e HerALs T Tt

GET ORGANIZED!

Hare s a sl of 4 sturdy liles that hokds over I _—
4 yaars of your tavorte 8% « 11 magazines E E = 5

4 MAG FILES $4.95
Send §4 95 $1.00
for postage randling o
DGM INDUSTRIES
P.O. BOX 388-H
DOVER, N.H. 03820

‘‘ONV SAFETY BELT” r
A ““MUST’’ FOR SAFETY!
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AMATEUR Radio |l e
SR VAR EQUIPMENT Sy T

Please send all reader inquirias directly
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Wa0MY
Freskdant

At last!! — a safety beit designed to meet
the safely needs of radio amateurs, radio
stations, TV stations, boat owners, painters,
construction workers, maintenance people
— anyone with the need to climb — now at

g Ty

Cable: Unipage

e an affordable price.
’I/ - ﬁ D'R ECTORY NN Fur”ﬂﬂt‘h" S!a!gmtycgeit" iéri:ttﬂﬂd with M;;dgdmp
b of steal “D" rings. i |

' "3y [ e o B NOW AVAILABLE 3 1008 lenglh of % diasuomer ylon 10p O
- =g products  over 100 manufacturers. dis = ONV TOOL POUCH ?ﬂ?'t"ﬂdmﬂ‘mmﬂ'ﬁnﬁ_ﬂm“‘ﬂ
B gt | G| Ioders inchies proes specicatons and g DESIGNED FOR ONV SAFETY BELT AT o Looa COIE PIC (8 SN 4O
= ﬁa ; S m'mﬂ:m.mmmm = Sh-mﬁq‘ﬁlﬁg F.:Itpld ;l‘;jl'rﬁ:lniﬂ rﬁ;&m‘;’ traatrgi or msﬁ

S e mcrophones meters keyers et sistance. adjustable up to size
= gear SSTV RTTY VFO's and moref No ham library is complete without 2 = Immediate UPS Del'y ~ 88 waisL
B current edbon of B Dwectry BONUS  inchated with sach editan 52 mﬁmlﬂw "'9'”“':‘1“"
§ e newsefim onleneng the st pnce ad produd nlomaan )
o o L L ] UPI Communication Systems, Inc.
= ?“Eﬂﬁ;ﬂ'ﬂ“' $635 1S SWEZTEF §795 : Mail To: P.O. Box 902 » Saddle Brook, N.J. 07662

SN WA} 3 Chmplse 5  Durectorees N.J. (201) 279-7528 = ( 926-5277 |
B b epthbm b e (Office) 481 Getty Ave. * Paterson, N.J. 07503
| ]
B

i
HENGORE €ORP. 07 Q ! elex: 642597
9 JAMES AVE.. KENDALL PK_N.J.08824 &
Yaas snssssssssnesnnnmes® CIRCLE 68 ON READER SERVICE CARD

322 e CQ e August 1981 Say You Saw itinCQ



’ f
World Wide DX Contest m =
Last Full Weekeno ol (Ytohes (Phaone! & Movember (00 '
o T S S R B o o = e M iy T
TIME | A BER [ D i SERIAL NUMBEE o A 250
JM_i._:_ e :::Itlmm:cun IF:_;'"H ";:‘?‘ ::“"‘"i ANOH e | .f:m;'?)_r_' POINT
oooo qULiTU s9US [S91y [ 1 Mu . 1 |loqee L2T7A IS sTo
ol  LZZKKZ 20 (20 L3 HASKAE Iy M
ol G‘E‘fﬂqu .Lr G PEEGK | "y
03 O0ZSEY Yy |0Z  HASRFL v
04 ED3AZV " EA ok3ycL Iy
oS HZ LH2 21 2y HE SPSP8E K _IE TOP
66 UKSIAZ i ¥ UB segh22 <
07 UKASAD | 17 v SeSYM 15
of SRDAWA ' v '1f SP OK2rem (s OF THE ‘ | ‘\IE
[ o4 okl BLG | ', oK, N2L T oY% 3
o020 WK3AAC. 16 A3 smdemz E 1
21 OEYSZW | [ A8 e ¢ e HAS NP Iy PEAK READING
7. uPloy T uf E€laH &, WATT METER WM-2000A
13 OH2YY (e N EASETF % reads power in 200, 1000,
1y, K1NTm (RS aRC N T ORTKA " o 2000 watt ranges. 3.5-30
W LALK VR il EASAFC 3 = MHz. Reads average or PEP
26 smMSBLA 1 sm K1¥A 65 3 e d
27 HADKLC TR ¥IND e power output. Includes ex-
,u;' DPKENG iy DL Ny 5 punded VSWR scale.
29 TF3iRA Ho Yo TF k3 KP §
o0SL OR') KA 1y oN wiZzMm e U
§3 Pil1PT Iy PA Vo8 DBA y P A
54 Y312A Iy Y UKS mA& I
s FSVY B - Yis Y& 1]
57 UQ2GAGL L1 uva vl ABM e
s1 T4RYC Iy L HA3 KMA IS
otoo Yo KES 20 L HA3 KHC 'y
02 LY1AA T LX UKL R G t)
ps UELIAT s ue ¢ osTH Ly, IN-LINE WATT METER
Gt L s a3 3 vey FOR i WM-2000 reads power in 200,
. oA 1000, 2000 watts. 3.5-30 MHz.
Eﬂ World Wide DX Contest Im B Incl. expanded VSWR scale.
Last Full Werkend of Oetcber IPRone )l B Mowemboon 10W) i
cuse [YUTXYZ | [Xjewne [ Jow STERNVETY  wne| e e
TIME | | SERIAL NUMBER T*ﬂ‘:f’é 1, 050 || nme SERIAL NUMBER | F“T_";_ ’;-’l;'a B350
el SN SR R TN e | M i StNT | RCVD | Zane 1 P TS
ooco. 12 TSB (SIS "ﬁH’HF T\ |[eo31 ADEC SAIY sj04 3
SPEPB R EERD 5 A L
K1RX ﬂfl siwi 3 k216w 1 T
KIVIm Sy L N2AA S
. NYHRB S| K15V 5
- K3UuTE - kMY K o
LRIRR b e ) HIETRR N MOBILE WATT METER
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UNDERSTANDING
AMATEUR
RADIO

-

Do Q0 i1
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Published by the experts in Ama-
teur Radio, The American Radio
Relay League, Understanding
Amateur Radio is just the book for
the newcomer. There are over
210 pages of text with chapters
on: electronic fundamentals,
semiconductor and tube opera-
tion, how code and phone (AM,
S5B, and FM) transmitters and
receivers work, all about antennas,
tips for the workshop and test
bench, building transmitters, re-
ceivers, and power supplies, mak-
ing measurements, and how to set
up a station. If you are interested
in radio communication and basic
radio fundamentals then order a
copy of Understanding Amateur
Radio today!

——— T — —— — — — —— —— ——

UNDERSTANDING AMATEUR RADIO
$5 ($5.50 OUTSIDE OF THE U.5.)
SHIPPED POSTPAID. ALLOW 4-5 WKS.
FOR DELIVERY.

( ) My check for $ is enclosed.
( ) Please charge my Master Charge
or Visa

Name

Address

City State ____

&
©

Visa or MC account
number

Expiration date

MC Bank no.

cQ

— e S e e S e S S e e S — —— — — — | S — —

AMERICAN RADIORELAY LEAGUE

225 Main Street

— i —— R [ S S R S . S . S S S I S T S . S -

Newington, CT. 06111
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Another example of a perfect log from YU7XYZ.
to see recor roken. Beli T
A Final Word S ords broken. Believe me, we're

The CQ WW Contest Committee does
indeed scrutinize your log. Every mem-
ber is a very active contester, knows the
bands, knows who else is active, and
knows what is and what isn’t possible ina
l0g. We like to see big scores and we like

out to help you improve your score, Just
be sure that you do it within the limits of
the rules. | hope that any gray areas have
been cleared up. If you have any ques-
tions about any phase of the contest,
please write me or any committee mem-
ber. We'll be happy to help. L0}

1. Alan Dorhoffer, K2EEK
Editor, CQ Magazine
76 North Broadway
Hicksville, L.1., NY 11801

2. Frank Anzalone, W1WY
CQ Contest Chairman
14 Sherwood Road
Stamford, CT 06905

3. Larry Brockman, N6AR
Co-Director WW Contest
7164 Rock Ridge Terrace
Canoga Park, CA 91307

4., Bob Cox, K3EST
Co-Director of WW Contest
6548 Spring Valley Drive
Alexandria, VA 22312

5. John Battin, K9DX
Committee Member
126 Old Qak Drive
North Barrington, IL 60010

6. Terry Baxter, N6CW
Committee Member
4639 Katherine Place
La Mesa, CA 92041

7. Yuri Blanarovich, VE3BMV
Committee Member
P.O. Box 292
Don Mills, M3C 2E0
Ontario, Canada

8. Dave Donnelly, K25SS
Committee Member
68 Chestnut Road
Verona, NJ 07044

9. John Dorr, K1AR
Committee Member
30 Champa Road
Billerica, MA 01821

Lew Jenkins, N6VV
Committee Member
1750 Eucalyptus Street
Concord, CA 94521

10.

List Of The CQ WW Contest Committee Members

11. Don McClenon, N4IN
Committee Member
3075 Flarida Drive
Melbourne, FL 32901

Fred Morris, AD6C
Committee Member

2627 Castillo Circle
Thousand Oaks, CA 91360

Glenn Rattmann, KENA
Committee Member
14250 Calle de Vista
Valley Center, CA 92082

Jim Sullivan, W7EJ
Committee Member

3644 S.E. Gladstone Street
Partland, OR 97202

Reg Toumi, N6SYV
Committee Member
13976 Sagewood Drive
Poway, CA 92064

Gene Walsh, N2ZAA
Committee Member
677 Wood Avenue
Edison, NJ 08817

Douglas Zwiebel, WB2VYA
Committee Member

174 Wexiord Way

Basking Ridge, NJ 07920

Lenny Chertok, W3GRF
Committee Consuitant
8301 Temple Hills Road
Washington, DC 20031

Gene Zimmerman, W3zZZ
Committee Consultant
33 Brighton Drive
Gaithersburg, MD 20760

12.

13.

14,

15.

16.

7.

18.

19.
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MORE PERFORMANCE FOR YOUR DOLLAR!
COMPETITORS KNOW ABOUT THE

ISOPOLE 144
$39.95
ISOPOLE 220
$38.85
MAST NOT
SUPPLIED

ISOPOLE

DO YOU? STUDY THE FACTS...

'~ The IsoPole is building a strong reputation for quality in design and superi-
| or performance. The IsoPole's acceptance has already compelled another

large antenna producer to make a major design modification to his most
popular VHF Base Station antenna. Innovative IsoPole conical sleeve de-

couplers (pat. pend.) offer many new design advantages.

All IsoPole antennas vield the maximum gain attainable for their respective

lengths and a zero degree angle of radiation. Exceptional decoupling results

in simple tuning and a significant reduction in TVI| potential. Cones offer
greater efficiency over obsolete radials which radiate in the horizontal plane
and present an unsightly bird’s roost with an inevitable “fallout zone"” below.
The IsoPoles have the broadest frequency coverage of any comparable VHF
base station antenna. This means no loss of power output from one end of the
band to the other, when used with SWR protected solid state transceivers.
Typical SWR is 1.4 to 1 or better across the entire band!
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QOutstanding mechanical design makes the IsoPole the only logical choice
for a VHF base station antenna. A standard 50 Ohm S0O-239 connector is
recessed within the base sleeve (fully weather protected). With the IsoPole,
you will not experience aggravating deviation in SWR with changes in weath-
er. The impedance matching network is weather sealed and designed for
maximum legal power. The insulating material offers superb strength and
dielectric properties plus excellent long-term ultra-violet resistance. All
mounting hardware is stainless steel. The decoupling cones and radiating
elements are made of corrosion resistant aluminum alloys. The aerodynamic
cones are the only appreciable wind load and are attached directly to the
support (a standard TV mast which is not supplied)

Operating on MARS or CAP? The IsoPole and IsoPole Jr. antennas will
typically operate at least + 2 MHz outside the respective ham band without
re-tuning. However, by simple length adjustment, the IsoPoles can be tuned
over a wider range outside the ham bands.

Our competitors have reacted to the IsoPole, maybe you should too!
Order your IsoPole or IsoPole Jr. today from your favorite Amateur Radio
Distributor. For more information on other exciting AEA products, contact

Advanced Electronic Applica-

tions, Inc., PO. Box 2160,

i A Bringe you tne
Call 206/775-7373 Breakthrough!

PRICES AND SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION.
CIACLE 75 ON READER SERVICE CARD

ISOPOLE
144JR
ISOPOLE
220JR
$29.95 ea.

MAST NOT
SUPPLIED




Toll Free Number
800-528-0180

electronics (For orders only)

1900 MHz to 2500 MHz DOWN CONVERTER

This receiver is tunable a range of 1900 to 2500 mc and is inlended for amaleur radio use. The local oscillalor is voltage controlled (i.e) making the i-f range approximataly 54
to 88 mc (Channels 2 1o 7).

PCBOARDWITHDATA ... ......cc0cunen, e L re AN st o SR A e At T e T M Ll o e e e e e e e e $19.99
0 r s T T T R R WL R TS D O RERp R L i S P v T g1 S e Y S s R R R R $44.99
B B D W AL DAY B R A BRI Y o o it e T s e ek s e e e e s L s o 5 win S o o SO E W eine b e b6 R e R s ek b e (e A B $60.95
PCBOARD WITH ALL PARTE FORABHBEMBLY PLUB ZNBB0D | oo viirvesie s ooinoinsscn ks on e shibs s bmvd s eensoms o a s st iessieedisisvsbscass e .$89.99
PO BOARD ASSELMNEE BI AN TEITED v oo ionis s a0 st o bl b w s s slochih deial s ace e e slas o ach il e i i 050 Mo e b o e (L N ST e e e $79.99
PC BOARD WITH ALL PARTS FOR ASSEMBLY, POWER SUPPLY AND ANTENMNA . . ... oo vineattnnsssannsnesannssaansssssssnisssssseneennssaessonsessss $1509.99
BT RS ¥ A R I R e e T e e b s e b o sokm Sl a5 atee beicorwiate v lor wws ¥ o a5 o e o e $49.99
YAGHANTENNA & LONG APPRE 20 TO OB OIANN . . - oo icennsannsaaansssnssisass e ssneenessasesslasshessess o R, Y B MY T $39.99
L T L . O i S S T T S $64.99
2300 MHz DOWN CONVERTER HMRI, WITH DISH ANTENNA 6 MONTH WARBANTY .. ...ttt e s ee s ee s s ns s ssasansesasananaetosennnns $200.00
2300 MHz DOWN CONVERTER

includes convertar mounted in antenna, power supply, PIUs S0 DAY WARRANTY . . .. .. iionioirirsorosnicacscssassaaassasssassssasasnsssssssnsssssss . $200.00
OPTION 81 MAFS02 In front ond. (T OB NOISB PO . . . .. .. ... .o ovvsrscsssansnssssssissantosssnnssstdsasssoaasssassosaacasnsessns e 5299 39
OPTIOH B IR S i B A RO I . o i i e A S e s s e T RIS vl e A e e e R R ik S e e R A S S S Sl A e e $359 99

2300 MHz DOWN CONVERTER ONLY

10 dB Noise Figure 23 dB gain in box with N conn. Input Fconn. Output .. .. ... .. .. : S S e e L S S T e e I Y .. - 9149.99
7 dB Noise Figure 23 dB gain in box with Nconn. Input Fconn. Qutput .. ... ... ......... SN e S 1 S St e e IR P R < $169.99
5 dB Noise Figure 23 dB gain in box with SMA conn. Input F conn. Output ar gt M Kb g By g g e O e dly A ee int s En s ... 318999
PCBOARD FOR SOB UNIT WITHDATA oo vaivreisnasisnsessssinsenisesssssssesniessssnsensesnsesnssenssss Py e e e 4L el TS $35 .00
PCBOARD FOR 5dB UNITWITHALLPARTSFORASSEMBLY .........oovviiiiiniiriniaannss e Ll s g e Yo e Mk bty w2 $139.9%
DATA IS INCLUDEDWITH KITS ORMAY BEPURCHASED SEPARATELY . . .. ....00vvrecrmreerssn e setisatsmssnrtosasssssssrbasaassasamassorsassscsnasssss $15.00

Shipping and Handling Cost:
Receiver Kits and $1.50, Power Supply add $2.00, Antenna add $5.00, Option 1/2 add $3.00, For complele syslem add $7.50

HOWARDICOLEMAN TVRO CIRCUIT BOARDS
DUAL CONVERSION BOARD . . . . .. .$25.00

This board provides conversion frum thn '.1?-1 2 hlnd hm tn m HH: m n-l.in m-d buu:lpass ﬂlllﬂnq are provided and, second, to 70 MHz. The board nnntmns h-ulh local
oscillators, one lixed and the other variable, and the second mixer. Construction is greatly simplitied by the use of Hybrid IC amplifiers lor the gain stages. Bare boards cos!
$25 and it is estimated thail parts for construction will cost $270. mut: The two Avaniek VTO's account for $225 of this cost.)

4T pF CHIP CAPACITORS . . . .. .. e e S 7 SR TR S ... 58.00
Furmmlhdﬂlmn“nnm Emm.-.l: nl 6-47 pF
T e o~ L I P ey, Do .$25.00

This circuit provides about l:! dB gain unlh 5n nhrn input :n-:l u-utpul unpudlncu ll s d-us:gned tn l:lrr-u thl PWAFIMLEHAH TVRO Demodulator. The :nn-nulrd band

pass filter can be tuned for bandwidths between 20 and 35 MHz with a passband ripple of less than % dB. Hybrid ICs are used for the gain stages. Bare boards cost $25. 1t is
estimated thal parts for construction will cost less than $40.

01 pF CHIP CAPACITORS . ... ..
For use with 70 MH2 IF Board. Gunsas'ls of T m pF
R e | o B e A ik kv aamdh kS A s AR o ey B e e b b A e Ay sk e s e e ey . $40.00

This circuit takes the 70 HH: center 1ruquanc'|r satellite TV signals in the 10 to 200 millivolt range, detects them using a phl.u In;kud loop, deemphasizes and Hiurm the
rasult and amplifies the result to produce standard NTSC video. Other oulpuls include the audio subcarrier, a DC voltage proportional 1o the strength of the 70 MHz signal,

and AFC voltage centered at about 2 volts DC. The bare board cost $40 and total parts cost less than $30.

SINGLE AUDIO . e I e e e e A T 1 R g a0 7 A ST RAD ST Rk mei v ek o T o s L s N B L T e ke $15.00

This circuit re-cuvnra the audio signals from the 6.8 MHz Irequency. The Miller 9051 coils are tuned to pass the 6.8 MHz subcarrier and the Miller 9052 coil tunes for recovery
of the audio.

.................................... PP < 8 | !

R I e et o e o o e R e Tk 3w R ol b v . M o i e b A ki e e b b m B[4 B b i W L TP R i SRR P $25.00
Duplicate of the mnglu audio but also covers the 6.2 range.
Pl pa s R R e e o) e (o e R S e B e L A S e L S R T S P R T E S SN b e e e €16 6 e as (e a-i s ¢ e (415 63ls) 60 ..$15.00

This circuit controis tha VTO's, AFC and the 5 Mater.

TERMS:
WE REGRET WE NO LONGER ACCEPT BANK CARDS.

PLEASE SEND POSTAL MONEY ORDER, CERTIFIED CHECK, CASHIER'S CHECK OR MONEY ORDER.
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. ALL RETURNS ON ORDERS SUBJECT TO PRIOR
APPROVAL BY MANAGEMENT.

ALL CHECKS AND MONEY ORDERS IN US FUNDS ONLY.

ALL ORDERS SENT FIRST CLASS OR UPS.

ALL PARTS PRIME AND GUARANTEED.

WE WILL ACCEPT COD ORDERS FOR $25.00 OR OVER, ADD $2.50 FOR COD CHARGE.

PLEASE INCLUDE $2.50 MINIMUM FOR SHIPPING OR CALL FOR CHARGES.

WE ALSO ARE LOOKING FOR NEW AND USED TUBES, mz 242 89 l 6
TEST EQUIPMENT, COMPONENETS ETC. -

WE ALSO SWAP OR TRADE

O AT SRS TARDAINY, 00075 Magi 1o e 2111 W. Camelback
Phoenix, Arizona 85015

CIRCLE 80 ON READER SERVICE CARD



f /

Toll Free Number
800-528-0180

= 8 .
electronicsy (For orders only)
FAIRCHILD VHF AND UHF PRESCALER CHIPS RF TRANSISTORS
SSHI0DC 350 MHz Prescaler Divide by 10/11 $9.50 TYPE PRICE TYPE PRICE TYPE PRICE
95H91DC 350 MHz Prescaler Divide by 5/6 9.50 2MN1561 $1500 2N5580 $8.15 MM1550 $10.00
11C90DC 650 MHz Prescaler Divide by 10/11 16.50 2N 1562 1500 2NS5591 11.85 MM 1552 50.00
11C91DC 650 MHz Prescaler Divide by 56 16.50 2N1692 1500 2NS637 2215  MM1553 56.50
11C830C 1 GHz Divide by 248/256 Prescaler 29.90 2N1693 1500 2N5641 6.00 MM1601 550
11C700C 800 MH2z Flip/Flop with resat 12.30 2N2632 4500  2N5642 1005 MMIB02/2N5842 7.50
11C580C ECL VCM 453 ZN2B57JAN 252 2N5641 15.82 MM1807 865
11C44DC/MC4044 Phase Frequency Detector 3az 2N2876 12.35 2NG545 12.38 MM1661 15.00
11C24DC/MC4A024 Dual TTL VCM 3.82 2N2BB0 25.00 ZNSTE4 27.00 MM1669 17.50
11C060DC UHF Prescaler 750 MHz D Type Flip/Fiop 12.30 2N2927 7.00 2NSB42 B.78 MM1843 3.00
11C050DC 1 GHz Counter Divide by 4 50.00 ZNZO47 18.35 2M5849 2129 MM2605 300
MCOFC High Speed Dual 54 input NO/NOR Gate 15.40 2N2948 1550 2N5862 51.91 MM 2608 5.00
ZN2949 390 2ZN5913 325 W M B00E 223
MUFHP{ FAHS_ ) 2N2950 500 2N5922 10.00 MMCMS18 20.00
Size 468" x 468" x 150 $8.99 2N3287 430 2N5942 4600 MMTT2 1.17
2NI204 1.15 2N5544 8.92 MMTT4 1.17
2N330Y 1.04 2N5045 12.38 MMT2857 263
TRW BROADBAND AMPLIFIER MODEL CAB15B g:ﬁ :l" ﬁ g::?: ‘;E‘E :2532 3§ 933
Fe ncy r n M MH : 4 :
ey st b enlep Aok ey 0 2N3307 1260  2N6081 1005 = MRF247 33.30
Voltage 24 volts dc at 220 ma max $1999 2N3375 942  2NGOSS 1323 MAF420 2000
ZN3553 1.57 2NB0B4 14 .66 MRF4& 21 31.38
CARBIDE — CIRCUIT BOARD DRILL BITS FOR PC BOARDS 2NITS5 7.20 2NB0S4 715 MRAF422 a4 14
Size: 35 42 47, 49, 51,52 $2.15 2N3818 600 2NB095 11.77 MRF426 10.24
Size 53,54, 55, 56, 57,58, 59,61,63, 64,65 1.85 2N 3866 1.09 2NB0IE 20.77 MRF450 11.85
Size 66 1.90 2N3BEEJAN 2B0 2N6097 2954 MRF450A 11.85
Size: 1.25mm, 1.45mm 200 ZN3IBEEJANTX 449  2ZN6136 2015 MRF454 2183
Size: 3.20 mm 358 2N3924 334 2N6166 3860 HEF#&% 20.68
2N3927 1210 2N6439 4577 MRF47 2.50
10.7 MHz Narrow Band Crystal Filter 2N&0T2Z 1.80 2N6803 1200 MRF504 695
3 dB bandwidth 15 kHz min. 20 dB bandwidth 60 kHz min. 40 dB bandwidth 150 IN4135 2 DO INBBD4 12.00 MBF509 4.90
kHz min 2N4261 1460  AS0-12 2500 MRF511 8.15
Ultimate 50 dB. Insertion loss 1.0 dB max. Ripple 1.0 dB max. Ct. 0+ /-5 pf 3600 INAA2T 1.20 BFRO0 500 MRBFa01 5 00
ohms $5.95 2N4957 362 BLYS88C 2500 MRFS5177 21.62
MURATA CERAMIC FILTERS 2N4958 292  BLYSG8CF 300 IS 1.9
Models: SFD-455D 455 kHz $3.00 Sarpprsias 483 COG8 1500 tiii6eea o
CFM-455E 455 kHz 7 95 ZNS090 1231 HEPS3002 11.30 PT4612 500
SFE-10.7 10.7 MHz 5 g5 2N5108 403 HEPS3003 29.88 FPT4628 5.00
' 2N5109 166 HEPS3005 995 PT4640 5.00
2N5160 349 HEPS3006 19.90 ﬁg?;&g 10.72
- = b 2N5179 1.05 HEPS3007 24 95 B4 24 30
:EELEE::E:-EHT HEWLETT PACKARD — TEKTRONIX — ETC. ONE 184 200 HEPS3010 1134 PT9790 4170
: 2N5216 4750 HEPS5026 266 SD1043 5.00
491C TWT Amplifier 2 to 4 Ge 1 watt 30 dB gain $1150.00 2N5583 455 HP3ISEIE SD1116 3.00
60BC 10 mc to 480 me .1 uV 105V into 50 ohms Signal Generator 500.00 25589 6.82 HXTRS5104 50.00 S5D1118 5.00
608D 10 to 420 me .1 uV to.5V into 50 ohms Signal Generator 500.00 MM 1500 32.20 SD1119 3.00
B12A 450 to 1230 mec .1 uV to BV into 50 ohms Signal Generator 750.00 TRWMRA2023-1.5 4250
614A 800 to 2100 me. Signal Generator 500.00 40281 10.90
616A 1.8 to 4.2 Ge Signal Generator 400.00 40282 11.80
B16B 1.8 10 4.2 Ge Signal Generator 500.00 40290 2.48
618A 3.8 to 7.2 Ge Signal Generator 400.00
I 6188 3.8 to 7.2 Ge Signal Generator 500.00 CHIP CAPACITORS
620A 7 to 11 Ge SIQHHI Ganeratlor 500.00 1p! 27pt 220pf 1200pf
623B Microwave Test Set 900.00 1.5pf f
626A 10 Ge to 15 Ge Signal Generator 2500.00 We can supply any z.ggf ﬁﬁr g;gz; :Eg:
6954 124 1o 18 Gc Sweep Generalor 900.00 value chip capac- 2.7p! 47pt 300p! 2200p!
Alitech: "“”::‘:c":; g 3% sept  3pt  27o0p
9pt pf 360pt J300pt
473 225 to 400 mc AM/FM Signal Generator 750.00 i 10 10 §1.49 4.7pt 82pt 390pf 3900p!
Singer: 1. 50 129 56pf  100pt 430p! 4700p!
MFS5/VAR-4 Universal Spectrum Analyzer with 1 kHz to 27.5 mc Plug in  1200.00 51. 100 89 6.8pt 110pf 470p! 5600p!
Keltek: 101 - 1.000 69 B.2pf 120pf 510p! 6800p!
XR630-100 TWT Amplitier Bto 12.4 Gec 100 watts 40 dB gain 9200.00 1.001 up 49 10p! 130pt S80pft 8200p!
Polarad: 12pt 150pt 620pt 010m{
2038/2438/1102A 15pt 160pt 680pt 012mi
Calibrated Display with an SSB Analysis Module and a 10 to 18pf 180pt B820p! 015mf
40 mc Single Tone Synthesizer 1500.00 22p! 200pt 1000pf 018mt
HAMLIN SOLID STATE RELAYS: ATLAS CRYSTAL FILTERS FOR ATLAS HAM GEAR
120vac at 40 Amps 2.92-2.778
Input Voitage 3 1o 32vdc 5.5952.7/8/U
240 vac at 40 Amps YOUR CHOICE 54 99 5595 S00/4/CW
Input Voltage 3 to 32 vdc 55952 7LSB YOUR CHOICE $24.95
| 55952 TUSB
5.6452.7/8
9 OUSB/ICW

CIRCLE 87 ON READER SERVICE COUPON




oM°Hz Toll Free Number
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@ MOTOROLA Semiconductor The RF Line

MRF454 $21.83 MRF4A58 206

NPN SILICON RF POWER TRANSISTORS NPN SILICON RF POWER TRANSISTOR
. . . designed for power amplifier applications in industrial, com. designed for power amplifier applications in ndustrial,
mercial and amateur radio Equj_pment to 30 MHz. commerical and amateur rado egquipment 1o 30 MHz.

® Specified 125 Valt, 30 MHz Characteristics —

® Specified 12.5 Volit, 30 MHz Characteristics —
Output Power = BO Watts Q\ Output Power ==EIZI Watts
Minimum Gain = 12 dB Minimum Gain = 12 dB
Efficiency = 50% Efficiency = 50%
$ ® (Capable of Withstanding 30°1 Load VSWR @ Rated Pt and Vo

NPN SILICON RF POWER TRANSISTOR

. designed primarily for use in large-signal output amplifier stages.
Intended for use in Citizen-Band communications equipment
operating at 27 MHz. High breakdown voltages allow a high

MRF472 percentage of up-modulation in AM circuits,

® Specified 125V, 27 MHz Characteristics —
52.50 Power Output = 4.0 Watts
Power Gain = 10 dB Minimum
Efficiency = 65% Typical

“RF475 NPN SILICON RF POWER TRANSISTOR H“w 710 " $46.45

440 rto 470MC

. designed primarily for use in single sideband linear amplifier UHF POWER AMPLIFIER MODULE
output applicauions in citizens band and other communications
equipment operaiing ta 30 MHz. . .designed for 125 volt UHF power amplhifier applications in
industrial and commercial FM equipment operating from 400
@ Characterized for Single Sideband and Large-Signal Amplifier to 512 MHz

Applications Utilizing Low-Level Modulation, & Specified 12.5 Volt. UKHF Characteristics —

QOutput Power = 13 Watts
Minimum Gamn = 19.4 dB
Harmomics = 40 dB

® 5Specified 13.6 V, 30 MHz Characteristics —
Output Power = 12 W (PEP)
Minimum Efficiency = 40% (SSB)

® 50 {2 Input/Output Impedance
Qutput Power = 4.0 W (CW) & e %5 =
; A ® uaranteed Stability an 7] ness
Minimum Efficiency = 50% (CW) ¥ AT
Minimum Power Gain = 10 dB (PEP & CW) ® Gain Control Pin for Manual or Automatic Qutput Level Control
® Thin Film Hybrid Construction Gives Consistent Performance
® Common Collector Characterization and Reliability
=
Scopes with Plug-ins
Tektronix Test Equipment
4% Spectrum Analyzer 1OMC to 40CHT Tike new Q000 00
B Wideband High Gain Plug In L _?-t.ﬂ[l L6 1A 0 to |OMM? Scope with a 3576 Dual Trace OC to
LA Dual Trace Plug In 120.0n 7572 Sampling Plug In-and & 3TV7A Sweep Plug In,-Rack Moynt G, 00
i Fast Hise DL Flug: In 6100
iy Sampling Plug In 200. 00 565 DC to LOMHI Dual Beam Scope with & 2863 Diff and a 2861 Diff.
b Trangistor Risetime Plug In L1601 Piug In*s 200 00
" High Gain Differential Comparator Flug In 283:00 ;
TU=2 Test Load Plug: [r for S3075807 550 Main Frames 50,00 L £ P : [ Gk B P . Py
\A2 i Bean i Bl Trace Plug ti 21600 581 OC to BOMHI Scope with a B2 Dual Trace High Gain Plug In B0 00
151 Sampling Unit With 35085 Rizelime OC -ta. 1GHYP 730.00
LAY AL [ fferential Flug: In 13300
153 fiial Trace Ssmpiing OC to 1GHT Plug In R T Ko e e e R | iy g N LS
576 Bual Trace Sampling BC to BISMHE Flug (N 250100
117 A Sampling Sweep Plug [h TR [HE
o ypactrum Analyzer | to JEMHT Plug IN 1000, 0D TUbes'
&0 AmpliTier Plug In S0k, 00 “SIE B B Rl
51 Swiaepn Flug [n S0 Do 2E2R ¥ Ho00 SCEIGOF 116,00 Gl14EW F2.00
63/548 Wideband High Gain Plug [n 45,0 3-5007 102, 00 ACX 1000/ 30060 6159 L0 .60
537540 Dual Trace Plug In F12. 50 3= 10007 Z6H. 4 40X 5008 150,00 Bi61 75,00
537540 High Gain 0C Differential Plug In JE.0d JRZR/BLEA &, 00 ACX T H0ENA 750,00 6233 18.50
AT Wideband OC Differential Plug In 68,00 JEFHD0AD 150,00 4L 27 L R f.95
B4 Test Plug Inm For %80/581 Main Frames 1500 4-H54 45,00 HE150A 45,00 P i 4k, [l
107 Square Wave Generator .4 to 1MHZ 48, (0 4= 1E5A b, 5 41500 &2 .00 G9IE [4.7%5
aMpz2 Preampl | Fier #H: [o 40KH] £3.00 4= 2504 &8, 50 4K | 506G 14,00 7360 12.00
123 AL Coupled Preamplifier 25 00 4-2004 T1.00 ST2R/T I 601 39,00 1% 108t
I3 Current Probe Amplifier 50, (40 q < 1 O00A 154 00 BLFE . Ltk BOT 2 39,
144 Fime Mark Generator 363,040 G- 5008 145,00 fLGG PR B1U6 2.0
f2470 Program Control Gnit V50, 00 ACH250B 65, 00 B1IA 12,95 8156 7.85
2E0 Frigger Countdown Lnit 24 (0 AC EZROF HG 55 00 B13 2900 BAZ2E 1271
5I5A DC to 15MHI Scape Reck Mount 263, () ACEZSOK 113:00 SRIA7A 4z, 00 H295/PL172 128,00
543 OC to I3MHT  Scope 300,00 AC X208 32.00 i L0 by T i T
561 0C to 1OMHI Scope Rack Mount 150,00 4UX300A 147,00 146A £. 00 BEA0N /AL 0. 00
5614 OE to JOMMI Scope Rack Mount 20401, 00 £0X 1504 107,00 E1S6R/ 82544 7.0 Bad 0, ¥
B9LL 0.0

CIRCLE 82 ON READER SERVICE COUPON
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ARRA MEMORY DESCRIPTION PRICE
2416 Variable Attenuator $ 50.00
1614-E0 Variable Attenuator 0 to 60dB 75.00 2108 1Kk x B EPROM 5.00
EUSZ0A Variable Attenuator |8 to 26.5 GM2 100.00 2T16/2516 fE x B EPRDM S¥Yolt Single Supply 15.00
4684 -20C Variable Attenvator 0 to 18048 100, 00 2114/9]114 1K = & Static RAM &50n3 b.99
6684 - 20F Variable Attenuator 0 to 18048 100. 00 Z2llaLz2 1K = 4 Static RAM 250ns 5.99
211403 1K = 4 Static RAM 150ns 7.99
H 4027 4 1 1 Dynamic RAM Z.9%9
General Microwave 0 o sii b
100 For$100.00
Directional Coupler 2 to 4GHz 20dB Type N 75.00 4060/2107 &K x 1 Dynamic RAM 1.99
H | k rd 40%0/ 9050 4k x 1 Dynamic RAM g-gg
ewlett Pac 2111A-2/8111 256 x & Static RAM :
a 2112A-2 256 x 4 Static RAM i.gg
2115AL-2 1K x 1 Static RAM 55ns .
orid- oL el TNAICIS MoUm S 120.90  g104-3/4104 4K x 1 Static RAM 320ns 14.99
eg. Thermistor Mount (USED) 100.00 14.99
4778 200 ohms Neg. Thermistor Mount (USED) 100.00 [141-2 gh %1 oMt B S '
D - MCMEE41L20 4k x 2 Static RAM 200ns 14.99
XABTA 100 ohms Neg. Thermistor Mount (USED) 100.00 9131 1 x 1 Statfc RAM 300ns 10.99
X4878 100 ohms Neg. Thermistor Mount (USED) 125.00 . o b s
CIPIUI'E EGTt
JABBA 100 ohms Neg. Thermistor Mount (USED 150,00
A78A 200 ohms Neg. Thermistor Mount (USED 150,00 :
M, IReHSwemmaosis B T, TR e
X382A 21012 z Vanable Attenuator 0 lo 250.00 :
MCMEBA1OP 128 x B Static RAM 360ns 4,99
MCMEBE | OP 128 x B Static RAM 250ns 5.99
MC&8Z 0P PIA 8.99
NKZ292A Waveguide Adapter B65.00 MEEBZ0L PIA 5.99
B436A Bandpass Filter 8 1o 12.4 GHz 75.00 MCERZ 1P PIA 8.99
MCEBBZ 1P PIA §.99 |
MCMEBI0L 7 Mikbu 14.99
BAT1A RF Detector S0.00 M 684 0P PTM 9 £ 99
H532A 7.05 to 10 GHz Frequency Meter 30000 McEBASP CRT Controller 29,50
G532A 3.95 1o 5.85 GHz Frequency Meter J300.00 MCESASL CRT Controller 33.00
JS32A 5.85 to 8.2 GHz Frequency Meter 300.00 MCERS0L ACIA 10.9%9
M EE5IP SSDA 5.99
BOSA Carriage with a 444A Slotied Line Untuned Detector Probe 175.00 MCEBS2L SSDA 11.99
and B0O9B Coaxial Sioftted Section 2.6 1o 18 GHz M EE54P ADLC £2.00
MC6B60CICS 0-600 BPFS Modem £9.00
IATA B.2 to 12_4 GHz Noise Source 500.00 MO BAEZL 2400 BPS Modem 18.99
SI4TA 2 6 to 3.95 GHz Noise Source £00.00 My 38508 3 FB Microprocessor §.99
GI4TA .95 o 5.85 GHz Noise Source 200.00  wsx3852¢ FB Memory Interface 16.99
J34TA 5.85 lo 8.2 GHz Nose Source 200.00 Mx 152N FE Memory Interface 9.99
H34TA 7.05 10 10 GHz Nowe Source 540.00 M IEEAN FE Direct Memory Access 9.99
354 400 1o 4000 MHz Noise Source 310.00 2008- 1 MiCroprocessor 4.99
PS32A 124 to 18 GHz Frequency Meler 400.00 BOSOA Microprocessor 8.99
MS532A Frequency Meter 200.00  zeoceu Microprocessor 14.99
P3B2A 0-50d8 Attenuator 520.00 £520 PIA 7.99
3550 awalts 50 DC to 1000 Mc Attenuator 132.50 6530 Support For 6500 series 15.99
{650 Microprocessor 10.99
T™MS 1000NL Four Bit Microprocessor 9.99
NEZ292A Adapter 100.00 TMSA024NC 9 x 64 Digital Storage Buffer (FIFOD) 9.99
3503 Microwave Switch 100.00 TMSE01 INC UART 5.99
33001C PIN Absorption Modulator 295.00  mClaanl Bit Rate Generator 11.99
11660A Tracking GEH'EFE_MF Shunt o0.00 AYS=4007D Four Digit Counter/Display Drivers A, .99
101008 Feed Thru Termination 25.00 AYS5-9100 Push Button Telephone Diallers 7.99
H4Z21A 7.05 to 10 GHz Crystal Detector 75.00 AY5-2376 Keyboard Encoder 19,99
H421A /.05 to 10 GHz Crystal Detector Matched Pair 200.00  ay3-8500 TV Game Chip 5.99
TR1402A LART 9,99
- PR14728 LUART 9.99 I
Merrimac PT14828 UART 9.99
All-26A/ BO1162 Variable Attenuator 100. 00 a257 DMA Controller 9.99
BZ51 Communication Interface 9,99
. B228 System Controller & Bus Driver 5.00
Microlab/FXR 8212 8 Bit Input/Output Port 5 00
%6385 Horn B.2 - 12.4 GHz 60.00 MC14410CP 2 of B Tone Encoder 9.99
601-B18 X to N Adapter B.2 - 12.4 GHz 35,00  [cl4dle Low Speed Modem 14.99
Y&100 Counler 75 00 ML 14408 Binary to Phone Pulse Converter 12.99
MC 14409 Binary to Phone Pulse Converter 12.99
MC1488L RS23Z2 Driver 1.00
Narda MC 14829 RS232 Receiver 1.00
MC 14050 A/D Converter Subsystem 9.00
4013C-10 22540A Directional Coupler 2 to 4 GHz I0db Type SMA 90.00 M 140601 & Bit D/A Converter 7. 50
4014-10/ 22538 Directional Coupler 1.85 to 8 GHz 10dB Type SMA 90.00 MC1808/6/7/8 A Bit D/A Converter 'l-.ECI-
s0]14(-6 £e87/6 Directional Coupler 31.85 to 8 GHr 648 Type SMA 90.00 M 131309 Low Level Video Detector 1 &0
4015C-10 22539 Directional Coupler 7.4 to 12 GHz 10dB Type SMA 95.00 M1 349/50 Video IF Amplifier 1 17
4015C-30 23105 Directional Coupler 7 to 12.4 GHz 30d8B Type SMA 95.00 MC1733L LM733 0P Amplifier -.',|,|:|
3044-20 Directional Coupler 4 to B GHr 2038 Type N 125.00 LME ED Phase Lock Loop lhﬂ 00
04020 Direcitonal Coupler 240 o SO0 MC 2048 Type N 125.00 " o .
3043- 20, 22006 Directional Coupler 1.7 to & GHz 2048 Type N SO S LA Loy oo
1003-10/ 72011 Directional Coupler 2 to & GHz 10dB Type N 15.00 LW565 Phase Lock Loop 2.50
3003- 30/ 22012 Directional Coupler 2 to & GMz 30d8 Type N )5.00 | LMS67 Phase Lock Loop £.50
304 3-30) 22007 Directional Coupler 1.7 to 1.5 GMz 3048 Type N 125.00
22574 Directional Coupler 2 to 4 GHz 10dB Type N 125.00
30313 Coaxial Hybrid 2 to 4 GHz J4dB Type N 125.00
1032 Coaxial Hybrid 950 to 2 GHz I dB Type N 125.00
JB&/ 22380 Variable Attenuator | to 90dB 2 to 2.5 GHz Type SMA 550.00
223717 Wavequide to Type N Adapter 35.00
720-6 Fined Atternuator B.2 to 14.4 GHZ 6 dB %0.00
e electronicy
u1ol 12.4 to 18 GHz Variable Attenuator 0 to 60dB 300.00 TO‘“ Free Number
X101 8.2 to 12.4 GHr Variable Attenuator 0 to 60dB 200.00
cl0l Variable Attenuator 0 to 60dB8 200.00 300'528‘0130
205A/ 367 Slotted Line with Type N Adapter 100,00
1958 8.2 to 12.4 GHz Variable Attenuator 0 to 50dB 100, 00 (Fﬂr orders ﬂ“l?) (602) 242-8916
185851 7.05 to 10 GHz Variable Attenuator 0 to 40dB 100, 00
196C 8.2 to 12.4 GHz Variable Attenuator 0 to 45dB 100.00
1708 3,95 to 5.85 GHz Variable Attenuator 0 to 45dB 100,00 21 1 1 W ( ' lb k
GEEA Frequency Meter 5.3 to 6.7 GHz 100,00 . ame ac
140A,C,0,E Fizxed Attenuators 25.00 . i
1090, 1 Fized Attenuators 25.00 Ph Ar 85015
WEINSCHEL ENG. £692 Variable Attenuator +30 to 60dB8 100,00 oenlx, lzona
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a monthly feature by

KARL T. THURBER, JR., W8FX

DESIGN, CONSTRUCTION, FACT, AND EVEN SOME FICTION

More On Antennas For The Listener

Last month, our columnist W8BFX con-
cluded a two-part discussion of receiving
antennas. He reviewed common antenna
types and their use in specific receiving
applications. This month, in response to
reader mail, he continues with a discus-
sion of some specialized antennas you're
sure to find interesting. Who knows, if the
ham bands become frustrating, you may
want to take a break for some old-fashion-
ed Dx'ing!

When it comes toreceiving antennas,
the old adage '‘simplest is best'" usually
holds forth. This saying especially applies
to the antenna designs we have discuss-
ed in previous months: the randomwire,
dipole, and vertical. However, in certain
situations regular antennas are 100 noisy
for practical use, or they are too long and
cumbersome to meet limited space or
portability requirements. In this treal-
ment of antennas for the listener, we will
discuss receiving loops, highlight some
Interesting and unique space-saving an-
tennas, and mention some performance-
enhancing accessories designed to im-
prove your listening results.

Let's first talk about low-noise receiv-

ing loops.

Receiving Loops

Long singlewire antennas, especially
at the lower frequencies, develop a good
deal of signal but are likely to drive one
nuts from the high noise levels that are
commonly associated with most urban
and suburban locations. Loops, on the
other hand, are good antennas for v.L{.
through at least the lower h.f. ranges in
that they can be used to null out interfer-
ence—whether it be from undesired co-
channel or adjacent channel stations, or
from man-made sources.

Most loops boast a figure-eight recep-
tion pattern, somewhat similar to that of
the half-wave dipole. The basic loop is a
coll or wire whose diameterissmall inre-
lation to the wavelength (frequency) to

*317 Popiar Drive, Millbrook, AL 36054

Indoor tuned active antenna is designed
for desktop use and covers 300 kHz to 30
MHz in five bands. Tuned, adjustable tel-
escopic antenna minimizes intermodula-
tion effects, provides a degree of r.f. se-
lectivity, and reduces detected noise out-
side the tuned band of interest. Boasting
bipolar solid-state circuitry, the unit can
also be used as a preselector for an out-
side antenna. System works off of 110
v.a.c., 9-12 v.d.c., or 9 V battery for port-
able use. (Photocourtesy MFJ Enterprises)

which it is tuned. However, the actual
configuration can be in the form of a dia-
mond, octagon, triangle, or other shapes.

There are many advantages in using
loops, especially in space-restricted situ-
ations. They can work well yet be physi-
cally small, they can be rotated in both
horizontal and vertical planes to take ad-
vantage of their directionality, and they
can be peaked to a given frequency.
Loops that are enclosed in a special, non-
magnetic shield for noise reduction are
frequently much quieter than outdoor an-
tennas. The bottom line can be a signifi-
cant increase in the signal-to-noise ratio
—very desirable for DX work. Because
they are directional and can be rotated,
loops suffer a lot less from swamping and

intermodulation effects from strong local
stations than their wire counterparts.

Loops are not—at least yet—staples
at your local discount radio store. You
may have to build one yourself if you want
to check out loop antenna characteris-
tics. Few commercial loops are available
for the listener market, though Radio
West, 3417 Purer Rd., Escondido, CA
92025, has marketed several preamp
loops that cover the If., m.f., and h.f.
ranges, McKay Dymek, P.O. Box 2100,
Pomona, CA 81766 sells the model DAS,
a preamplified broadcast band (BCB) di-
rectional loop, as well as the DA7, a
shielded ferrite rod antenna for the long-
wave and medium-wave bands. Palomar
Engineers sells a neat loop/amplifier sys-
tem for v.L.1. through h.f. that uses several
interchangeable plug-in coils.

This month, it's our pleasure 1o review
the Palomar loop (specifications are de-
scribed in the insert photo).

| had the opportunity to do a '‘hands-
on'' check of the compact Palomar unit.
Never having worked with receiving
loops before, | was pleasantly surprised
at the little unit's excellent performance.
The loop did all it was advertised to do in
reducing man-made noise and nulling out
local ground-wave interference, and it
produced good signal levels as well.

| was able to check out both the BCB
and 160/80 meter loops; it was an inter-
esting experience. On the broadcast
band, using the antenna with a Clegg AB-
144 up-converter feeding a Kenwood TS-
TOOSP, it was surprising to find that, al-
most without exception, signals were
stronger on the indoor loop than on the
outdoor 30-foot randomwire. The eleva-
tion and azimuth adjustments allowed co-
channel BCB signals to be very nicely
nulled out, or desired signals peaked. It
was found that in the author's former
northwest Florida QTH, where Central
American and Caribbean BC stations
compete with domestic broadcasters for
channel supremacy, it was often possible
to receive two separate signals, one U.S.
and the other Latin, on the same channel
with little or no interference simply by ro-
tating the loop accordingly. Very deep
nulls could be obtained on local BC sta-
tions by "working'’ the loop in azimuth
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Many SWLs and amateurs too got their start in electronics by listening for distant
stations on the medium-wave or standard broadcast band. The difficulties of digging
down for rare, transoceanic DX on the medium waves presents a real challenge, one
that's said to equal that of DXCC or WAZ on the ham bands. Some requirements for
success include a highly selective receiver for split-frequency operation, a good out-
side antenna, and possibly a directional loop, as well as a low-noise location. Lots of
midnight oil and a good deal of patience help, too. If you want to get your feet wet in
BCB DX'ing, the following should keep you busy:

Calisign  Freq. (kHz) Location Station power (KW)
XEWA 540 San Luis Potosi, Mexico 150
CMW 600 Holguin, Cuba 150
CMQ 640 Havana, Cuba 50
KORL 650 Honolulu, Hawaii 10
YSS 655 San Salvador, El Salvador 10
— 657 Kangnam, North Korea 1500
— 665 Lisbon, Portugal 135
— 738 Tel Aviv, Israel 1200
JOIB 747 Sapporo, Japan 500
—_ 765 Dakar, Senegal 400
JOUB 774 Akita, Japan 500
PJB 800 Bonaire, Netherlands Antilles 500
— 834 Belize City, Belize 20
— 846 Rome, Italy 540
XEW 900 Mexico City, Mexico 250
KHVH 990 Honolulu, Hawaii 10
— 1017 Istanbul, Turkey 1200
— 1017 Wolfsheim, W. Germany 600
4AVEC 1035 Cap Haitien, Haiti 10
— 1044 Shanghai, Peoples Rep. of China 300
YVOZ 1200 Caracas, Venezuela 10
— 1395 Durres, Albania 500
4QD 1548 Queensland, Australia 50
- 1557 Nice, France 300
XERF 1570 Ciudad Acuna, Mexico 250
— 1593 Langenberg, W. Germany 800

Table |- DX'ing the broadcast band. There are many books available listing all the
foreign broadcast stations. Check the CQ Bookshop and elsewhere in this issue.

and elevation so that weak adjacent-
channel signals, previously obliterated,
could easily be received through the local
splatter and overloading. This also allow-
ed reception of some off-channel split fre-
quency stations previously buried in the
QRM. The 160/80 meter loop, which actu-
ally covers 1600-5000 kHz, worked nice-
ly and was especially effective in minimiz-
ing Loran QRM on 160.

If you'd like to try your hand at medium-
wave DX'ing, refer to Table | for a listing
of some not-so-hard targets for late-night
listening. Table |l shows some of the ma-
jor listener organizations you may wish to
contact.

Space-Saving Designs

There are a number of interesting com-
mercial antennas available for specializ-
ed DX'ing in addition to compact units
you can easily build yourself.

Gilfer Shortwave distributes two re-
stricted-space h.f. antennas in their
“RAK series,”” the RAK-1 and RAK-3.
Both are designed for outdoor installa-
tion. The RAK-1 is a mini-dipole that re-
quires less than 22 feet of horizontal

space. It uses a loading coil and folded-
back section which also forms a part of
the lead-in. The RAK-3 is a double dipole
consisting of two separately resonant
segments fed by a single coaxial cable.
The lengths of the two dipoles and the an-
gular spacing between them are said by
the manufacturer to hold the impedance
reasonably constant between 50 and 100
ohms, from 3 to 30 MHz.

Another small-space portable antenna
that reportedly works well is the coiled-
spring Slinky dipole, a variable-length,
electrically shortened h.{f. antenna that is
available in both amateur and s.w.l. ver-
sions. The s.w.l. model canbe usedinany
of two modes: tuned or untuned. To be
used in the unituned mode, it i1Is simply
stretched out in any direction to cover as
great an area as possible of your attic,
yard, motel room, apartment, or what-
ever. The antenna is connected to the re-
ceiver through a length of coaxial cable;
it's usable from about 500 kHz to 54 MHz,
or from 600 meters to 6 meters. Used in
the tuned mode for optimum perform-
ance on a particular band, the antenna is
simply set to the length specified in the in-
structions. When in use, the coiled arms

4DE}
N ELECTRONICS

DEBCO

RAPID MOBILE CHARGER

The DEB-TED Rapid Mobile Charger is a
constant voitage charger that will charge
your batteries off a 12 Volt source in 4-6
hours. You may use the charger at all
times, this includes transmit and receive
periods. It is equipped with a cigarette
lighter plug on the input side and the ap-
propriate charging plug on the output
side. Models available now for the Ken-
wood TR2400, Yaesu 207R, Tempo S1,
52, S5, the Wilson Mark Il and IV, and
the Santec HT-1200. Other models
availlable also please call or write
forinfo......... . ...934.95
COMING SOON
THE NEW AC VERSION

WORKS” CLOCK |
OUR EASIEST CLOCK

“SEE THE

\ 787 \'?*J
i TTTTTTT.
TO ASSEMBLE! |} LaLL

.wnf":l.
6 Digits 12 or 24 Hour A
Format Clock rests
between two pieces
of clear plexiglas A
GREAT CONVERSATION PIECE!

Kit is
complete including top quality PC board,
all components, pre-cut and drilled plex-

iglas and all hardware . ........ $29.95
Wiredand Tested . . .. ......... $39.95

VEHICLE INTRUSION ALARM
An easy to assemble-and install kit that
offers options not normally found in other
alarm systems. Hidden switch mounts
under the dash. Kit has provisions for
sensors and remote control switch. Pro-
grammable time delays for exit, entry and
alarm periods. Basic hook-up utilizes
dome light circuit activating when doors
are opened. The alarm will drive a siren
or pulse horn at a 1HZ rate. Not prone to
false alarm do to reliable CMOS circuitry.
No external switch required! Complete kit
with easy to follow instructions and
G T e A R R $12.95
Wiredand Tested. . ... ... .$19.95

PO.BOX 9169
CINCINNATI,OHIO 45209

Phone:(513)531-4499

* Add 5% Shipping for U.S. & Canada

* All foreign orders add 10%

* COD orders add $1.25

* Master Charge and Visa Welcome

* Orders under $20.00 add $1.00 handling
* Dhio residents add 4%:% Tax

Dealer Inquiries Invited
CALL OR WRITE FOR CATALOG

Say You SawitinCQ

CIRCLE 22 ON READER SERVICE COUPON

41




llllllllllllllllllllllllllllll

SLINKY!

a lot of antenna
in a little space

> son Slinky® dipele® with belical londing ®
> adintes a good signal st 1/10 wavelength long!

*patent No. 3858220
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at any length from 24 o 70 feet = no extTa baiun or tramamatch
nesged = portabie — erects b Atores in mnutes « small enough
B Fir A ATTIC o apartment « full logal powsr » low EWE ower
Complete MUTS. &, E 70 meler Dands « muth lower stmo
Lpoher ic noiEe pickup Than 8 veriiCal and needs no radisiy = kit
includes a pair of specialiy-made &-inch dia. by 4-inch

cadly, confining 115 fest of radisting
. RGSS/U coax, PLZSY connector, UG-175/U adaptor, 100 1
miylon rope and msiruciionl = noww in use by US Depl, of Slate,

US Army, radio schools, plus (houvsands of hams the werld

- Money Back Guarantee

A‘vM:LAELE AT ALL LEADING =
EALEH‘S IF NOT, ORDER DIRECT _

- uu- 300
i u:n.-p-t N.Y. 11784
>Complete Kit #80-40- 2ﬂ

s (N Y. residents add sales tax)

llllllllllllllllllllllllllllll

Please send all reader inquiries directly

TOWERS |

by ALUMA

HIGHEST QUALITY
60 fi. awm. ALUMINUM & STEEL
Crank-Up 40 Stesl
Model T-60-H Crank-Up

Model SHD-40
W TELESCOPING

(CRANK UP)

W GUYED (STACK-UP)

W TILT-OVER MODELS

Easy to install. Low Prices.
Crank-ups to 100 ft.

EXCELLENT FOR
AMATEUR COMMUNICATIONS

SPECIAL
Four Section 50 Fi.

Van Mounted Crank-Up
Aluma Tower

-— — —

Over 36 types aluminum
and steel lowers made—
Specials designed and

&l made—write for details

- — I — T

- Vs TN s ol e TR e

ALUMA TOWER COMPANY

BOX 2806CQ
VERO HEﬂ.LH FLA. 32960

(305) 567-3423 TELEX 80-3405

\
¥

g
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Contact these organizations for information on their programs and publications. In
most cases, a large s.a.s.e. or a nominal fee is requested to cover the cost of mailing a

sample bulletin and other literature:

® National RadioClub, Box 118, Poquonock, CT 06064. Publishes the DX News 30
times a year. Also distributes an extensive listing of technical reprints. Specializes in

broadcast band monitoring.

® |[nternational Radio Clubs of America, Box 21462, Seattle, WA 98111. Publishes
the DX Monitor 34 times a year, as well as several specialized publications. Devoted
primarily to DX'ing on the AM broadcast band.

® Longwave Club of America, P.O. Box 33188, Granada Hills, CA 93144.
Publishes The Low Down on a monthly basis. Longwave only.

® Newark News Radio Club, P.O. Box 539, Newark, NJ 07101. Publishes the

NNRC Bulletin. Mediumwave/shortwave.

® Speedx, P.O. Box E, Elsinore, CA 92330. Publishes Speedx each month. Focus
IS on shortwave broadcast and utility station DX'ing.

® Miami Valley DX Association, 4666 Larkhill Lane, Columbus, OH 43229. Issues
the DX World monthly. A general interest club.

® American Shortwave Listener's Club, 16182 Ballard Lane, Huntington Beach,
CA 92649. General interest, including utility DX'ing.

In addition to these, the umbrella organization of domestic listeners’ clubs is the
Association of North America Radio Clubs (ANARC), 557 North Madison Avenue,
Pasadena, CA 91101. For an s.a.s.e. ANARC will send you information and listings of

all its accredited member clubs.

Table II- Major listener club and organization sampler.

Four-and-one-half-foot whip at the heart of
the McKay Dymek DA-100 is directly cou-
pled to a base-mounted preamplifier for
high performance over the range of 50
kHz to 30 MHz. Fed through 50-ohm coaxi-
al cable from a control module located at
the operating position, the control box in-
cludes a combination attenuator/impe-
dance matching switch used to match re-
ceiver impedances from 50 to 500 ochms
or to introduce up to 20dB of signal attenu-
ation when required. The antenna can be
installed outdoors in either a horizontal or
vertical configuration; the weatherproof
housing can be mounted atopa TV mastor
placed on a flat surface, such as a balcony
or window ledge. (Photo courtesy McKay
Dymek)

MFJ antenna tuner/preamp allows match-
ing of the antenna to the receiverand up to
20 dB preamplification for weak-signal
work. Usable over the range 1.6 to 30 MHz
and capable of handling two antennas and
two recejvers, the operator can select tun-
er-only, tuner with preamp, tuner with 20
dB preamp, or bypass functions. Unit in-
cludes an adjustable gain control and has
both coax and phono jacks. (Photo courte-
sy MFJ Enterprises)

of the dipole (which contain a total of 335
feet of conductor) act like distributed in-
ductances to enable the Slinky's effec-
tive electrical length tobe as much as five
times the physical length. The antenna is
made by Teletron Data Corp., Kings Park,
NY 11754.

The Partridge Joystick is a British im-
port first introduced in 1960 by G3CED.
Separate versions are available for high-
power amateur and low-power or SWL
use. The Joystick system consists of
three main elements: the eight-foot-long
metal-tubing VFA (variable frequency an-
tenna) radiator with built-in center load-
ing coil, the singlewire transmission line,
and the antenna tuning unit (ATU). The
Joystick is an omni-directional antenna
when mounted vertically; it can also be
mounted horizontally or at the odd angles
sometimes required for difficult apart-
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For the amateur whose attention has fo-
cused on ham-band gear in recent years,
there is a good deal of sophisticated com-
munications gear that has been introduc-
ed to fill military, industrial, and maritime
needs. A good example of such equipment
is this McKay Dymek DR 44, a "‘profes-
sional’’ receiver covering 50 kHz to 29.7
MHz continuously. Set features PLL digital
synthesis, special a.m. envelope detector,
crystal and mechanical i.f. filters, high lev-
el r.f. front end, and independent selection
of reception mode and i.1. filter. The unit al-
SO Doasts a double balanced diode ring
mixer, which is said to provide freedom
from intermodulation interference and
overioad in strong-signal areas while elimi-
nating the need for a manually adjusted
antenna preselector in many installations.
Note the unusual five-knob ‘‘dial-in"' fre-
quency selection scheme. (Photo courte-
sy McKay Dymek)

ment window or balcony installations.
For receiving, many DX'ers have report-
ed good results indoors when the anten-
na is simply leaned against an exterior
wall—just be sure to keep the antenna
away from large objects. Essentially a
short, loaded singlewire system, the Joy-
stick depends to a large extent on the
quality of its ground system, especially
when used to transmit. The antenna,
which covers 500 kHz to 30 MHz continu-
ously, is distributed directly by the manu-
facturer, Partridge Electronics, Ltd.,
Broadstairs, Kent, CT10 1LD, England,

McKay Dymek manufactures the
DA100, a small-space unit designed for
outdoor use, which is directly coupled to
a preamplifier located indoors near the
receiver. The antenna (whose auto-style
whip is only 42 feet tall) is designed to
provide good performance over the
range 50 kHz to 30 MHz. It is fed with
50-ohm coaxial cable routed to a conirol
module at the receiving position. Antenna
polarization can be set horizontally or
vertically; the watertight housing can be
mounted on a flat surface, such as a win-
dow ledge or balcony, or installed atop a
TV mast. The unit will match receiver in-
put impedances over the range 50 to 500
ohms. The control box can introduce up
to 20 dB of signal attenuation when re-
guired to reduce intermodulation interfer-
ence in r.f.-dense urban areas.

For the traveler, the Datong AD-170
and MFJ Model 1020 indoor active anten-
nas are attractive. We described the AD-
170 dipole last time as our "‘antenna of
the month'’ feature, sowe won't go into it
again. The MFJ device is an interesting

Antenna of the Month:
Palomar Engineers Loop Antenna

Palomar Engineers amplified loop an-
tenna is of interest to serious L.w., m.w.,
and s.w. hobbyists who find that noise
and interference are wiping out their lis-
tening enjoyment. A well-known fact that
loops pick up less noise than convention-
al antennas, the difference is especial-
ly noticeable on the lower frequency
ranges where vertical antennas are often
used for DX work. On transmit the vertical
usually gets out well, but on receive it is
very susceptible to noise pickup. Thus, in
a very noisy location the loop is apt to be
far superior for reception. In addition, the
loop can be used to null out specific inter-
fering stations, especially those received
on groundwave from local sources.

There are two components to the Palo-
mar system. (1) The loop amplifier, built
into a small die-cast aluminum case that
has asits hearta 20 dB gain FET amplifier
working over the range 10-5000 kHz, and
powered by a 9 v.d.c. battery; and (2) the
loop antenna itself, measuring 8" X 6"
X 1%2 ", a balanced Litz winding with a
Faraday shield over a ferrite rod. There
are actually provisions for five or more
antennas, covering the ranges 10-40
kHz, 40-150 kHz, 150-550 kHz, 550-
1600 kHz, and 1600-5000 kHz; the loops
are variable over an azimuth scale of
0-360 degrees and an elevation scale of
+ 90 degrees, both in 5-degree incre-

ments. The loop amplifier serves as the
mounting base for the antenna.

After being installed on or near your
set and connected to it through a short
length of coax, the unit is operated by
peaking the loop response using the loop
tuning control. If there is local interfer-
ence, the loop is rotated for minimum sig-
nal and the loop then tilted as necessary
to produce the best null. Photo courtesy
Palomar Engineers.

unit designed for easy portability and
desktop use. It covers the major |l.w,,
m.w., and s.w. bands from 300 kHz to 30
MHz in five ranges. The unit has its own
telescopic antenna, but the bipolar solid
state preamp circuit can perform double
duty as a preselector for an outside an-
tenna.

For the builder, there are a number of
compact receiving systems described in

the popular literature. Perhaps one of the
best of these is the intriguing 12-inch-long
homebrew active antenna described by
Douglas Blakeslee, N1RM, in the June
1979 issue of Ham Radio Horizons.
N1RM's broadband antenna covers 160
through 10 meters, including all the short-
wave space between.

(To Be Continued)
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KENWOOD
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1C-720
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Featuring Kenwood, Yaesu, lcom, Drake, Ten-Tec, Swan, Dentron, Alpha, Robot,
MFJ, Tempo, Astron, KLM, Hy Gain, Mosley, Larsen, Cushcraft, Hustler. Mini
Products, Bird, Mirage, Vibroplex, Bencher, Info-Tech, Universal Towers.
Callbook, ARRL, Astatic, Shure. We service everything we sell!
? Write or call for quote. You Won't Be Disappointed. “
Ve are just a few minutes off the NYS Thruway (1-90) Exit 32

OUT OF STATE  ONEIDA COUNTY AIRPORT TERMINAL BUILDING
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a monthly feature by

A. EDWARD HOPPER, W2GT

e N

NEWS OF CERTIFICATE AND AWARD COLLECTING

The August "'Story of The Month™ as
told by Gary is:

Dr. T. Gary Banks, N9ER
All Counties #286, 6-16-80

| began Amateur Radio as a Novicein
1962 when | was a sophomore in high
school. | enjoyed Morse code work in Boy
Scouts, but never got serious about ra-
dio until my Dad pushed me towards it.
He enjoyed tinkering and building radios
all his lifeand always wanted tobecome a
ham.

“In 1963 | passed the Conditional ex-
amination and became WASC/ZI. Shortly
after | obtained my license, Dad passed
his, and years later Mom passed hers. At
the present time Dad has upgraded to Ex-
tra and Mom to Advanced; calls are K9IS
and WBASAYV,

"During those first years my station
consisted of a Viking Adventurer, SB40
receiver, and a 44-foot homebrew verti-
cal antenna, and the rig ran about 50
watts. | managed to work WAS and got
several QRP awards all on c.w. Guess |
changed equipment three or four times
until the present setup.

""Dental school from 1966-1970 and
then two years in the Army severely limit-
ed my radio operating. In the service |
spent one year at Ft. Carson, Colorado
where | met Jan, whowas an Army nurse.

“"We decided to get married in June of
1971, but Uncle Sam changed our minds.
| was ordered to be in Vietnam by May
28th, and all our announcements had al-
ready been sent out. So, | asked for a 30
day extension, moved the wedding to
May 1, and re-sent announcements.

“l spent 10%2 months in Vietnam at
such places as Phu Bai, Danang, Saigon,
Ben Hoa, and Con Son Island. Managed
to meet Jan for R & R in Hawaii and sure
hope to visit the Islands again someday.

“In 1976 | got back into c.w. DX alot.
KODAF and WS90P introduced me to
County Hunting and the bug took over.
Without the help of WABMAR and
K6BWD | think those first months would
have ended it for me. | didn't own a micro-
phone, and the HX20 and Drake 2B com-

PO. Box 73, Rochelle Park, NJ 07662

Dr. Gary Banks, N9ER, and his nice array
of equipment and awards.

The Banks Family: Gary, Jan, Philys,
Allen, and Kevin.

bination were hard to zero beat. The
HX20 was calibrated in 5 Hz segments;
that worked ok for c.w. but not s.s.b. It
didn't take many months of frustration for
me to change my radio shack to the pres-
ent Drake C line, SB220 linear, and the
THBDX beam.

“In 1978 | upgraded to Extra and ob-
tained the call NSER.

“Janand| have 3 sons. By the time you
read this Kevin will be 7, Allen will be 6,
and Philys will be 18 months old. All their
birthdays are in March (mine also—
W2GT). The three of them present quite a
high static level when | go mobile, but |'ve
managed a couple of successful long
trips, especially the Denver MARAC Con-
vention of '80.

"Some of my other hobbies include
fishing, stamp collecting, remodeling,
gardening, and camping. In about three
years we hope to build outside of Neenah
on 52 acres of land so Jan can have her
horse there and | can get away from the

TVI problems at the present location.

| hope to chase Cliff Corne numbers
(All Counties Holders) and give out coun-
ties mobiling, but at the present time | do
not have a desire to catch them All a sec-
ond time. | enjoy DX and have 3 band
DXCC, but will wait on the other two
bands until we move.

“Let me say that your efforts, Eq, on
behalf of the County Hunters are much
appreciated and your decisions are re-
spected. Also many many thanks to all
the others for all their help.”

Awards Issued

Keitl, Wiese, WA3SUQR, got back into
the swing of things to catch USA-CA-1500
through All Counties endorsed Mixed.

Dorothy Johnson, WB9RCY, took time
out from being NGS, helping NCS, Mobil-
ing, helping the CTs with their QSLs, etc.,
to get her paperwork in shape for USA-
CA-2500 through All Counties endorsed
Mixed.

Marge Moore, WASZDZ, straightened
out her records to make All Counties en-
dorsed All S.S.B.

Roland Nothdorf, WBQAXN, waited un-
tii he had them all to apply for USA-
CA-500 through USA-CA-3000 endorsed
All S.S.B., All Mobiles, and All Counties
endorsed All 5.S.B.

Paul Welles, W4LQF, added to his fine
collection USA-CA-3000 and All Counties
endorsed All S.S.B.

Bob Craig, K6XZ (ex-WA2GMQO), was
issued All Counties endorsed Mixed.

Edward Szudy, WOVEN (c.w. is not
dead), picked up USA-CA-500 through
USA-CA-3000 endorsed All A-1.

Steven Hand, VE7AIO, tried his
“hand’’ at claiming USA-CA-500 through
USA-CA-3000 endorsed All S.S.B.

Rolf Arvidsson, SM4BNZ, won USA-
CA-2000 #4 to Sweden and USA-CA-2500
#3 to Sweden, both endorsed Mixed.

Miro Santos, CT1UA, picked up USA-
CA-2500 endorsed All S.S.B., #2 to Por-
tugal.

Harry Daley, VE1AIG, acquired USA-
CA-2000 endorsed All S.S.B.

John Sebastian, N8BGF, obtained
USA-CA-2000 endorsed All S.S.B., All
Mobiles, All 20.

Charlie Jacobsson, SMOCHA, claimed
USA-CA-1000 endorsed All S.S.B.

4 o CQ e August, 1981

Say YouSawlitinCQ




A T L it Sl oo e

Jan van der Rijt, NL-4276, qualified for
USA-CA-1000 endorsed All S.S.B., #1 to
s.w.l. in The Netherlands.

USA-CA-500 certificates endorsed Mix-
ed went to;

Shizuka Minakawa, JH1EIG.
Keith Retzer, W7KEU.
Thomas Emison, WADIAM.
Eric Lund, EABTY, #2 to EAS.

USA-CA-500 certificates endorsed All
S.S.B. were sent to:

Bill Hatcher, N5BDY, also endorsed
All 20.

Carlo Monti, IOMBX, also endorsed
All 14 MHz.

USA-CA-500 certificates, endorsed All
A-1, gained by:

Bob Halprin, K1XA.
Jan Dobejval, OK1AOR.

John Martin, WB8BWRY, also endorsed
All Novice Bands.

Special Honor Roll
All Counties

#319 Keith |. Wiese, WASUQR 4-6-81.
#320 Dorothy H. Johnson, WB9RCY

4-9-81.
#321 Marge Moore, WASZDZ 4-17-81.
#322 Roland A. Nothdorf, WBOAXN

4-18-81.
#323 Paul |. Wells, WALQF 4-22-81.
#324 Robert G. Craig, K6XZ 4-25-81.

Awards
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Worked All Tok, Alaska Award.

Worked All Tok (Alaska): The Cabin Fever
Radio Club of Tok, Alaska, offers this
Award for contacting three amateurs in
Tok. There are no band or mode restric-
tions, but contacts must be made after
December 15, 1980. Send list, in order by
callsign, include name of the operator,
date and time in GMT, and the mode and
band of operation. QSLs not required. En-
close $2.00 or 10 IRCs with your applica-
tion and mail to: Cabin Fever Radio Club,
Box 451, Tok, Alaska 99780. At this time
the active hams in Tok include AL70,
AL7BO, AL7BV, and WL7APG.
Worked All Miltord Award: The Milford Ama-
teur Radio Club (MARC) of Milford, Ohio
offers this Award under these condi-
tions/rules:

1. Applicants must submit proof of
QSOs with five different MARC stations
on h.f. bands (160 through 10). Also avail-

x A e = W

:. i
w M I. 3
- The Milford Amateur Radie Club Fd
i!'_'i : Millard, Ohia - US A

e
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ﬁ.ﬁqﬁ A fop hawing semtaied thw suopishedal fisesliad
1;':": n! mambsais &l the Millard Amoiess Badis Club
e in Millesd, Dhia - W3 A,

Worked All Milford Ohio.

able for working ten different MARC sta-
tions on frequencies above 50 MHz. DX
stations (non-U.S. and Canada) need
work only three different MARC stations.
Repeater contacts do NOT count for the
Award.

2. General certification rules apply.
Submission of QSL cards is NOT requir-
ed. Applications may be certified by an of-
ficer of any recognized amateur radio
club. DX stations may have applications
certified by one other amateur.

3. A list of stations worked should be
submitted in alphabetical order with date,
time in UTC (GMT/Z), band, and mode of
QS0.

4, Only QSOs after January 1, 1980
count.

9. The Award is available free to non
U.S. stations. U.S. stations must include
$1.00. If QSL cards are submitted for
checking, sufficient postage for the re-
turn of the cards via first class mail must
be included.

6. Apply to: Awards Chairman, Milford
Amateur Radio Club, P.O. Box 100, Mil-
ford, Ohio 45150.

Some of the most active members are:
KY4N, WDSBEDY, WDBMCH, KBSEI,
KEMN, WBBZJY, WBCEF, K4VYU,
WBBRRR, WDB8BDEL, and K8CMO.
Thanks to Dave, KBCMO, for this data.

WD T-Finland Award.

Worked District of Tampere Award (Finland):
This WDT Award will be issued under the
following rules:

1. Two-way communications must be
established on any of the approved ama-
teur bands with 5 members of the Tam-
pere club after May 1, 1955, and the club
member must have received your QSL.

2. Communications with active re-
peaters are not accepted.

3. Communications entitling one to an
Award can be regarded as extra when ap-
plying for extra stickers.

4. H.f. 30 stickers are available for
2-waycommunicationsonamateurbands
3-30 MHz with 30 club members.

9. V.h.f. 20 stickers are available for
2-way QS0s on amateur bands 30-300
MHz with 20 members.

6. U.n.f. 5 stickers are available for
2-way QSOs on amateur bands 300-
3000 MHz with 5 members.

7. S.h.f. 1 sticker available for 2-way
QSO on amateur bands 3-30 GHz with
one member.

8. The WDT Award is available to all
radio amateurs.

9. The S.W.L. WDT is available to all
s.w.l.'S.

10. Applications must be sent to: Tam:-
pereen Radioamatooritry, P.O. Box 179,
SF 33101 Tampere 10, Finland. Include 6
IRCs or the corresponding amount of cur-
rency (10 FIM) for each Award or sticker.
Thanks to Alpo, OH3NM, for this data.

USA-CA Honor Roll

3000 2000 1000
WAIUQR 346 SM4BNZ 466 WOIVEN 663
WBORCY 347 WAIUGR 467 SMRCHA 664
WOVEN 348 VE1AIG 468 WBOAXN 665
WBOAXN 349 WIVEN 460 NL-4276  GBB
WA4LOF 350 NBBGF A70 VETAIO 667
VETAID 351 WBDAXN 471

VETAID 472 500

2500 JH1EIG 1603
SM4BNZ 409 1500 WTKEU 1604
WA3UQR 410 WAIUOR 526 WADIAM 1605
WBSRCY 411 WOVEN 527 NSBDY 1606
WIEVEN 412 WBOAXN 528 K1 XA 1607
WBRAXN 413 VETAIO 529 WOVEN 1608
CT1UA 414 WBaAXN 1609
VETAID 415 EARTY 1610

OK1ADR 1611

BB 1612

VETAIOD 1613

WBBWRY 1614
Notes

| apologize for the long delay some of
you had in receiving your USA-CA certifi-
cates. First | ran out of Awards and then
there were some problems with the art-
work. | finally received 500 new Awards
and shortly found myself out of mailing
tubes. Finally this was cleared up and |
hope you are all happy again.

Sorry to record the loss of another
County Hunter, Jack Prichard, WICNG,
All Counties #174 8-20-77. His story and
photo were in CQ of May 1978.

A strong reminder for you about the
13th annual MARAC/ICHN International
convention. This year itwillbe heldin Des
Moines, lowa from 8 July until 12 July
1981. There will be much fun, good
meals, entertainment, prizes, etc. Youdo
not have to be a member of MARAC or
ICHN to enjoy the convention. Write at
once to Roland Nothdorf, WBOAXN, 33
Constitution Boulevard, Des Moines,
lowa 50317 for full details. Please don't
wait until it is too late to make reserva-
tions.

Thanks for All your help.
73,Ed, W2GT
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Steeped in the information from NSAEN’s article on
RTTY tape operation we now go one better. We enlisted
the aid of Jim Bartlett, K1TX of HAL Communications
and gave him the assignment to show us simply how to
actually use some of this information. We present a
hands-on plug-to-plug description of how to connect
and use a tape system for RTTY work.

A Simple Audio Cassette
Interface For RTTY

lf you're a newcomer to radioteletype
(RTTY), you may never have seen one of
the original “"brag’’ tapes used during the
dayswhenanRTTY station consistedofa
treasured surplus teleprinter machine,
such as the model 15, and a home-brew-
ed demodulator. These brag tapes were
paper tapes punched full of holes with
each row of holes representing a charac-
ter to be sent. RTTY buffs proudly record-
ed the list of station apparatus on one of
these tapes so that the entire inventory
could be sent to other “ops'’ at full speed
upon request. The tape was used over
and over, saving the operator from hav-
ing to type out the list more than once.

Today's influx of video RTTY systems
has changed the mode quite a bit, and
most of the changes have made operat-
ing radioteletype a more enjoyable exper-
ience. But the tape punch and tape read-
er don't fit into the electronic motif of a to-
tally solid-state amateur station. As mod-
el 28s and 19s have made way for video
RTTY equipment, amateurs have sud-
denly realized the absence of a long-term
brag-tape storage medium. An easy way
o add "‘brag tape'’ storage capability to
solid-state RTTY systems istobuilda sim-
ple cassetie tape interface.

The “interface’’ described in this arti-
cle is nothing more than a simple switch-
box. It allows a number of “‘patches’ to

*2109 Branch Rd., Champaign, IL 61820

BY JAMES D. BARTLETT", K1TX

be made between audio inputs and out-
puts on the station transceiver, demodu-
lator, and cassette machine. With such a
switching arrangement you can pre-re-
cord brag tapes (or other long messages
to be sent repeatedly), or record any re-
ceived signal, either directly “off air,"" or
via regeneration through the demodula-
tor. Taped messages can be played back
to the transmitter directly or can be re-
generated by the demodulator, The de-
gree of flexibility will depend a good deal
upon demodulator design.

Fig. 1 shows the necessary connec-
tions for the simple cassette interface.
The only parts required are six “‘RCA"
phono jacks and four S.P.D.T. toggile
switches. The switching arrangement
should be built in a metal enclosure to
shield the audio lines from r.f. Table | lists
the switch positions for various ‘'patches’
between the tape recorder, demodulator,
and transceiver.

A two-wafer rotary switch could be
substituted for the four toggle switches,
making it easier to select the desired
function. Such an arrangement is detail-
ed in fig. 2. Of course, exotic items as such
six-position four-pole rotary switches are
expensive when purchased new in small
quantities. Thus, it may be worth the trou-
ble to ferret out one at the next hamfest
fleamarket, or remove one from an old
piece of homebrew equipment that's cur-
rently gathering dust.

This switchbox certainly isn't anything

new or exciting, but it has helped a num-
ber of RTTY'ers add an inexpensive long-
term storage capability to their video
RTTY systems.

Standard audio cassette tapes of the
C-15, C-30, or C-45 length work the best
for storing messages with the cassette in-
terface. The longer C-60s, C-90s, and
C-180s usually have much thinner polyes-
ter base material, which is more likely to
stretch with continued use. Leaderless
cassettes are also available in most stan-
dard lengths. Using these will reduce the
possibility of accidentally trying to record
at the beginning of the tape—on the non-
ferrous leader material.

The easiest way to keep track of a
number of separate messages is to store
each one on a different cassette and la-
bel the tapes accordingly. Be sure to take
advantage of the knock-out tabs on the
rear of the cassette tapes. By removing
these, you can protect your message
tapes from accidental erasure.

If youwanta '‘brag tape’' thatwill auto-
matically ''‘cue" itself to the beginning of
the message after each time it is played,
simply use an endless-loop cassette
(available at audiovisual supply stores)
that is slightly longer than the message.
By stopping the tape at the end of each
transmission, you will pre-set it to start at
the beginning of the message the next
time the tape machine is started. Aneven
fancier arrangement could be rigged
where a non-standard tone placed at the
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Fig. 1- Schematic diagram of a simple

switchbox for connecting a cassette tape

recorder to demodulator and transcelv-
er. Input/output jacks are listed below.

Jacks:

J1 = Ltape recoraer input (mic or aux
line input)

JZ2 = tape recorder output (Spkr or
monitor)

J3 = demodulator audio input

J4 = demodulator audio output

J5 = transmitter audio input (mic or
phone patch in)

J6 = receiver audio output (spkr or

phone patch out)
S1-84: S.P.D.T. toggle switch (Radio
Shack F/N 275-613)
J1-J6: “RCA" type phone jacks (RS
P/N 274-346)
Enclosure: metal box (RS P/N 270-239)

end of the message (cue tone) would trig-
ger a PLL tone decoder, which would
then be used to stop the tape machine via
the remote jack connections.

““Auto-Cue,’’ It’s Not So Hard

The circuit shown in fig. 3 is suggested
as a possible gadget for automatically
“cueing up'’' endless-loop cassette tapes.
It consists of two separate circuits, one
for recording the cue tone and another
for "'demodulating’’ the tone and stop-
ping the tape deck in preparation for the
next play.

The tone recording circuit consistsofa
single 556-type dual-timer integrated cir-
cuit, which is equivalent to two of the
common 555 timers. The first section of
the 556 is used as a 1-second "‘one shot”
to turn on the second section, which is
configured as an astable multivibrator.
The one shot debounces the momentary
contact tone-record switch, When the
switch is depressed, the output of the one
shot goes high. This enables the oscilla-
tor, which outputs an 800 Hz tone for the
duration of the one-shot timing cycle (1
sec.). The audio tone (actually a square

Say You Saw ItinCQ

Function SW1
Normal operation OFF
Record via regeneration ON
Playback via regen. OFF
Record direct (off-air) OFF
Playback direct OFF

SW 2 SW3 SW 4
OFF OFF OFF
OFF OFF OFF
ON OFF OFF
OFF OFF ON
OFF ON OFF

Table I-Switch positions for various *‘patches'' between the tape recorder, demodula-
tor, and transceiver for fig. 1.

wave as it leaves the 556) is capacitively
coupled to the audio input of the tape
deck so that it is recorded at the end of
the tape loop just before the start of the
message.

When a message that has been re-
corded on an endless-loop cassette is
played back, the audio is routed both to
the demodulator for regeneration and to
the tape-transport controller circuit
shown in the top of fig. 3. The heart of the
controlier circuit is a type 567 phase-
locked-loop (PLL) integrated circuit. This
device is tuned with external compo-
nents to sense an audio input of 800 Hz.
When the message has finished and the
800 Hz cue tone is played back by the
tape machine, the PLL clocks the 7473,
which is configured as a "'T"" flip-flop.
This changes the state of the ""Q"" output
of the 7473 to a logical low (0 V), turning

off the 2N5655 transistor. The transistor
IS used to key the ““remote” line on the
tape transport; when the transistor is
turned on, the tape machine is enabled.

A manual on/off switch Is necessary
for turning on and off the tape transport or
setting the initial state when the systemis
first turned on. Since a momentary-con-
tact switch would generate glitches or
“‘contact bounce,'’ we need to debounce
the manual control. A one shot would be
ideal for this, so we use the push-button
switch and one shot already used in the
cue-tone generator circuit. When the but-
ton is used to start the tape transport (in
PLAY position), an 800 Hz tone will of
course also be generated. However, this
shouldn’t cause a problem, as the tone
will not be recorded.

None of the values in the circuit are
very critical. The astable should be wired
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switched to demodulator KOS (keyboard

operated switch) or ground for transmit

modes, and left floating for receive
modes.

JACKS: SWITCH POSITIONS:
J1 = Tape in 1 = Normal
' J2 = Tape out 2 = Record reqular
| J3 = Demaod in 3 = Playback reqular
| ____ «os J4 = Demod out- 4= Record Off-Air
| J5 = Transmit AF in 5 = Playback direct
T | J6 = Receive AFout 6= Auxiliary
* | J7 = Transmit PTT (for future expansion)
2 11‘.} = 5 l l o 0 O o l o — = - - =
B StAL ® si8 ° sic ° s © ° siE Fig. 2- Diagram of the simple cassette in-
e o —O+—9 © o o | Loe—9 o terface using a rotary switch. With a six-
I position switch, an extra *‘auxiliary’' posi-
| tion is left for future expansion. If another
G]’J*“'" @3 D5 (D -” ol @3 pole were available, the PTT line on the
| | i " transmitter could be automatically
!

up first. Then the audio output (approxi-
mately 800 Hz) can be used to feed into
the PLL so that it can be tuned to the
same freguency. Set the sensitivity con-
trol on the PLL circuit to a low setting
when tuning so that there is just enough
signal to trigger the PLL. This will resultin

been tuned to the same frequency as the
astable, disconnect the oscillator output
from the PLL input. Then record a tone on
a blank tape, and adjust the sensitivity of
the PLL to trigger reliably on the tape
deck output.

I'm sure there is room for improve-

tone generator and demodulator shown,
along with the RTTY switchbox in figs. 1
and 2, should add versatility to most vid-
eo-RTTY stations that lack long-term stor-
age capability. The possibilities goon and
on, limited only by your pocketbook, pa-
tience, and degree of insanity in achiev-

more accurate tuning. Once the PLL has | ment on this circuit, but the basic cue- | ing the ultimate.

PLL = BOOHz T F-F
AF input . pE +5y +5y, To
(from tape) 9 tape deck
3 47 remote jack
5K HHF |
AF SENS
1 4 4 =
(to demod) | v 1
= = 2.7K u| . 12 820
NC y ! J (4] AN\
5K 6.8K 5 NESBT IE \ 1 ok FF7473 INGBES
FREQ -
gy 6 e 7 ne
I GND  CLR
] 1 2
0.1== J‘ 4. TuF %E-EHF l
1 = I ) | 1
= = = = +Hv. +5v.
Manual ON/OFF
tape transport line
ONE SHOT (1 SEC) t ASTABLE (800 Hz)
+Hv. +5v,
Manual ™ é 10K A f‘l 3 9K HH}
transport 2 < . ‘ Ig 10uF AF output
on/Off B° TH out - “lois out it (to tape deck
Tone L input)
-~ g | %556 4 %556
On = - : oIS Blen
‘ . ! AF output
= PO vel= Ll Ve 1 (from demod
GND | L output)
uF == Jj o1 T tjlf'm jiF == 01

- —
— =

Fig. 3— Circuit of a tape-cue tone generator and demodulator. Parts values are not too critical and parts should be readily
available.
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300 MHZ FREQ COUNTERKIT
Em §39.95 )

ARE PRIME AND PRE-
TESTED!

* Now you can justify owning your own frequency counter to check
that 2 meter handheld or low band rig!

A pleasure to build with our detailed instructions with photographs!

Don't be fooled by our low price. This counter uses the 7216D IC

with 10 MHz time base.

Assembled unit appears at right. Two board construction allows re-

mote mounting of display board.

* Complete with 120 VAC wallpack shown. May also be operated on
batteries, 7-12 voits @ 220 mA.

* Two ranges: 100 and 300 MHz.

* 7216D IC provides four gatetimes (.01, 0.1, 1.0, and 10 seconds).
Switch provided allows you to select any two.

* Eight bright (level 6) FND-357 displays.

* Can be builtinto existing equipment or virtually any enclosure you
choose.

600 MHZ-$69.95!

MODEL 8600-HAND HELD 600 MHz FREQUENCY COUNTER $69.95
A complete 600 MHz frequency counter that fits in
one hand! Features 8 digits (.375"), 4 gate times
(.01, 0.1, 1.0, and 10 sec), and two ranges (60 and
600 MHz). Operates on three nine volt transistor

radio batteries.

OPTIONS: e BNC Whip Antenna Opt. $8.95
@ AC Battery Eliminator $4.95

DIVIDE BY 10 AND DIVIDE |

BY 100 TO 600 MHz SPECIALS
Increase the range of your 6 or 60 MHz frequency 1250 MHz prescaler in two ranges.
counter to 600 MHz. Divides incoming signal (50mV Divide by 100 and 1000. Built $35.
req’d) by 10 or 100 (selectable) and increases signal 600 MHz counter: 0-600 MHz,
strength to TTL (2.5V) levels which will drive any | metal enclosure, nicads, and AC
counter. PC Board approximately 17z inch square. Re- ?g;‘géal:':lﬂmfreﬁ quantities :gg%
quires 7-14 VDC at 120 mA. Not a kit, assembled and 72160 IC W/XTL $20.00
tasted. s 1 8 95 ' 11C90 Prescaler IC $13.00
FND-357 Displays $1.50
PRESCALERS & ® 2N2222A Transistor 6/$1.00

MODEL PS-300 Divide by 10 TO 300 MHz Prescaler! $12.95

PA-.5-30 Wideband Preamplifier
— HANDLING & POSTAGE:

® .5-30 MHz Bandwidth (—3dB Points)
Fnliplox s oMy g?t;-g'sou%ﬁﬁ S, ¥ Zgéigg
® 50 Ohms Input & Output Impedance $50.00&UP....... $3.00
. ® Absolutely No Tuning Required
o - ® Draws only 10mA@12VDC PHONEORDERS: 313-651-9247
—— ® Great Way to Increase Sensitivity
only of Receivers, Counters, etc. C.0.D. Orders Welcome
8 9 5 li ® Fully Assembled and Tested AN _
s o @ ® Instructions Provided, Full Warranty Dlgltl‘ﬂl Electronics
+ $.50 Shipping/Handling

4412 Fernlee, Royal Oak
UHF Version PA-1.4 3 MHz-1.4 GHz 10 dB Gain $11.95| Michigan48073 313-651-9247

CIRCLE 85 ON READER SERVICE COUPON




As this is being written, Frank is out in
Dayton playing hooky, and he has asked
me once again towrite the ContestCalen-
dar as "‘guest editor.” | am waiting for
him to ask me to represent him in Dayton,
but so far no dice!

In looking through some previous is-
sues of CQ, in particular old contest re-
sults and Contest Calendars, it struck me
that in this world of contests that we live
in there is truly something for everyone.
By this | do not merely mean a contest for
everyone, but truly a chance for every-
one to be a winner in a contest.

Let me cite some recentexamples tol-
lustrate what | mean. The 1980 CQ WPX
CW Contest results showed no station
from W1 or W4 land with enough points to
be declared a winner, and there were no
entrants from W2, W3, W4, W7, and W0
and in the 28 MHz category. Similar con-
ditions can be found in other parts of the
world; for example, in Europe there was
only one entrant from HB9 land in the sin-
gle operator category.

Many countries in addition to the
U.S.A. sponsor their own contests, each
one offering us all a chance to be a win-
ner. The CAN-AM Contest, which offers a
winning certificate to the top scorer in
each of the 50 states, issued 1980 phone
winners certificates to stations in only 27
states and 1980 CW winners certificates
to stations in only 29 states.

The list of contests such as SAC,
French REF, Helvetia, SP, All-Asian, etc.,
goes on and on with similar patterns of
unentered categories with the attendant
chances for you or | to win.

In closing, | would like to reflect on the
feeling of being in the winner's circle.
Having been a part of the multi-muiti
N2AA winning team from time to time, |
remember equally as well the thrill of win-
ning the REF and OZ-CCA contests with
my modest tri-bander from the home
QTH.

So dig out your old CQ's, analyze the
previous years' contest results, carve out
the contest and category you think you
can handle, and dive in. You may come
up with a winner!

73's,Bob, N1XX

Calendar of Events

lllinois QSO Party
Romanian Contest
European C.W. Contest
SEANET Phone Contest
S.A.R.T.G. RTTY Contest
New Jersey QSO Party
Rhode Island QSO Party
Ohio QSO Party
All Asian C.W. Contest
Occupation Contest
Alabama QSO Party
Four Land QSO Party
North America Sprint
YLRL “"Howdy Days"’
European Phone Contest
New Mexico QSO Party
Wash. State QSO Party
Maryland/DC QSO Party
Deita QSO Party
California QSO Party
VK/ZL Phone Contest
VK/ZL C.W. Contest
RSGB 21/28 MHz Phone
RSGB 21 MHz C.W. Contest
Minnesota QSO Party
Scouts Jamboree on Air
YLRL Anniv. C.W. Party
CO WW DX Phone Contest
YLRL Anniv. Phone Party
Nov. 8 Czechoslovakian Contest
Nov. 14-15 European RTTY Contest
- Nov. 28-29 COWW DX C.W. Contest

Aug. 1-2
T Aug. 1-2
Aug. 8-9
. 15-16
. 15-16
. 1517
. 1517
, 22-23
. 22-23
. 29-30
Sep. 56
Sep. 57
Sep. 6
. 911
. 12-13
. 12-13
. 12-14
. 19-20
. 26-27
Oct. 3-4
Oct. 34
- 10-11
Oct. 11
Oct. 18
. 17-18
. 17-18
. 2122
Dct. 24-25
Nov. 4-5

t  Not Official.
* Covered last month.
** See June 1981 issue.

This year's Dayton affair, like past
Hamventions, was a big success, espe-
cially Bernie Weich, W8IMZ's Contest
Forum where | had the privilege of pre-
senting about 10 Plaques to World Wide
and WPX contest winners.

However, one sad note put a damper
on the proceedings. Pedro Piza, Sr.,
KP4ES, father of Pedro Jr., NP4A, suffer-
ed a heart attack and succumbed on the
second day of the Convention. He was a
gentie man loved by all of us who knew
him. We always looked forward to meet-
ing him at Dayton. May he Rest in Peace.

Frank, WIWY

14 Sherwood Road, Stamford, CT 06905

a monthly feature by
FRANK ANZALONE, W1iwy

lllinois QSO Party

1800Z Sat. Aug. 1 to 0500 Sun. Aug. 2
1200Z Sun. Aug. 2 to 2300 Sun. Aug. 2

This is the 19th annual party sponsor-
ed by the Radio Amateur Megacycle So-
ciety. The same station may be worked
on each band and each mode.

Exchange: RS(T) and QTH. County for |I-
linois stations; state, province, or country
for others.

Scoring: One point per contact, 2 points
if it's with a Novice or Technician.

{llinois stations multiply total QSO
points by the sum of states (max. 50),
VE/NO call areas (max. 10), and no more
than 5 DX countries worked. (Max. multi-
plier of 65.)

Out-of-state stations multiply total
QSO points by lllinois counties worked
(max. of 102).

lllinois mobiles or portables operating
away from normal QTH may add 200
points to final score for each county of
operation from which 10 or more con-
tacts were made.

There is a bonus for out-of-state sta-
tions, a multiplier of one for each group of
8 contacts with the same county.

Frequencies: C.W.—About 60 kHz from
low end of each c.w. band. Phone—
3975, 7275, 14275,21375,28675. And 25
kHz from low end of each Novice band on
the hour and the half hour.

Awards: Certificates to the top scorers
in the following categories: Single opera-
tor, multi-operator, both single and multi-
transmitter, mobile, portable, Novice,
and Technician. In each state, VE/NO
province, DX country, and first 3 placesin
lllinois. There are also club awards.

A summary sheet is requested show-
ing the scoring and other essential infor-
mation. Include a large s.a.s.e. for copy
of the results.

Mailing deadline is Sept. 15th to:
RAMS, K9CJU, 3620 N. Oleander Ave.,
Chicago, IL 60634.

Romanian Contest

Starts: 1800 GMT Sat. August 1
Ends: 1800 GMT Sun. August 2

This one is sponsored each year by the
Romanian Amateur Radio Federation.
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Does THE FINAL EXAM work?

Read this & judge for yourself!

Dr. Crosby Pulliam
4230 M. I5th AVENUE + PHOENIX. ARIZONA 85015

April 30, 1981

Dick Bash

Bash Educational Services
P.0. Box 2115

San Leandro, CA 94577

Dear Dick:

You said "trust me", so I did. I read your dumb "General Class Test
Guide" thru the 10 times you recommended. I got up at 6 am the
morning of the exam. I ate a "good" breakfast. I re-read the damn
book again and wrote down all the formulas and frequencies a minimum
of ten times each. I even remembered to write everything down on
the scratch paper before openning the exam, just like you said. You
know what happened? I got six wrong out of seventy. Six!

I only missed six questions because you didn t do your job right!
It's your fault that I passed the stupid exam. If it weren't for
you and that book of yours I would have had the pleasure of retaking
the exam about five wonderful times like guy sitting next to me did.
But Noooo!! I read the "Final Exam", followed your advice to the
letter and look what happened. I passed thes written test the first
time!

Because of you I 11 probably get ulcers while I impatiently wait for
my "ticket". If I had failed the test, like I was supposed to, I
could be leisurely be re-reading an inaccurate and outdated study
guide and looking foward to seeing the same FCC test three or four
more times. Damn!

Ch well, there s nothing I can do about it now. Maybe I'11 kill the
time by reading this new book I just purchased "Advanced Class Test
Guide - New For 1981", "New For 1981" that s got to be a joke. They
probably mean the covers new. With any luck I should be able to
fail the advanced exam at least five times. That ought to be fun.

Sincerely,

S ki

Crosby Pullil

THE FINAL EXAM comes in four different editions:

1. Novice Class - o ~omplete study text for the Novice that's suitable either for use in aclassroomas a

text or at home for self-study. This is not a Q & A manual! Priced at $4.95.

2. General Class - A yery accurate and detailed Q & A manual covering the current FCC questions for

the General or Technician exams. Priced at $9.95.

3. Advanced C1ass - Takes the guesswork & mystery out of this very important exam. No other Q & A

manual on the market is as accurate! Priced at $9.95,

4, Exira Class - For those that have the class & code ability to go all the way! This Q & A manual has al/

the material that the FCC is presently requiring you to know. Priced at $9.95.

Bash Educational Services, Inc.
Telephone (415) 352 5420

You can find THE FINAL EXAM at over 160 dealers nationwide! Dealer inquiries are invited.

e ——
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Some of the principals at this year's Day-
ton Contest Forum. Back row: Al Dorhof-
fer, K2ZEEK: John Kanode, N4MM; Jeff
Clarke, WD8BALG, and Jeff Maass, KEND,
of the VP2E WPX Contest Expedition
crew. Front row: Ted Pauck, K8NA;
WI1WY (still with folded, empty hands),
and Jay Gerber, N3AW, President of the
Frankford Radio Club, who accepted the
Club's Championship Plague for the 1979
World Wide Contest. (Photo courtesy
WwB4VQO)

You may work other European coun-
tries as well as the Romanian stations on
each band and mode, 3.5 through 28
MHz. The same station may be worked
only once per band, either on c.w. or on
phone.

Classes: Both single and multi-opera-
tor, single and all band for both divisions.

Exchange: RS(T) and a QSO number
starting with 001. YO stations will also in-
clude two letters denoting their county
(569001/SJ).

Scoring: For Europeans—Two points
for DX contacts, six points if it'switha YO
station.

For others: Two points for European
QS0's, 10 points if its with a YO station.

Multiplier: DX countries worked on
each band for the Europeans. Others will
use European countries and YO counties
worked oneachband. (There are approxi-
mately 40 YO counties.)

Mark Millman, N2ME, picked up a couple

of 1980 WPX Contest Awards— The Kan-

sasCityDXClub's U.S.A. C.W.on 14 MHz

and the Richardson Wireless Kiub's

US.A. 28 MHz for his operation at

NZ2ZRM—while K2EEK looks on. (Photo
courtesy W8BIMZ)

Final Score: Total QSO points times the
sum of the multiplier from each band.

Awards: Certificates to the top scorers
in each country in each class, anda Crys-
tal Cup to the overall champion.

Include a summary sheet and a signed
declaration with your entry. (Inquire
about the several YO awards. No detalls
were given.)

Mailing deadline is September 1st to:
Romanian Amateur Radio Federation,
P.O. Box 1395, 7000 Bucuresti 5, Ro-
mania.

European DX Contest

C.W.: Aug. 8-9 Phone: Sept. 12-13
Starts: 0000 GMT Saturday
Ends: 2400 GMT Sunday

This is the 26th annual contest spon-
sored by the DARC. The activity will be
between European countries and the rest
of the world. Use all bands, 3.5 through
28 MHz.

Classes: Single operator and multi-op-
erator single transmitter, both all band.
Multi-operator stations are allowed to
change bands one time only within a 15
minute period, except for working a new
multiplier.

Only 36 hours out of the 48 hour con-
test period may be used by single opera-
tor stations. The 12 hour off period may
be taken in one but not more than three
periods any time in the contest.

Exchange: RS(T) plus a QSO number
starting with 001.

Scoring: One point per QSO and one
point for each QTC reported.

Multiplier: For non-Europeans, number
of European countries worked on each
band. Europeans will use the ARRL coun-
try list and following call areas: JA, PY,
VE/VO, WIK, ZL, ZS, UAS/UAQ.

In addition the multiplier on 3.5 MHz
may be multiplied by 4, on 7 MHz by 3,
and on 14/21/28 by 2.

Final Score: Total QSO points, plus QTC
points, times the sum total multiplier from
all bands.

QTC Traffic: Additional QSO points may
be realized by reporting a QTC. This is a
report of a QSO you made earlier in the
contest and later sent it back to a Euro-
pean station.

The general idea is that after a number
of EU statons have been worked, a list of
these can be sent back to another EU sta-
tion. One pointis earned for each QSO re-
ported. A QTC can only be sent from a
non-European to a European station.

A QTC contains the time, call, and QSO
number of the station being reported, i.e.,
1300/DL2DN/134. This means that at
1300 you worked DL2DN and received
his number 134. It may be reported only
once and not back to the originating sta-
tion.

A maximum of 10 QTC’s to the same
station are permitted, and the same sta-
tion may be worked several times to com-
piete this quota. Only the original contact,

however, has QSO point value.

Keep a uniform list of QTC's sent. QTC
3/8 indicates that this is the 3rd series
and that 8 QSQO's are now being sent.

Awards: Certificates to the highest
scoring stations in each country and
each call area listed in the multiplier.
Continental leaders and stations having
at least half the score of the continental
leaders will also be awarded.

Disqualification: Violation of the rules of
the contest, or unsportsmanlike conduct,
or taking credit for excessive duplicate
contacts or multipliers will be deemed
cause for disgualification.

It is suggested that you use the official
log and summary forms. A s.a.e. with suf-
ficient IRC's to the DARC will get you a
supply. Figure 40 contacts to the page;
use a separate sheet for each band.

North American residents may send
their requests and their logs to: Hartwin
E. Weiss, W30G, P.O. Box 440, Halifax,
PA 17032.

Mailing deadline for logs is Sept. 15th
for C.W. and Oct. 15th for Phone.

WAEDC Committee, P.O. Box 1328, D-
895 Kaufbeuren, Fed. Rep. of GERMANY.

DARC Country List: C31, CT1, CT2, DL,
DM, EA, EAB, El, F, FC, G, GC Jer., GC
Guer., GD, Gl, GM, GM Shet., GW, HA,
HBY, HBQ, HV, |, IS, IT, JW Bear, JW, JX,
LA, LX, LZ, M1, OE, OH, OHOQ, 0J0, OK,
ON, OY,OZ, PA,SM, SP, SV, SV Crete, SV
Rhodes, SV Athos, TA, TF, UA 1346, UA2,
UBS, UC2, UN1, UO5, UP2, UQ2, URZ2,
UA Franz Josef Land, YO, YU, ZA, ZB2,
3A, 4Ul, 9H1.

S.A.R.T.G. RTTY Contest

Three Periods GMT
0000-0800 & 1600-2400 Sat,, Aug. 15
0800-1600 Sunday, August 16

This is the 11th annual contest spon-
sored by the Scandinavian Amateur Ra-
dio Teletype Group. Use all bands 3.5
through 28 MHz. The same station may
be worked on each band for QSO and
multiplier credit.

Classes: Single operator, Multi-opera-
tor Single transmitter and s.w.l.

Exchange: QSO no., signal report.

Points: QSOs with own country, 5
points. With other countries on same con-
tinent, 10 points. With other continents,
15 points. The U.S., Canada, and Austral-
ia call areas count as separate countries
for scoring.

Multiplier: Each DXCC country and
each W/K, VE/VO, and VK call area. A
multiplier will not be considered unless
the claimed station appears in at least 5
logs, or a log is received from that station.

Final Score: Sum of QSO points from all
bands times the sum of the multiplier
from each band.

S.w.l."s use same scoring but based on
sum of stations and messages copied.

Awards: Certificates to the top scoring
stations in each class in each Eﬂ‘l.ll‘llr'f_J
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one or two today

radio’'s most pr
awards, USA-CA.

CQ MAGAZIN

11801

25

That's all it takes to get
a copy of the USA-CA
Record Book delivered
to your door. Order | *

start collecting coun-
ties for one of amateur

76 North Broadway -
Hicksville, New York.

THE UNITED

and

ized

E

STATES 0OF AMERILA
COUNTIES AWARD

Dan’s Got It All!

Also In Stock:
s Y B&W-Telex - CDR -

' gl MFJ-Nye-CushCraft-
» ﬁ 2 Bencher - HyGain -

Larsen - Amphenol -
Cubic

PKENWOOD TS-830S
Danc Britt, K4URK

Britt’s 2-Way Radio

%alrﬁ & Service
2508 Atlanta St., Smyrna, GA 30080
Belmont Hills Shopping Center

(404) 432-8006_—_
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INTERNATIONAL

I FOX-TANGO CLUB

WHY BUY IMITATIONS

WHEN YOU CAN BUY
THE ORIGINAL AND BEST
CRYSTAL FILTERS FROM

FOX-TANGO?

INTEGRITY DEMANDS THAT YOU
BUY THE REAL THING. . .FROM US!

Send for descriptive brochure and information
FOX-TANGO OWNERS: JOIN FOX-TANGO CLUB

$8.00 US, $9.00 CANADA—$12 OVERSEAS

Say You SawlitinCQ

Dealer Inquiries Welcomed

INTERMATIOMNAL

Full FT Catalog $1.00 Refundable

| FOX-TANGO CORPORATION
Box 15944 , West Palm Beach, Florida 33406
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and each call area of the U.S., Canada,
and Australia.

Use a separate sheet for each band
and include a summary sheet showing
the scoring, comments, and other essen-
tial information, and your name and ad-
dress in block letters.

Logs must be received by October
10th and go to: S.A.R.T.G. Contest Mana-
ger, P.O. Box 717, DK 8600 Silkeborg,
Denmark.

New Jersey QSO Party

Two Periods UTC

2000 Sat. to 0700 Sun. Aug. 15-16

1300 Sun. to 0200 Mon. Aug. 16-17

This is the 22nd annual party sponsor-
ed by the Englewood A.R.A. Phone and
c.w. are part of the same contest, the
same station may be worked on each
band and mode, and NJ may work in-
state stations for QSO and multiplier
credit.

Exchange: QSO no., RS(T), and QTH.
County for NJ, ARRL section or country
for others.

Scoring: NJ stations score 1 point for
W/K and VE/VO contacts, 3 points for DX.
Multiply total by ARRL sections worked
(max. of 74). KP4, KH6, KL7, etc., are 3
point contacts and also section multi-
pliers,

Out-of-state stations multiply total NJ
QSQO's by total of NJ counties worked
(max. of 21).

For one thing,
Tribander .

.. systems, too!

You'll never know just how great these curves are until you
write for our free overlay that clearly defines all the important
dimensions. Then, we're sure you will want to put

work for you . . ..
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the mnrdal is I{LM'E hut new
the one that's designed to outperform all ‘
commercially available tribanders and many munnband

Frequecies: 1810, 3535, 3900, 7035,
7135, 7235, 14035, 14280, 21100, 21355,
28100, 28610, 50-50.5, 144-146. Try
phone on even hours, 15 on odd hours,
and 160 at 0500 GMT.

Awards: Certificates to the top scorers
in each NJ county, ARRL section, and DX
country. Second place awards if 4 or
more logs are received from that section.
Also Novice and Tech awaras.

Use UTC, indicate the multiplier only
the first time it is worked, include a QSO
check sheet and a summary sheet show-
ing the scoring, etc. Also include a large
s.a.s.e. if you wish a copy of the results.

Stations planning activity in NJ are re-
quested to advise the E.A.R.A. by August
1st so that coverage of all counties may
be planned.

Logs must be received no later than
Sept. 12th and go to: Englewood A.R.A.,
P.O. Box 528, Englewood, NJ 07631.

Rhode Island QSO Party

1700Z Sat. to 0500Z Sun. Aug.15-16
1300Z Sun. to 0100Z Mon. Aug. 16-17

The East Bay Amateur Wireless Asso-
ciation is again sponsoring this one. The
same station may be worked on each
band and mode and Rl stations may con-
tact other in-state stations.

Exchange: RS(T) and QTH. City or town
for Rl, state, province, or country for
others.

Scoring: All stations score two points
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KLM
P. O. Box 816
Morgan Hill,

CA 95037

U.S.A. 1980 OK Contest Results

AK1A AB 43,194
KIBG AB 25,364
KC40V AB 16,660 |
W3IARK AB 15,938
WB3JRU AB 10,720 |
K4BAI AB 9612
WBSYMS AB 5,292
ABZE AB 4,770
N8BJQ AB 4 416
WI1CNU AB 3,648
K9GDF AB 1,235 |
AABEE AB 1,176

I W3ICM AB 1,173
K7NW AB 1,066
N4ATZ AB 504
K2SCU/5 AB 115
w4vQ 7 MHz 2,717
waxQ 7 MHz 792
K7UR 7 MHz 737
KBSEC 14 MHz 7,452
W1END 14 MHz 1,908
WBQOGOB 14 MHz 880
WAYN 14 MHz 322

| wBiHIH 21 MHz 3,523
N2IT 28 MHz 4,302
WA4QMQ 28 MHz 564
WEISQ 28 MHz 459
N4OL Multi, 171,522

for phone contacts, three points if on c.w.

Novice and Techs score five points.
Rl multiply total QSO points by the

number of states, provinces, and DX

countries worked.

Others multiply total QSO points by the

SayYou SawlitinCQ




1980 Phone WAE Contest Results
U.S.A.

wayvy 1,404,480

(Dpr. N2NT)
WI1ZM 1,237,950
KIVTM 1,216,440
K1AR 1,133,179
W2DKM 361,036
ABBK 280,388
KB8JF 228.400
W4LVM 156,156
AK1B 109,500
AK1A 97.416
KBSVL 91,200
N2VW 84,597
WBS5DDI 80,964
WA4QMQ 73,428
W3MR 65,155
DL7KX/W?2 59,724
K2QF 56,350
WA3DMH 43,440
WA1JGK 28,600
K5ZD 16,576
N3RL 12,675
W3ICM 9,744
NEAA 7.475
W3IKJ 5,562
W1YNE 5,096
WASIYX 2.600
W2FCR 2.120
WB3GDE 1,008
W5EIJ 360
NE6JM 330

Multi-Opr.
K@ UK 161,684
W2R0Q 97,845
WACUE 85,272
WB3CZK 54,696
KBO0K 43,670
Canada

VE1AJJ 26,452
VE4RP 22,570
VOIAW o 6,804
VE3CWW . . ... 4,370

number of different Rl cities and towns
worked. (There are 39 cities and towns In
RI.)

Frequencies: C.W.—1810, 3550, 3710,
7050, 7110, 14050, 21050,21110, 28050,
28110. Phone—3900, 7260, 14300,
21360, 28600, 50.110, 144.2, 146.52.
Simplex no repeaters.

Awards: Certificates to the top scorers
in each Rl county, each state, province,
and DX country; to the top scoring Novice
and Tech in each Rl county and each
state; also to the Club in each state, prov-
ince, and country submitting the highest
aggregate score (min. of 3 logs).

Include a summary sheet with your en-
try showing the scoring, club affiliations,
and other information.

Mailing deadline is September 15th to:
East Bay AWA_, P.O. Box 392, Warren,
Rl 02885. Include an s.a.s.e. for copy of
results.

Ohio QSO Party

Starts: 0000Z Sat. August 22
Ends: 2400Z Sun. August 23

This year's party has been picked up
by a new group, The Cuyahoga Falls
A.R.C., with new rules and scoring
system.

The same station may be contacted on
each band and mode on all bands, 160
through 2 meters. (No repeater or Oscar
contacts, however.)

Exchange: RS(T) and QTH. County for
Ohio; ARRL section or country for others.

Scoring: Two points for each contact
with an Ohio station. Contacts witha Falls
member are worth 10 points. Work
W8VPV, the club station, and earn 25
points. (It is suggested that Club mem-
bers identify themselves.)

Ohio stations score 5 points for out of
state contacts, plus the member and club
bonuses.

Multiplier: For Ohio, ARRL sections
(max. 74), and DXCC countries on each
band. For all others, Ohio counties (max.
88) on each band.

Final Score: Total QSO points times
above multiplier from each band.

Frequencies: 5 kHz up from low end of
each General Class band, both on s.s.b.
and c.w. The Club station, W8VPV, will be
found near these frequencies,

Awards: Plagues to the top single oper-
ator in Ohio and out of state station. Cer-
tificates to the winning single operator,
multi-operator, both single and multi-
transmitter stations in each ARRL sec-
tion, Ohio county, and DX country.

Dupe sheets are required for stations
with more than 300 contacts. A summary
sheet showing the scoring and the usual
signed declaration are also requested.
Include a large s.a.s.e. for a copy of the
results. (Official forms are available from
the Club by sending an s.a.s.e.)

Mailing deadline for logs is Sept. 21st
to: The Cuyahoga Falls A.R.C., P.O. Box
6, Cuyahoga Falls, OH 44222,

All Asian C.W. Contest

Starts: 0000 GMT Sat., August 22
Ends: 2400 GMT Sun., August 23

Detailed rules were given in the June
Calendar covering the Phone section of
the contest.

There are a few modifications in this
year’s rules. Briefly they are as follows:

The operating period has been extend-
ed to the full 48 hour weekend.

QSO point values are now as follows:
Contacts on 160 have a 3 QSO point val-
ue, 2 points if on 80, and 1 point for the
rest of the bands.

Awards will now be given in each U.S.
call area, not only for all band competi-
tion but also on each single band. This
should make it more interesting for state-
side stations.

Your c.w. entries must be in the hands
of the committee no later than November
30th. The phone deadline is September
30th.

They go to: J.A.R.L. Contest Commit-
tee, P.O. Box 377, Tokyo Central, Japan.

Dr. Rick Dorsch, Jr., WBSBABN/HCTMD/

HC9A, etc., spoke about his Galapagos

Island operation at the Contest Forum,

His QSL manager, John Kroll, K8LJG,

seemed to have enjoyed the occasion,
(Photo courtesy W8IMZ)

Occupation Contest

otarts: 1800Z Sat., August 29
Ends: 2400Z Sun., August 30

The Radio Association of Erie, Pennsyil-
vania has come up with a new idea of
what should be an interesting contest. It
will give us an idea of what we do besides
“hamming."’

Exchange: RS(T), your Occupation, and
State, province, or country.

Scoring: One point for each QSO. The
multiplier will be determined by the num-
ber of similar occupations you contact. A
multiplier of one for every 5 similar occu-
pations worked. Also a multiplier of one
for every 3 retirees worked. (10 QSOs
with farmers equal 2 multipliers.)

Frequencies: C.W.—50 kHz up from bot-
tom of each band. Phone—50 kHz down
from top of each band. (Simplex contacts
only, no repeaters.)

Awards: A Plagque to the Top scoring
station. Certificates to the winner in each
state, province, and DX country.

Mailing deadline is October 1st to:
Chris Robson, KB3A, 6950 Kreider Road,
Fairview, PA 16415. (Include a large
s.a.s.e. for a copy of the results.)

NEW ENGLAND'S HAM STORE
Stocking Distributor for Major
Equipment and Accessories

CODE
& THEORY

CLASSES ARE IN PROGRESS—
INSTRUCTION FROM NOVICE
TO EXTRA. CALL TODAY FOR
THE NEXT STARTING DATE!

(617) 391-3200
206 MYSTIC AVENUE
MEDFORD. MASS. 02155
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Here’s a little inexpensive surplus gem that is showing
up that lends itself to some interesting SWLing.

The RC-3A Fixed

Frequency

(Almost) V.H.F.

Receilver

BY ROBERT GROVE®*, WA4PYQ

It has been many years since amateurs
profited from the electronics surplus bo-
nanza which followed Worid War |1. Many
dealers claim that although surplus de-
pots still burgeon with goodies, the mar-
kel has dried up.

Add to this paucity of paraphernalia
the fact that most surplus newcomers
have been spoiled by low-cost, solid-state,
miniaturized consumer electronics.

So What’s New?

Occasionally an item surfaces on the
surplus market which is worthy of atten-
tion. One of these is the little RC-3A fixed
frequency v.h.f. receiver shown in the
Fair Radio Sales Company catalog.' I
was manufactured under government
contract by Dorsett Electronics (no long-
er in business) of Tulsa, Oklahoma.

The receiver was apparently designed
to receive signals from remote sensors,
possibly seismic intrusion detectors to
sense enemy movements. lis high sensi-
tivity would allow reception at consider-
able distance from a low-power trans-
mitter.

As shown in the accompanying photo-
graphs, the RC-3A is a miniature solid-
state unit sealed in a molded plastic cabi-
net. Its nominal operating frequency is
127.4 MHz. Since this is in the middle of
the aircraft band, detection mode is a.m.

*Route 1, Box 156, Brasstown, NC 28902

'Fair Radio Sales. 1016 E. Eureka, Box
1105, Lima, OH 45802
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With the crystal changed and the r.f.
stages realigned, this inexpensive, high-
performance receiver should make an
ideal 121.5 MHz ELT (Emergency Locat-
ing Transmitter) beacon receiver for
downed aircraft. Or, you may choose
your favorite aircraft tower frequency.
Other frequency options might include
122.8 MHz (UNICOM), 126.2 (military), or
123.1 (search and rescue).

Inside

Seven transistors and a CA3018 IC
(v.h.f. transistor array) complement the
compact circuitry. Operating current is
about 10-20 ma (depending upon audio
output level) supplied by two stanaard
S-volt batteries. Since the battery con-
nectors areinparallel, one battery will op-
erate the unit.

The receiver is a straightforward su-
perheterodyne with an i.f. of 20 MHz. An
overtone crystal oscillator injects a fre-
quency of 107.40 MHz into the mixer
stage.

Low impedance audio is available
through the miniature bayonet-type con-
nector (Amphenol 45975). The connector
should be wiped with cleaning fluid to re-
move the anti-corrosion dope.

The receiver is activated by throwing a
miniature toggle switch which is environ-
mentally protected by a weather boot.
Signals are captured by a metal ribbon
antenna which is wrapped around the set
for storage, snapping into an erect pos-
ture when a small retaining bracket Is re-
moved. An adjacent screw allows attach-
ment of an external antenna.

The miniature RC-3A v.h.f. receiver.

Battery compartment exposed, guard ring
broken off switch for easier activation.

Foil side of PC board after cover sawed
away.

Major component side of board after
front of case sawed away.

Say You SawlitinCQ
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RF stage
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20.000 MHz
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] 107.400MHz

ascillator |
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aucio

Fig. 1- Functional diagram of the RC-3A.

Getting Inside

Because of the hermetically-sealed |
case, access to the circuit board must be |
made Dy surgery. Some judicious mea- |

suring will prevent daamage to the deli-
cate innards of this receiver
The printed circuit occupies a 2" X

3% " area outlined by a rectangular plas- |

tic inset on the rear of the case. The foil
sige of the PC board may be revealed by
nacksawing through the rounded edge of
the case Just beneath that plastic cover
and prying it up

To accomplish this task first remove
the ribbon antenna by unscrewing the
Phillips screw which secures it to the cab-
inet. Then measure % " below the solvent-
sealed edge of the plastic cover and be-
gin sawing parallel with the front of the
case (the RC-3A may be safely held in a
vise).

After cutting approximately %,", the
cavity of the case will be exposed. The
plastic cover may now be pried off with a
screwdriver. Be careful not to damage in-
ternal components with the screwdriver
blade.

To gain access to the major compo-
nent side of the board the entire front sur-
face of the case will have to be sawed
away clear down to the battery compart-
ment. Begin at the same depth as you did
for the rear side. You may use the spac-
ing from the antenna screws as a guide.

As you cut away the side there will be
two points at which the battery leads

nave been glued down to the plastic front.
These will have to be peeled off as you
proceed.

With the covers removed, all compo-
nentis are accessible. Although modifica-
tions are necessary tooperate the receiv- |
er, you may wish to replace the earphone

connector with a more convenient minia-

ture jack. The internal trimpot is an audio |

gain control

According to the Federal Frequency
Directory, 127.4 MHz is in use in Arkan-
sas, California, Florida, Georgia, Idaho, II-
inois, Missouri, New Mexico, New York,
Oregon, South Carolina, West Virginia,
and wyoming. With the propagation of

signals at aircraft altitudes, reception on
that frequency should be possible over
most of the United States

At only $14.95 including shipping, the |

little RC-3A receiver is quite a bargain

Say YouSawitinCQ
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| NEW

Extended
Double Zepp
Antenna gn

The Hy-Gain V2 is 2-meter extended double zepp
vertical consisting of two stacked 5/8 waves

properly decoupled to allow no RF on the coax
feedline. Coax connects to the decoupler inside
the antenna for complete weatherproofing.
Mechanically the V2 has no equal. It's easy to
assemble and all elements are corrosion resistant
6063-T832 aluminum with rustproof hardware.
The V2 is a complete antenna that's ready to
mount on any mast up to 2" (50.8 mm) in diameter.

Two sets of 1/4 wave radials and a centered ,l
feedpoint put the radiation at the horizon, not the |
sky! The V2 and two competitors were measured

for radiation efficiency on a ground-reflection-

range, which was designed according to IEEE

standard 149-1979, and the results shown below

were conclusive.

Hy-Gain V2 Brand C ARX-28 | Brand A AEA-144

at 146.00 Mcs

'S
al 146.00 Mes /4 A\ at 146.00 Mcs

Designed to operate from 138 MHz

through 174 MHz, the V2 obtains a 7
VSWR of less than 1.5:1 at

resonance and hasa 2:1

VSWR bandwidth of at least 7
7 MHz. The antenna’s isolation

from the support mast is 20 dB minimum.

The new V2 will equal or surpass the
electrical performance of any
competitive two stacked 5/8

wave antenna, regardless of

gains claimed or your money

back. Money-back limited to

30 days. If not satisfied,

return to place of purchase.

TELEX hy-gain

TELEX COMMUNICATIONS. INC.

8800 Aldnch Ave. So., Minneapolis, MN 55420 US A
Eurcpe: 22, rue de la Légion-d'Honneur. 93200 St. Denis, France.
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a monthly feature by

BILL WELSH, W6DDB

s

“"HOW TO" FOR THE NEWCOMER TO AMATEUR RADIO

Operating Tips—Part 1

I receive about 30 letters per month
from Novice column readers. Fortunate-
ly, most of them can be answered by put-
ting a requested printed aid in the s.a.s.e.
(self-addressed and stamped envelope)
they supply. | avoid writing individual re-
sponses to most letters since it istoo time
consuming and only helps one person at
atime. However, | carefully read each let-
ter | get, and the predominant subject is
poor operating procedures noted in the
Novice bands. Previous Novice columns
have covered this subject in bits and
pieces, but it is obvious to me that it war-
rants detailed coverage in a single arti-
cle, so that is what this short series of
Novice columns will do. | realize that
many of the amateurs who read this col-
umn are General, Advanced, or Amateur
Extra class licensees. | hope that you
higher class licensees will send suggest-
ed additions and changes to my attention
for possible inclusion in future Novice
columns. This column is intended to help
prospective and new amateurs. There is
no way to avoid repeating basic informa-
tion, since | cannot assume that newcom-
ers know about coverage in previous
Novice columns. The material in this arti-
cle is separated into general categories
to make it easier to find.

Band and Frequency Selection

The 10 and 15 meter bands provide op-
timum long-range (DX) contact possibili-
ties during the daytime, but communica-
tions range drops to about 15 miles
(ground wave only) during the night. The
15 meter band opens (becomes useful)
earlier in the day than the 10 meter band,
and 15 closes later than 10. It isadvisable
to use the 10 meter band while it is open
during the day and to switch to 15 when
10 dies.

The 40 and 80 meter bands provide op-
timum DX contact possibilities during the
night, but daytime communications
range is much shorter. However, these
two bands provide better range during

2814 Empire Ave., Burbank, CA 91504

Meet John Rouse, KA3DBN, the Editor of
the Bowie Blade News in Bowie, Mary-
land. He holds about 20 operating certifi-
cates, including DXCC, HAROAA DX,

RCC, TAD, WAC, WAS, and WPNX
awards. He worked 113 countries during
his first 18 months on the air, and he
strongly urges Novices to give DX a try,
particularly on 10 and 15 meters. John
uses a Ten Tec Omni-D Transceiver with
a TA-33 triband Yagi that is up about 45
feet. He is a member of the ARRL Public
Relations Advisory Committee, a mem-
ber of the Radio Society of Great Britain,
and secretary of the Bowie Amateur Ra-
dio Club in this suburb of Washington,
D.C. John expects to hold his General
ticket and hopes to operate with a GM5
callsign from Edinburgh, Scotland each
summer. | recently enjoyed a nice chat
with John on 10 meters.

the day than 10 and 15 permit at night. In-
terference is often worse on the 40 meter
Novice band than on any other band.
There are often layers of signals covering
most of 40, and it can be almost impossi-
ble to find a reasonably clear frequency.
This bad situation becomes much worse
in the evening when powerful internation-
al shortwave broadcast stations are
heard every 5 kHz (7105, 7110, etc.)
throughout this Novice band. Despite
these adverse conditions, good opera-
tors do everything possible to avoid caus-
ing unnecessary Interference to other
stations. One way to do this is to answer
stations already calling CQ (general call
to all stations) instead of sending CQ. If
nothing else, at least avoid using a fre-

guency already being used by a strong lo-
cal station.

It is generally good practice to operate
on 10 and/or 15 meters during the day
and to shift to 40 and/or 80 meters at
night. This requires equipment and an-
tennas capable of being operated satis-
factorily on all four Novice bands.

Activity tends to be more concentrated
at the low ends of each Novice band. This
is particularly noticeableonthe 10and 15
meter bands. One of the reasons for this
condition is that DX (foreign) stations are
more likely to be heard at the low end of
these bands. If you are primarily interest-
ed in contacting DX stations, stay in the
lower 15 kHz. If you are not particularly
interested in working DX, you can avoida
lot of interference from other stations by
using frequencies towards the top ends
of the bands. Avoiding low-end band con-
gestion is very important when one uses
QRP (low power).

Do not allow yourself to become frus-
trated to the point where you create mali-
cious interference. | do not believe there
is anyone of less use to our amateur radio
service than someone who intentionally
causes interference. When conditions
are bad, use your head and help make
things better for others. Top amateurs
take pride in not interfering with other sta-
tions. Courteous behavior on the air has
long been a strong point in favor of ama-
teurs, and | hope you will continue this es-
sential tradition. Most apparent cases of
malicious interference are unintentional,
and they are usually caused by operating
mistakes such as not transmitting on the
same frequency as the other station, asis
detailed later in this article under calling
and answering.

Speed

Unless one has some physical impair-
ment, they can send code faster than
they can copy it. This is normal, but it can
cause trouble for new operators. If an
amateur sends code at his or her top
sending speed, he or she is in trouble if
the other operator answers at that speed.
It is smart to slow down a little bit and to
send at a rate that you can copy without
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too many errors. One way to reduce your
sending speed is to concentrate on send-
ing perfect code symbols. Another way to
do it is to slightly lengthen spaces be-
tween letters and words. It is natural for
new operators to send fast since they are
usually trying to Increase their code
speed. However, accuracy is much more
important than speed, and code speed
proficiency naturally improves as long as
one continues to operate frequently.

Good code sounds great no matter
how slowly it is being sent. Do not rush
your sending. Even the most proficient
code operators will slow down to work a
beginner in a Novice band. Do not hesi-
tate to ask a faster operator to QRS (send
SIOWer ), Ssince no good operator intention-
ally sends faster than the other one can
copy. If the other amateur sounds profi-
cient, match his or her speed as closely
as possible (within your own capabilities).
When working an amateur who does not
sound proficient, answer at a slower
speed than you are receiving. Amateurs
seldom send more than three to five
words per minute above their receiving
speed and this speed differential should
De considered when sending code to a
less capable code operator.

Sending

As previously stated, properly sent
code sounds good at all speeds. How-
ever, improperly sent code sounds bad at
all speeds. One cannot make up for quali-
ty by sending a greater quantity of dits
and dahs. Make an effort to send each
code symbol perfectly. Leave extra
space between words and sentences to
avoid the Initial problem wherein new op-
erators run everything together. When an
amateur first starts operating on the air, it
Is common to temporarily forget certain
difficult symbols. This problem is most
easily overcome by posting a copy of the
code where it can be easily read while
one is operating. One quickly becomes
so familiar with the code symbols that this
visual aid can be put away. The problem
that remains is usually improper spacing.
Dits may be sent so long that they are
nard to distinguish from dahs being sent
oo short. Inadequate spacing between
letters produces incorrect resultant sym-
bols, such as when the symbols for A and
N are run together, producing the symbol
for the letter P. Inadequate spacing be-
tween words produces incorrect words,
such as when "‘the irreversible' is spac-
ed to produce ‘‘their reversible."" At the
ieast, Improper spacing causes increas-
ed copying difficulty and unnecessary
confusion. Inexperienced code opera-
tors have enough trouble copying good
code; most of them just make up some
excuse (meal time, telephone call, visitor,
etc.) and quit the contact when the other
amateur sends bad code. Similarly, it is
very important to send perfect code
when you transmit a general call to all
stations (CQ) in a Novice band. Beginning
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When traffic is heavy and the session
Is long, you need the comfort and
efficiency of a Telex headset. The new
ProCom 300 and ProCom 200 provide
hands-free operation and the exact
mike-to-mouth distance for consistent
and reliable VOX operation.

ProCom 300

The ultimate in comfort, the
ProCom 300 is an ultra-light,
single-sided, aviation style
headset with a powerful,
electret noise-cancelling
microphone. This dual
impedance microphone

has a 200 to 3500 Hz
frequency response specifically
tailored to the human voice. The
earphone has a low impedance,
dynamic element with a sensitive
tailored frequency response of
300 to 3000 Hz,

ProCom 200

This dual muff headset has a
powerful, dual-impedance,
electret microphone with

a typical frequency response
of 200 to 3500 Hz. The
dynamic, low impedance
headphone has a ;ery
sensitive 200 to 12000 Hz |
frequency response. .ﬂ
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Footswitch (FS-1) and handswitch

(HS-1) accessories or the built-in VOX
select switch provide total professional
flexibility. Write for complete details today.
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TELEX hy-gain

TELEX COMMUNICATIONS, INC.
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operators do not readily overlook sending
errors of any type, and they frequently do
not respond to a stations when an error is
heard in the CQ call. They seem to think
that if the other station makes mistakes in
the CQ call, the contact would be a mess.
This attitude is understandable to me.
Take pride in your sending and minimize

errors.
Errors do occur and they should be

properly corrected to improve the con-
tact. If the mistake happens on the first
letter of a word (or a single letter word
such as Aorl), send an error sign and re-
peat from the first letter of the previous
word/group. If the error occurs on any-
thing other than the first letter of the
word, send an error sign and just repeat
from the first letter of the word/group you
were sending when you made the mis-
take. In other words, give the other opera-
tor a chance to associate your correction
with the material you had sent properly
before you erred. There are two error
symbols; one is a series of seven or more
dits, and the other is the question mark. |
prefer the question mark for two reasons.
First, inexperienced operators are apt to
send four or five dits instead of the seven
(or more) dits required for an error signal;
this can cause additional confusion be-
cause the receiving operator will probab-
ly copy an H or 5, since that is what was
sent. Another reason | like the question
mark in this application is because a
guestion mark sent out of context (not at
the end of a question) is accepted to
mean that the word or group is going to
be repeated, whether or not an error oc-
curred. Consequently, even if you did not
make an obvious error, you can send the
guestion mark and repeat any word or
group you want to send better or that you
want to be sure the other amateur copies
correctly (such as your name and loca-
tion, plus his signal report). Operators are
people and people make mistakes. When
you make a code-sending error, correct it
properly and efficiently. Bursts of dits
(machine-gun fire) do nothing to bolster
the confidence of the receiving operator.

There is disagreement among code in-

COLLINS 180L-2

Collins 180L-2 Automatic
Antenna Coupler designed
for use with H0-180 watt
transceivers in the 2 to 25
Mhz range. Has 7-970 pi
3 KV vacuum variable capa-
citor and variable silvered-
rinbon 32 uHY inductor —
both with 28 VDC drive.
Also smaller roller inductor and SWR meter circuit.
Requires 28 VDC 3 amps, 250 or 400 VDC 35 ma, and
115 VAC 400 Hz 20 VA, 10Vex7daxi1 e 24 lhs sh.

Used: $99.50

Collins 180L-3 Antenna Coupler, same as
180L-2 except incorporates an antenna transier relay
which automatically transfers an antenna 10 & receiver
or receiver section after the transmitter i5 unkeyed,

25 Ibs. sh. Used: . $119.50

Prices F.0.B. Lima, 0. = VISA, MASTERCARD Acceplad.

Allow for Shipping = Write for New 1981 CATALOG
Address Dept. CO = Phone: 419/227-6573

FAIR RADID SALES
LIMA, OHIO - 45802
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structors regarding the best way for stu-
dents to develop good sending ability.
This difference of opinion is basically re-
lated to when the student should start us-
Ing a semi-automatic key (bug) or an auto-
matic keyer (paddle with electronic key-
er). It is my conviction that anyone who
masters correct use of the handkey (also
called a straight key and a manual tele-
graph key)develops into a better code op-
erator than others who use an automatic
keyer from the start. One has to manually
send each dit and dah when using a hand-
key, and it takes a lot of practice to devel-
op the technique of using one’s wrist (in-
stead of the fingers) to send correctly.
The wrist moves up and down the same
distance for dits as for dahs. It is the time
required to move the wrist the same dis-
tance every time that produces the even
spacing between each part of code sym-
bols; this is called rhythm. It requires a
concerted effort for a code student to use
the wrist to send, since one uses the fin-
gers much more naturally. However, it
quickly feels natural, and wrist senders
easily develop the ability to send good
code. The most proficient of the finger
tappers (and they far outnumber wrist
senders) sound uneven and disjointed in
their sending. The beginner can more
quickly develop good wrist-sending tech-
nigue by following a few simple rules.
Open the gap between the keying con-
tacts at least one sixteenth of an inch, ad-
just the tension spring to where it takes
reasonable pressure to close the key
contacts, secure the handkey where it is
in line with your forearm, sit close to the
table/desk with your elbow on its surface,
grasp the handkey knob between your
thumb and middle finger, and position
your forefinger on the knob with your
knuckle always bent outward to absorb
the extra wrist pressure that occurs as
one sends.

When you have mastered the correct
use of a handkey, developed good send-
ing rhythm, and increased your code
sending speed to about 15 wpm, | advise
you to get either an automatic or a semi-
automatic key to allow you to send code
faster and with less effort than is possible
with a handkey.

The semi-automatic key is Dbetter
known as a bug because Vibroplex is the
best known manufacturer of semi-auto-
matic keys and their trademark is a bug.
The bug has two sets of contacts; one is
for dits and the other is for dahs. When
the knob is pushed in one direction, a
pendulum action causes a series of even-
ly spaced dits to occur. When the knob is
moved in the opposite direction, a contin-
uing dah is generated as long as the oper-
ator holds that contact closed. In other
words, the bug operator manually sends
each dah, but just has to hold the knob in
the other direction to have dits sent auto-
matically. Since the dahs are sent manu-
ally and the dits are sent automatically,
the bug is a semi-automatic telegraph

key. It takes more effort to master the
correct use cf a bug than an electronic
keyer.

Electronic keyers are sometimes buiit
with the paddle (key) built in; other types
are used with a separate paddle. This sys-
tem provides a perfectly spaced series of
dits or dahs when the paddle knob is mov-
ed in one direction or the other, which
means that it is a fully automatic tele-
graph keying device. However, electron-
ic keyers donotautomatically provide the
required spaces between letters and
words/groups. Consequently, it is com:-
mon to hear a string of perfect dits and
dahs being used to transmit code gar-
bage by someone using an electronic
Keyer,

If you have developed good spacing
sense with a handkey, it stays with you
when you switch to a bug or an electronic
keyer. |f you plan to use all three types of
keys, | advise you to use one hand for the
bug and the other hand for the electronic
keyer; this seems to preclude timing
problems that otherwise occur if the
same hand is used with both the bug and
the electronic keyer. | am naturally right-
handed, and | used bugs for many years
before electronic keyers existed. | send
righty with handkeys and bugs, whereas |
send lefty with electronic keyers. Since
electronic keyers are easier to master
and offer so much more than bugs (auto-
matic repetitive transmissions, etc.), | ad-
vise new operators to master the hand-
key and the electronic keyer with their
“natural”’ hand and (if they wish to do so)
to use their other hand with the bug.

Before we leave the subject of spac-
ing, the matter of dah-to-dit time relation-
ship musi be covered. The dah is not al-
ways three times the length of a dit, as
many books state. The 3-to-1 relationship
is just true at about 15 wpm. When send-
ing at about 2 wpm, code sounds much
better using a ratio of about 7-to-1. Con-
versely, when sent at about 50 wpm,
code is best at a ratio of about 1.5-t0-1.
Another advantage newer operators de-
rive from using longer dahs is that it auto-
matically forces one to prefer sending
with the wrist than the fingers. The fin-
gers have to work to hold the key con-
tacts closed, whereas the wrist is just re-
laxed in the down position.

Part One Conclusion

This completes the first part of the Op-
erating Tips article. The concluding parts
will be printed in the next issues, and they
will cover listening, zero beating, two-way
contacts, emergency operation, prac-
tice, codes/signals, contests/DX, clubs,
cross band/mode, violation notices, and
printed data. Each part provides useful in-
formation if read by itself, however, it is
hoped that all parts of this article will be
read to provide a better overall under-
standing of this subject.

73, Bill, WeDDB
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Barry Electronics Corp.

WE SHIP WORLDWIDE

WORLD WIDE AMATEUR RADIO SINCE 1950

Your one source for all Radio Equipment !

All Handy Talkies In Stock For World Wide Satellite
Immediate Delivery! Systems Available

We Will Not Be Undersolid
Call: 212-925-7000

ICOM
IC2AT

i g g

Complete Earth Satellite
Receiving Station Available at
Barry for only $5990.00.

Includes 12’ or 16’ dish, control
console, receiver with polarity
control, LNA, feed cover,
cables. (Less concrete pad.)

SANTEC
HT-1200

DRAKE TR-7 & R-/
L-7 2ZKW Linear Amplifier

Rhhs L YR VE, VR TR, N, e Y
- e G T R T gl g™ gl g R L

Write or call today for full
details.

Y&E@U | KWM-380

FT-101ZD, FT-107M, FT-480R,
FT-707, FT-7T20RU, FT-720RVH,
FT-902DM, FT-290R

2 + KW PEP/3-8874 FINALS
With Hipersil Transformer

ETD Alpha 76CA

AEA Morse Matic

BIRD 2
Wattmeters & ,ﬁ‘

Elements ;
in stock -

HY‘GAIN | p } g [ |

ROBOT 400 & 800 KANTRONICS Mini-Reader
Amateur Radio Courses Given On QOur Premises

ASTRO 103 150A & 100 MXA

Export Orders Shipped Immediately.

“Aqui Se Habla Espanol”

- b
| New York Clty S L(ARGESTSTOCKING HAM DEALER  COMPLETE REPAIR LAB ON PREMISES-

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP. IN STOCK—NEW ROBOT MODEL #800, BIRD WATTMETER, HY-
512 BROADWAY, NEW YORK CITY, NEW YORK 10012 GAIN, LARSEN, SHURE, KDK-2015R, TURNER, ASTATIC, VOCOM,
BARRY INTERNATIONAL TELEX 12-7670 212-925-7000 VHF ENG., MFJ, KANTRONICS, DSI, AVANTI CORDLESS
TOP TRADES GIVEN ON YOUR USED EQUIPMENT TELEPHONES, POCKET SCANNERS, NYE, BENCHER, VIBROPLEX

AUTHORIZED DISTS. MCKAY DYMEK WE NOW STOCK THE MURCH ULTIMATE TRANSMATCH 20008
FOR SHORTWAVE RECEIVERS DEALER INQUIRIES INVITED, PHONE IN YOUR ORDER & BE REIMBURSED.
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ARCO CAPS

170-T80pF
390-1400pF

304
400
402
420
423
426
464
465
467

TUBES

100-550pF

. 9-TpF
1.5-20pF
1-12pF
7-100pF
37-250pF
25-280pF
90-380pF

.50
.00
. 00
.00
.00
.01
. 00

110-580pF

bt et et et e et et el et

39
03

469
4615
404
405
422
424
427
462

8-60pF
10-80pF
4-40pF
16-150pF
55-300pF
5-80pF

28888855

RG174/U - $15.00 per 100 ft.
Factory new

Model A30340
230 VAC @ . 78 Amps
Will also work on 115 VAC

6KD6 5.00 | 6939 7.99
6LQ6/6JEB 6.00 6146 5.00
6MJ6 /6 L.Q6/6JE6C 6.00 | 6146A 5.69
6LF6/6MH6 5.00 | 6146B/8298 7.95
12BY7A 4.00 | 6146W 12.00
2E26 4.69 | 6550A 8.00
4X150A 29. 99 8908 9.00
4CX250B 45.00 8950 9. 00
4CX250R 69.00 4-400A 145.00
4CX300A 109. 99 4-400C 145. 00
4CX350A /8321 100.00 | 572B/T160L 44.00
4CX350F/J /8904 100. 00 7289 9.95
4CX1500B,/8660 300. 00 3-1000Z 229. 00
811A 20. 00 3-500Z 141.00
6360 4.69

RF Transistors
/\J\ MRF449 12.65 | BFRI1 1.25
= g.;;%"*:-xﬁ MR F449A 12.65 | BFR96 1.50
/ 4] MR F450 11.00 | BFW92A 1.00
=2 MR F450A 11.77 | BFW92 .79
MRF452 15.00 | MMCM918 14. 30
MRF453 13.72 | MMCM2222 15. 65
MRF203 P.0.R. | MRF454A 21.83 | MMCM2369 15. 00
MRF216 19.47 | MRF455 14.08 | MMCM 2484 15. 25
MRF221 8.73 | MRF455A 14.08 | MMCM3960A 24.30
MRF226 10.20 | MRF474 3.00 | MWA120 7. 80
MRF227 2.13 | MRF475 2.90 | MWA130 8.08
MRF238 10.00 | MRF4176 2.25 | MWA210 7.46
MR F240 14.62 | MRF477 10.00 | MWA 220 8.08
MR F 245 28.87 | MRF485 3.00 | MWA230 8.62
MRF 247 28.87 | MRF492 20.40 | MWA310 8.08
MRF 262 6.25 | MRF502 .93
MRF 314 12.20 | MRF604 2.00 | NEW MRF4172
MR F406 11.33 | MRF629 3.00 | 12.5 VDC, 27 MHz
MRF412 20.65 | MRF648 26.87 | 4 Watts output
MRF421 27.45 | MRF901 3.99 | 10 dB gain
MR F422A 38.25 | MRF902 9. 41 1.69 ea.
MRF422 38.25 | MRF904 3.00 10/9. 50
MRF428 38.25 | MRF911 4.29 100/69. 00
MR F428A 38.25 | MRF5176 11.73 1000/480. 00
MRF426 8.87 | MRF8004 1.39
MR F426A 8.87 | BFR90 1.00
TO-3 TRANSISTOR SOCKETS PL259 TERMINATION
Phenolic type. . .......... 6/%1. 00 52 Ohm 5 Watts $1,.50 each
NEW SIMPSON 260-17 $99. 99 TORIN TAT00 FANS NEW $29.99 each

CRYSTAL FILTERS

EFCL455K 13E 3.99
EFCL455K40B2 2. 99
FX-07800L, 7.8 MHz 12.99
FHA103-4, 10.7 MHz 12. 99

CB type crystals

$4. 95 each
0l1-T
T1 T15 T28
T2 T16 T29
T3 T1T T30
T4 T18 194
g T19 T32
T6 T20 T33
i | T21 T34
T8 T22 T35
T9 T23 T36
T10 T24 T37
T11 T25 T38
T12 T26 T39
T13 T27 T40
T14
51-R

R1 R15 R28
R2 R16 R29
R3 R17 R30
R4 R18 R31
R5 R19 R32
R6 R20 R33
RT R21 R34
RS R22 R35
RY9 R23 R36
R10 R24 R37T
R11 R25 38
R12 R 26 R39
R13 R27 R40
R14

NEW CHERRY BCD SWITCH

New end plates

Type T-20........... 1.29 each

Johnson

AIR Variables

$1. 00 each

T-3-5 1 0 5 DF
T-6-5 1. 7to 11 pF
T-9-5 2 to 15 pF
189-6-1 .1 to 10 pF
189-502-Y 1.3 to 6. TpF
189-503-105 1.4to 9.2pF
189-504-5 1.5 to 11. 6pF
189-505-5 1.7 to 14. 1pF
189-505-107 1.7 to 14. 1pF
189-506-103 1.8 to 16. TpF
189-507-105 2 to 19. 3pF
189-508-5 2.1 to 22. 9pF
189-509-5 2.4 to 24.5pF
545-043 1.8 to 11. 4pF
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Johnson Transistors
AIR Variables 9N3960JANTX 10.00 | 2N5645 10. 00
| 3 IN4072 1.60 | 2N5842 8. 00
1/4x 2 1/2" shaft _ 2N4427 1.10 | 2N5849 20.00
$2.50 each f 9N4429 7.00 | 2N5942 40.00
193-10-6 2.2to 34 pF IN4877 1.00 | 2N5946 14. 00
193- 1.5 to 27.5pF IN4959 2.00 | 2N5862 50. 00
193- -6 to 6.4pF IN4976 15.00 | 2N6080 7.00
2N2857JAN 2.50 2N5070 8.00 | 2N6081 10.00
$1.00 each 2N2949 3.60 IN5071 15.00 | 2N6082 11.00
160-107-16 .5 to 12 pF | 2N2947 15.00 IN5108 4.00 | 2N6083 13.00
193-10-9 2.2to 34 pF 2N2950 4.60 2N5109 1.50 | 2N6084 14.00
193-10-104 2.2to 34 pF 2N3375 8.00 IN5179 1.00 | 2N6095 11.00
193-4-5 3 to 30 pF 2N3553 1.57 2N5583 4.00 | 2N6096 20. 00
. 2N3818 5.00 2N5589 6.00 | 2N6097 28. 00
RF Power Device 2N3866 1.00 | 2N5590 8.00 | 2N6166 38. 00
2N3866JAN 2.50 IN5591 11.00 | 2N6368 22.99
MRF454 Same as MRF458 ON3866JANTX  4.00 2N5635 5.44 | A210/MRF517 2.00
12.5 VDC, 3-30 MHz IN3925 10. 00 IN5636 11.60 | BLY38 5.00
B0Watts output, 12dB gain 2N3948 2.00 2N5637 20.00 | 40280,/2N4427 1. 10
$17.95 ea. | 2N3950 25. 00 2N5641 5.00 | 40281/2N3920 7.00
2N3959 3. 00 2N5643 14.00 | 40282/2N3927 10.48
E.F. JOHNSON CRYSTALS
TUBE SOCKETS g
5.120 | 7.4825 | 9.565 10. 150 11. 155 11.905 | 17.315
7.3435 | 7.4865 | 9.575 10. 160 11. 275 11.955 | 17.355
#124-0311-100........ 6. 99 each 7.4585 | 7.4925 | 9.585 10. 170 11. 700 12.000 | 17.365
For 8072 etc. 7.4615 | 17.4985 13.3&3 10. 180 11. 705 12.050 | 37.600
_ 7.4625 | 7.5015 | 10.01 10. 240 11. 730 12.100 | 37.650
;124;gg*;§§“%ﬁ- 'iiiénfaa' fg each 7.4665 | 7.5025 | 10.020 | 10.245 11. 750 16.965 | 37.700
or B/R, etc. 7.4685 | 7.5065 10-033 10.595 11. 755 17.015 | 37.750
7.4715 | 7.7985 | 10.04 10. 605 11. 800 17. 065 37. 800
(#:tgd-ﬂll}—nuqlé}-c:‘zﬁﬁﬁ- .F{'L gdg each 7.4725 7.8025 | 10.0525 | 10.615 11. 850 17. 165 37. 850
ﬂ‘“‘"eﬁ' or /R an 7.4765 | 9.545 | 10.130 | 10.625 11. 855 17.215 | 37.900
150 7.4785 | 9.555 | 10.140 | 10.635 11. 900 17.265 | 37.950
#124-0113-001 and 124-0113-021 (Gt R *D
ST e b High Voltage Capsjf TRIMMER CAPS
30 MFD @ 500 VDC 1. 69 Sprague. Stable Polypropylene.
#123-209-33 Sockets....6.99 each 99 MFD @ 500 VDC 1. 69 .50 each or 10/4.00
For 811A,572B, 866, etc. 100 MFD @ 450 VDC 2.29 not sold mixed
UNELCO CAPS 150 MFD (@ 450 VDC 3. 29 1.2 to 13pF
225 MFD @ 450 VDC 4.29 2 to 30pF
.001/1000pF @ 10 KV . 89 3.9 to 18pF
.001@ 3KV 4/1.00 3.9 to 40pF
6. 8pF 4TpF .0015@ 3KV 3/1.00 3.9 to 55pF
8. 2pF 62pF .01 @ 4KV 3 79 Carbide Circuit Board Drill Bits
10pF 100pF .01 @1.6KV 4/1.00
P p 02 @ BKV 2 00 for PCB Boards
12pF 160pF el ' 5 mix for $5.00
13pF 180pF .01 @ 1KV 6/1.00
14pF 00
e vew 2 o seeakers | (AN
24pF 380pF 100 Ohm coil $. 99 each
33pF 470pF PLASTIC TO-3 SOCKETS J310 N-CHANNEL J-FET 450 MHz
36pF 1000pF 4/$1.00 gﬂﬁ‘,ﬂuﬁf VHIE-*“EEF A“‘*Pllféegl 2
& sCi or and Mixers /3l.
e 350V 31.00 each | "caysTaL FILTERS
86 Pin Motorola Bus Edge Connectors TFCG;T;-;LEIEGM??E? ;;5,13”“ MURATA CERAMIC FILTERS
3 dB bandwidth 15 KHz min. SFD 455D 455 KHz 2.00
201:1 gljat;d mmm‘:;ﬁ 20 dB bandwidth 60 KHz min. SFB 455D 455 KHz 1. 60
=1 - in . Sspacing 0 . = : = e
Soldertail for PCB............... $3.00 each L'm;a;g[;c?adrém:ii;;g ﬂi 1 4B max. CFM455E 455 KHz 9.50
Ripple 1 dB max. Ct. 0+/-5 pF 3600 Ohms CFU455H 455 KHz 3.00
TEMOS TEXAS INSTRUMENTTIL-305P
NOW ccsvrosonosarensnsie . $11.95 Same as 7805 but only 1/2 Amp 5 x T array alphanumeric display
T R b s A $5.95 5 VDC .49 each or 10/%3.00 $3. 85 each
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SEMICUNDUCTURS SURPIUS

ATLAS FILTERS

ATLAS CRYSTAL FILTERS FOR
ATLAS HAM GEAR
Your Choice

$15. 95 ea.

5.645 - 2.7/8
5.595 - 2.7 USB
5.595 - 2.7/8/L
5.595 - 2.7 LSB
5.595 - .500/4
9.0 - USB/CW

Soldering Kit

New Weller Soldering Iron Kit

B P-BF i idcic e
Kit includes:

1 - 25 Watt soldering iron,
develops 750° of tip
temperature

3 - tips (screwdriver, chisel,
cone)

1 - soldering aid tool

1 - coil 60/40 rosin core solder

9. 99 each

CERAMIC PLATE CAPS

$1.09 each
#1 type for 3/8 plate cap
#2 type for 5/8 plate cap

Used NiCads

Used C Nickel Cadmium Batteries
1. 8 amp hour
Pack of ten

$8.99 per pack

CERAMIC COIL FORMS

$1. 99 each
#1 3/16" x 4/8"
#9 3/16" x 1/4"
23 1/4 " x 3/4"
=4 3/8"x /8"
#5 3/8"x5/8"

All of the above have
powdered iron cores.
#6 1/2"x2 3/4"

NEW BOGNER DOWNCONVERTER
Industrial version.

1 year guarantee.......... $225.00

UHF/VHF RF POWER TRANSISTORS
CD2867/2N6439
60 Watts output
Reg. Price .
A LS PRI ¢ et et d e os $19. 99

A=Z B cdiaiomisin i e i tead 2.99 e T R e PR R 2.99
VIV.15 .15uH:---ccvocue... 2.99 R R K P 2.99
VIV1IS0 150 uH - --cccvceeun- 2.99 IR T [ T A W, - T~ 2.99
Be MBE o3 s b e oo w 1.69 T L R AR e o S e 2.99
Variable coil 10-80 uH ...... 2.99 el VEDER rid 216 5 o o= ne S wla alhte 2.99
Transformer dual 8.8 uH....1.00 e L R IR S S 2.99
4TuH ..... 1.00 ea. or 10/7.50 T L R T - 2.99
68uH ... .- 1.00 ea. or 10/7.50 BB e e & Bt 2.99
1 uH «.+.. 1.00 ea. or 10/7.50 RO AR S e e s R i 2.99
j O 5T - A B 1.00 ea. or 10/7.50 b A (1 L S R SR e P W T 2.99
y .4 T ; RSP D 1.00 ea. or 10/7.50 L0 I el e i e e AN 2.99
35 0 AP 1.00 ea. or 10/7.50 $7 M A 2.99
. T e vsian 1.00 ea. or 10/7.50 19.6 mH .................. 2.99
- R B G P 1.00 ea. or 10/17.50 <L A T I T 2.99
6.5uH ...... 1.00 ea. or 10/7.50 .S ik s st 2.99
N S 1.00 ea. or 10/7.50 B IRDHL oo 3 e a s o el p e h 2.99
10 ulH isavvs 1.00 ea. or 10/7.50 - A R R L T 2.99
L R 1.00 ea. or 10/7.50 | 27.4mH ................. 2.99
2 BEE i aeeine 1.00 ea. or 10/7.50 - - (PR S L 2.99
22 UH cvoneo 1.00 ea. or 10/7.50 - AL T (N S 2.99
T | e 1.00 ea. or 10/7.50 M T i s e nalg e 2.99
30 aH cecoon- 1.00 ea. or 10/7.50 36 mH .................. 2.99
AT O see5es 1.00 ea. or 10/7.50 .0 mH .........ciaeinein 2.99
S s e e e ey 2.99 A0 WH iiviivesieisaniiag 2.99
O R L e A 1.69 L ) e e e e 2.99
82 BH neer s 1.00 ea. or 10/7.50 43 MH ......ccccccacanea 2.99
68 uH ...... 1.00 ea. or 10/7.50 L R e T 2.99
L G RN S A P T e St 2.99 DO R I S el e e or i 2.99
RN e 5a s v o lansis ey 1.69 Sh L SR e e RS 2.99
185 uH ...... 1.00 ea. or 10/7.50 Ty A Ao s o 2.99
538 uH ...... 1.00 ea. or 10/7.50 /0 IR TR e ) KR P 2.99
680 uH ...... 1.00 ea. or 10/7.50 B B o i s e e 2.99
1000uH ...... 1.00 ea. or 10/7.50 BB CIEY. siotomnureaie s siw e nionn oo 2.99
1630UH c.vvesvevaronnsocans 1.50 L g AR G LU0 e Y 1 1 2.99
= e R et P N 2.99 T 1 T - (e HJI [un e At o =4 2. 99
2 mH ... 2.99 B0 el s essa b sl 2. 99
.82 MH +.ocovnssassccsione 2.99 BB H s s e e e v s 2.99
e oo ) N A, Wl o A 2.99 L R s o o e e g 2.99
33 mH ......ovnnninnna.. 2.99 OB T oo s e sed i 2.99
B IS RS AN N et 5 2. 99 3 A Y - 2.99
240 mH .....iiiiaiiane. 2.99 TR v - N 2.99
1.2 mH ..covvvnnenanennn. 2.99 T L - I, oo O S 2.99
T e T 2.99 T R e 9209
LGS mH ..ovvvvnninnnanen. 2.99 SO oo s e 2.99
LTSN s s is i v ishe e 2.99 T e (e e ) 2 99
L9 mH ..ooovvnnnnnnnnn.. 2.99 T o s e SR 1.50
1 mH ....ooiiiiiniiann. 1.69 TN S e 2.99
G L T e— - S vyt 3.99 1 I, N R 2.99
2 mH soenss SNt P 2.99 BBEY .. Y, e b 2.99
- L AR R 2.99 L S e S NS Py 2.99
2.5 mH ....1.00 ea. or 10/7.50 DD HIY viiiis it vnk s vaea 2.99
T I A e e a A e oo 399 A R s I 2.99
- S 1 R i 2.99 DeDHIN oo s aniee smmain s e 2.99
S8 Dl A e et L 2. 99 105 L IO Ly ) b 2.99
4.3 M e n e wet e e e e 2.99
HIGH VOLTAGE CAPS New Fairchild Prescaler Chip
420 MFD @ 400 VDC 3.99 each 95H90DCQM. .......... 6.50 each
600 MFD @ 400 VDC J.99 each 350 MHz prescaler divide by 10/11
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NEW BCD SWITCH TRANSFORMERS
1.9-2.5G CONVERTERS |[REIRers .99 cach
® . MM - :
Model TSM 200-1011 (CDI) $16. 87 49899652-01
1900 MHz to 2500 MHz DOWNCONVERTERS CONTINUOUS TONE BUZZERS 26.8 VCT @ 660 MA
Intended for amateur radio use. N e e $2.00 each 21.9 VCT @ 1.1 Amps
T ]
umable frnm channel 2 lhn_l 6 EIMAC FINGER STOCK #Y-302 $1. 99 each
Warranty for 6 months Model HMR 11 24 V @ 100 MA
Complete Receiver and Power Supply MAGNET WIRE $12. 99 each
(does not include coax)............. $225.00 $22. 50 per spool 49099459-00
#24 A.W.G. 9 Ib. 28V @1.5A
@ 1. mps
4 fﬂﬂt Yagl antenna Gﬂl:‘f ............. 539. 99 :gg :*E'g' g :E‘ 9.6V @ 9 AH?PE
Downconverter Kit - PCB and parts .. $69. 95 $30 AWC 83/4 Ib, 16.8 V @ 300 MA
Power Supply Kit - §31 AW.G. 6 Ib
Boax. POD B0 PRELR v i sae vessens $49. 99 ' JUMBO LED'S
Downconverter assembled........... $79. 99 CORES 4/1.00 Red 8/%1.00
Power Supply assembled............ $59. 99 9013 T30-6 T37-6 Clear 6/$1. 00
Complete Kit form ....... e .- -$109. 99 T25-6 T30-12 T37-10 Yellow 6/$1.00
(includes Yagi antenna and instructions) T30 -2 T37-2 T44-6 Green 6/$1.00
REPLACEMENT PARTS 109 |TCABLETES A b 6/$1.00
¥ B F & B & 5 & & & B & & & § =2 & &8 &8 =5 F §F §F B A B = - #;‘I'T‘.IIER luu FE mg MEDIIM LED‘- S
MBDI{]I ----------------------------- 1- 29 mil, SPEC_, #MS-SSEHS 411 .
A e T N S 1.00 : Red 6/%1.00
Made by Tyton Corp. :
Power Supply PCB . cv.is i v snvonsssais 4.99 $2.50 per bag Green 6/31.00
Downconverter PCB......ccccvuecunnnn 19.99 100 bags - $20.00
NES55V TIMERS
Instructions for any separate item .... 10.00 Miniature Ceramic Trimmers . 39 each or 10/%5.00
.50 each or 10/%4. 00
N EW TRANSFORMER S CVv31D350 2 to B pF NEW DUAL CGLON LED
HM00-4075-03 3.5 to 11 pF .69 each or 10/%5.00
Price each 300425 3.5 to 13 pF
F-18X 6.3 VCT @ 6Amps 6.99 | E5-25A 5 to 25 pF e SRR
F-46X 24V @ 1Amp 5. 99 SRt u 94 mH 3 99
F41X 25. 2VCT @ 2Amps 6.99 e EE : :
53233 2 ’f— 3 mpe s s 2.5to 6 pF TRANSISTORS/IC'S
* g Amp : CERAMIC STAND OFFS " | Motorola MEW 252 VHF power amphifier
K-32B 28VCT @ 100 MA 4.99 | scnp-s 3/8 x 5/8" .20 cach | Proquuecy risge M-idaMRC T
t ! T/16x 11/4" . 39 each | Owtpat power: 25W
E30554 Dual 17V'@ 1Amp 6.99 #N54W0112 3/8x11/2" .49 each | ¥nimemgix 19.34D iz i d
_#NL523W03-010 3/4x 1 1/4" .79 each ——
s Motorola MC 1316P
D l O D E S CDHEE AND BEADS House no. same as HEP C6073 &
#43 Shield Bead 4/1.00 - :';EE;H' o
f - AU amplilier
HEP 170 High-voltage diode EK500 #61 Toroid g",l' 00 2 $1.29 ea., 10 for $9.50
3.5 A, 1000 PIV 5000 Volts, 50 mA #43 Balun el K e ey
20 ea., 100 for $15. uE . 99 each :g: ][i:l[z: lﬁaii gg ECG no. 70T Chroma demodulator.
1361005 Motorola SCR #61 Balun 4/1.00 oo e ey i
s, 1000 v T05iCuc 0,680, 0V. (461 Beads e} e
st Ripeoo i ol B 2iigid Dt 8 Ferrite Rod 1/4 x 7 1/2 2. 99 Catalog.
HVK 1153 Ferrite Beads 1/8" long 12/1.00 | 43 pgs.
25 mA, 20,000 PIV 4/31.00 or 100/315.00 | perrite Beads 3/8" long 6/1.00 $1.99 each
$1.00ea., 10for $8.00 | . . Type 555-2003 Ferrite Beads 1/16" long 12/1. 00 RCA Triacs.
LED 5 VDC wilh built-in registor Type TIJIM..
F-n::rh:ld‘_ LED= DOOR KNOB CAPS TO-5 Case with heal sinks.
Ahmdbrarodin s 470 pF @ 15 KV B0 k" | pae a eIk
6,/%1.00 | Motorola MA 752 Rectifier Dual 500 pF @ 15 KV 5.99 each $1. 00 each
SCMS 10K 6 Amps, 200 PIV 680 pF @ 6 KV 3.99 each RCA power transistors.
R o et $12.50 i 800 pF @ 15 KV 3.99 each Sfigiiﬁﬂalﬁ“ﬂ-
. 0% “ 3 . 2700 [JF @ 40 KV 5.99 each IC 20 Amps Voe 4V,
250 Watts, FtL 2 MHz. S i et
ORDERING INSTRUCTIONS RCA Triacs.
Type T4121B/40799.
Check, money order, or credit cards welcome. (Master Charge and VISA only.) No personal checks or certified personal 200 VDC 10 Amps,
checks for foreign countries accepted. Money order or cashiers check in U.S. funds only. Letters of credit are not acceptable. bt $3. 8
Minimum shipping by UPS is $2.35 with insurance. Please allow extra shipping charges for heavy or long items. Lt
All parts returned due to customer error or decision will be subject toa 15% restock charge. If we are out of an item ordered, RUA STiacs.
we will try to replace it with an equal or better part unless you specify not to, or we will back order the item, or refund your L?T;:ﬁmiﬁsﬁﬂ
money. .
PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE. Prices supersede all previously published. Some items offer- .00 each
ad are limited 1o small quantities and are subject to prior sale. Motorolz rf amplifier.
We now have a toll free number, but we ask that it be used for charge orders only. If you have any questions please use our 544-4001-002, similar o' type MHW 401-1.
other number. We are open from 8:00 a.m. - 5:00 p.m. Monday thru Saturday. 1.5 Watts output. 440-312 MHz.
Our toll free number for charge orders only is 800-528-3611. 15 dB gain min. $19.98 each
2822 North 32nd Street, #1 ® Phoenix, Arizona85008 e Phone 602-956-9423
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a regular feature by
THEODORE J. COHEN, N4XX

THE INS AND OUTS OF THE WASHINGTON SCENE

Congress To Monitor FCC More Closely

COngress. In a move to exert more
control over the Federal Communica-
tions Commission, is considering two
pills which would increase the frequency
of congressional review. The House Tele-
communications Subcommittee pro-
poses to review the agency's activities
annually before approving a one-year
budget. The Senate Commerce Commit-
tee, on the other hand, appears satisfied
to authorize the FCC’s budget on a three-
year cycle.

Both bills would permit the Commis-
sion to charge private industry for its ser-
vices, and such fees could eventually
generate up to 50% of the agency's an-
nual budget. The Commission has at-
lempted to charge for services twice in
the past, but such activities were overrul-
ed both times by the courts. Now, how-
ever, a fee schedule would be written into
the bills in the hope that a statutory
schedule would better survive a court
challenge.

Also taken under consideration by the
Congress was the President's proposed
budget for the FCC. In this matter, the
House and Senate both approved bud-
gets which are slightly less than Presi-
dent Reagan'’s proposed FCC FY82 bud-
get of $78 million (note than President
Carter had proposed an FYB82 budget of
$82 million for the Commission).

While differences between the House
and Senate bills will be resolved in a con-
ference committee, it is clear that the
FCC's closure plan will have to move for-
ward if the Commission is to live within its
new budget. Thus, according to James
McKinney, Chief, Field Operations Bur-
eau (FOB), FCC, the Commission is mov-
ing ahead with its plans to close selected
offices around the country by 1 October
1981 (see Dateline . . . Washington, D.C.,
July 1981 for details). A final decision is
yet to be made, however, regarding the
closure of FOB offices in Cincinnati, Ohio
and Pittsburgh, Pennsylvania, as well as

8603 Conover Place, Alexandria, VA
22308

the monitoring station in Anchorage,
Alaska. These facilities could be closed
as early as December 1981.

Goldwater and Dannemeyer
Introduce Legislation To Amend
The Communications Act

In a bill (S. 929) co-sponsored by all
members of the Senate Subcommittee
on Communications, Senator Goldwater
proposes to amend the Communications
Act of 1934 so as 'to provide the Federal
Communications Commission (FCC) with
the authority to implement various pro-
grams which will result in improvements
in the administration of the Amateur Ra-
dio Service . . ."

Specifically, the bill:

@ would allow the FCC to require that
radio frequency interference suppres-
sion techniques be incorporated into
electronic home entertainment devices
by the manufacturers.

® would permit the FCC to prohibit
delivery of radio transmitters or amplifi-
ers to any person unless that person first
exhibits a valid license.

® would exempt amateurs from the
secrecy provisions of the Communica-
tions Act (Section 605), thereby permit-
ting amateurs to disclose among them-
selves the content of transmissions
heard on the amateur bands (this, in turn,
would permit amateurs to work together
in identifying and locating stations who vi-
olate the Commission's Rules and Regu-
lations).

® would extend the amateur license
term to ten years.

The Dannemeyer bill (H.R. 2203) also
addresses the matter of a voluntary moni-
toring program on the part of amateurs.
In addition, the bill would clarify the use of
volunteers by the FCC in the preparation
and administration of Novice Class ama-
teur radio licenses.

U.S. amateurs are encouraged to write
their congressmen and senators, and to
reguest that they support the measures
set forth in the two bills.

Fowler Named To Head FCC

The Senate Commerce Committee in
May confirmed the nomination of Mark
Fowler for the position of Chairman of the
Federal Communications Commission.
Fowler, whose term will extend into 1986,
is a Washington-based private broad-
casting lawyer who previously had serv-
ed as a Reagan administration transition
official.

At his Senate hearing, the Commerce
Committee encouraged Fowler to make
substantial changes in Commission man-
agement. Fowler, according to The
Washington Post, responded by empha-
sizing that he ''would stress industry de-
regulation, cooperation with Congress,
and improved FCC management.”’

The new Chairman is taking office at a
time when the Commission faces the im-
pact of major technological changes in
the field of telecommunications and
when equally significant changes in the
laws the agency administers loom on the
horizon.

R.F.l. Complaints
To Commission Remain High

According to Jeffrey Young, Enforce-
ment Division, Field Operations Bureau
(FOB), FCC, r.f.i. complaints to the Com-
mission in the period January through
March, 1981, inclusive, totaled 20,255.
This is down slightly from the 20,851 r.f.i.
complaints reported during the first quar-
ter of FY81 (October through December
1980, inclusive), but is still high enough to
cause the Commission concern.

Of the complaints received, 14,437
were related to the operations of CB sta-
tions; almost all of these complaints
(13,050) involved cases of alleged televi-
sion interference (t.v.i.).

Amateurs were cited in 1,020 r.f.i
complaints, with only 519 of these being
for alleged t.v.i. Most worrisome, how-
ever, was the fact that amateur-to-ama-
teur interference (intentional interfer-
ence) was cited in 469 r.1.i. cases, about
the same number of such cases reported
in the previous quarter.
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R.F.l. Aimost Scuttlies Coverage
Of Shuttle Landing

According to the Associated Press, the
FCC ordered four field engineers to Ed-
wards Air Force Base after it was learned
that the eguipment used by TV news
crews was interfering with communica-
tions on frequencies which were to be
used by the Columbia space shuttle on
landing. The problem was traced to the
ENG cameras set up at Edwards. These
units use a small transmitter operating in
the TV auxiliary bands (1990-2110) MHz
and around 2450 MHz) to relay pictures
toa nearby control center. Unfortunately,
spurious emissions from the cameras
produced interference on the frequen-
cies to be used by Columbia in landing
(2200-2290 MHz).

According to James McKinney, Chief,
FOB, FCC, everyone cooperated with the
Commission, and the problem was quick-
ly traced to at least six of the fourteen
ENG cameras on hand. Replacements
for the defective units were flown to the
landing site and were operational two
hours before Columbia landed. Had the
problem not been resolved, however,
there iIs little gquestion that network cover-
age of the landing would have been cur-
talled.

AMRAD Proposes Continental
Network For Packet Radio

The Amateur Radio Research and De-
velopment Corporation (AMRBAD), al-
ready Investigating spread-spectrum
modulation technigques, i1s now active In
the development of a packet radio net-
work (AMNET).

According to David Borden, KEMMO, a
packet radio specialist with AMRAD,
“packetizing data is the process of
breaking up a logical block of data into
smaller units called packets. This smaller
unit (data block) can be sent from source
to destination efficiently and error free"’
through the use of small microcomput-
ers. '‘The packet travels across the coun-
try passing from station node to station
node until it arrives at the destination
terminal node." The entire operation is
fully automated and promises orders of
magnitude improvement in the cross-
country transmission of messages.

For more information on AMNET and
packet radio in general, contact AMRAL,
1524 Springvale Avenue, Mclean, VA
22101.

Use Of TVRO Terminals
On The Increase

The use of television receive-only
terminals is growing rapidly, with over
5,000 satellite television buffs in the U.S.
now ‘‘going to the source’™ for their enter-
tainment. And while the cost of a typical
TVRO Iinstaliation (complete with a 10-
foot dish antenna) typically exceeds
$3500, new satellite TV hobbyists join the

ranks every day. So popular is the TVRO
“fad"’ becoming that over 2,000 people
recently attended the fifth annual con-
vention of TV satellite viewers in Wash-
ington, D.C., during April 1981,

The argument as to whether or not the
use of TVROs by the public is legal, how-
ever, remains unresolved. According to
Fritz E. Attaway, vice president of the Mo-
tion Picture Association of America (a
powerful Washington lobbying group in
the Capital): **‘Nothing is free. If enough
people buy TVROs and watch our shows
without paying . . . the economics of TV
programming may well be destroyed”
(The Washington Post Magazine, 22
March 1981).

Other legal and ethical questions are
also being raised about the use of TVROs.
At present, 20 satellite applications are
pending before the FCC. These satellites
will be used for everything from inventory
surveys by large corporations to credit
reference checks and fund transfers.
These private transactions cannot go on-
to satellites until the matter of secrecy is
addressed by the Commission. Such de-
liberations will necessarily examine the
legality of home TVRO stations,

Scrambling, of course, remains the
one obvious way for satellite TV broad-
casters to prevent theft of service. Tothis
end, the communications Satellite Corpo-
ration (Comsat) has already indicated
that it will scramble the signals it intends
to beam to Earth in the home satellite
subscription TV service that corporation
will inaugurate in the mid 1980s.

Oppositon To Woodpecker Grows

Since 1976, the Soviet Union has dis-
rupted communications on the h.f. band
throughout the world with a long-range
military radar system known as the
“woodpecker.'’ The system is so named
because of the rapid, pulse-like noise it
generates in communication receivers.
All radio services operating in the h.f.
band have been affected by the Soviet
emissions . . . emissions which clearly vi-
olate the ITU treaty to which the USSR is
a signatory. While the Woodpecker is a
nuisance, for the most part, it poses a
threat to human life in that the interfer-
ence it generates could cover up a May-
day call from a ship in distress.

Given the above, it is not unexpected
that opposition to the Woodpecker is
growing on an international scale. So in-
censed are the Australians, in fact, that
amateurs there named 1 May 1981 as In-
ternational ‘W'’ Day. On that day, letters
and telephone calls were made to Aus-
tralian officials as well as to the Soviet
Ambassador to Australia.

Whether the idea for International ‘W’
Day catches on is yet to be seen. But
amateurs everywhere join their counter-
parts in Australia in condemning the Sovi-
et Union for its continuing violations of
the ITU Rules and Regulations.
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GEM-QUAD FIBRE-GLASS

ANTENNAFOR 1015, and 20 METERS

f Two Elements $182
\ Extra Elements $130
\

Priceis
F.O.B. Transcona

INCLUDES U.S.
Customs Duty

KIT COMPLETE
WITH

e SPIDER

e ARMS

e WIRE

e BALUNKIT

s BOOMWHERE
NEEDED

WINNER OF MANITOBA DESIGN
INSTITUTE AWARD
OF EXCELLENCE

Buy two elements now — a third
and fourth may be added later with
little effort.

Get a maximum structural strength
with low weight, using our “Tride-
tic” arms.

QEM QUAD PRODUCTS LTD.

Transcona, Manitoba, Canada R2C 215
Telephone (204) 866-3338

CABLE TV
UHF UP CONVERTER

$39.95... (Reg. $49.95)
(shipping $3.25)

Ir|: 7 AW
= 5

. H
I [

MAGNAVOX MX-40CC
Converts Mid and Superband Signais to UHF
Channels 43 to B3. Allows all sets to tune
without costly separate selector boxes.
“Rated #1 by Consumer Reports.

Call or write for Free Catalog
Other 75 ohm Cable Supplies:

2-way Cable Switch............ $4.95
F59A Connectors........... 10/$2.15
MTBUVFM Back of Set XFMR. .. .$2.39
WA SDIRNOY . i aae as $2.79
WAV SDINEBE o i e $4.39
FBY “F Barel. ... .. covsisosveos $ .48
RG-59/U Coax 100% Foll...... $ .10/t
Inline Grounding Block......... $1.89
QOutdoor Matching XFMR....... $2.25
Indoor Matching XFMR......... $1.25
F61 Chassis Mt. Female........ $ .48

Parts shipping add 10%, $1.50 minimum.
COD add $1.50. Fla. Res. add 4%.

NEMAL ELECTRONICS

5685 SW 80th Street, Miami, FL 33143
Telephone: (305) 661-5534
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YOU'VE SEEN THE MAGAZINE ARTICLES

Here's

what you can expect
from the DX ENGINEERING
RF Speech Processor -

-
o 6 db INCREASE INAVERAGE ..OX>
POWER =z

« MAINTAINS VOICE QUALITY **
« IMPROVES INTELLIGIBILITY

« NO CABLES OR BENCH
SPACE REQUIRED

» EXCELLENT FOR
PHONE PATCH

« NO ADDITIONAL ADJUST- ==
MENTS — MIKE GAIN ADJUSTS

CLIPPING LEVEL

« UNIQUE PLUG-IN UNIT— NO
MODIFICATIONS REQUIRED

_~ 4

--'-u-.,.:r This is RF Envelope Clipping—

— .. the feature being used in new
W= transmitter designs for amateur

P and military use.
<SG

Models Now Available
Collins 325, KWM-2 ... $ 9850 ea.
Drake TR-3, TR-4, TR-6, TR-4C,

T-4, T-4X, T-4XB, T-4XC $128.50 ea.

Postpaid — Calif. Residents
add 6°%; Tax

s
T
S

Watch for other models later!

DX Engineering

alif. 91106

o0 East Walnut, Fasadena
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TUBES, SEMICONDUCTORS, IC's
DIODES AT SUPER LOW PRICES
IN DEPTH INVENTORY
EIMAC, SYLVANIA, GE, CETRON

SR e e e S e 93.50
L [ o e 49.00
G REBOB E 40.00
O I A e o0 o0 4.79
O T e e e e 4 e 3.96
Gl G e L 2.16
R R e g R PR 5.40
s L A N 9.54
LT L S S 37.00
b e b SR Wy £ D Uy 42.00
e s e S TR A R e 5.85
O (s v v Ay G b 6.50
7360 . . 9.85
D I 5oy e b e 4 5 e e 12.00
Tt e e I ORI 7.65
IR i 5 e i e 716 TA e v 19.95
e 12.95

Full Line of Sylvania ECG Replacements,
Semiconductors, Always In Stock.

All Major Manufacturers Factory Boxed,
Hard To Get Receiving Tubes At Dis-
count Prices.

Minimum Order $25.00. Allow $3.00 For
UPS Charges. Just Call! Toll Free
Number: 800-221-5802-3 Out Of Town.
Phone Number (212) 633-2800 City.
TWX 710-584-2460 ALPHA NYK.

Transleteronic,inc.

1365 38th STREET BROOKLYN, N.Y. 11218
Tel. 292-633-2800

KLM ‘“Xpanded’’ 2 Meter Antenna

KLM's ““Xpanded'' 4-element, 2-meter
antenna offers improved efficiency and
performance for mountain topping, re-
peater, point-to-point, and portable com-
munications. The 144-148-4X uses a
broadband dipole feed and produces 8.5
dB over a dipole at better than 1.5:1
v.s.w.r. The 4X is rear-mounted and de-
signed for horizontal or vertical polariza-
tion. The RG-142 coax balun is rated at 2
kw p.e.p. No tuning or matching are nec-
essary.

Strong alloy aluminum is used through-
out. All hardware is stainless steel, and all
elemenis are insulated from the boom.
For more information, contact KLM, P.O.
Box 816, Morgan Hill, CA 95037, or circle
number 108 on the reader service card.

Ten-Tec Argosy H.F.Transceiver

The Argosy solid-state transceiver has
a Dual Power unique feature that is a
switch that converts the Argosy from a
10-watt QRP rig to a 100-watt s.s.b./c.w.
transceiver. The unit features 80 through

TOWCASE

10 meters coverage, including the new |
30 meter band, with broad-band design
for instant band change without receiver
“‘peaking’’; typical sensitivity figure 0of 0.3
uV for 10dB S + N/N; 2.5 kHz 4-pole crys-
tal filter (plus optional 1.8 kHz, 500 Hz,
and 250 Hz filters); 9 MHz i.f. with 60 dB
rejection; plus much more.

Styling includes molded front panel,
and matching aluminum top, side, and
back panels. Size is 4"H X 92"W X
12"D. Price is $549. For more informa-
tion, contact Ten-Tec, Inc., Highway 411
East, Sevierville, TN 37862, or circle
number 104 on the reader service card.

MFJ Super Keyboard
Model MFJ-496

The MFJ Super Keyboard Model MFJ-
496 is a full-fledged keyboard that sends
c.w., Baudot, and ASCI| with a 256 char-
acter text buffer, 256 character program-
mable message memory, 4 automatic
messages, 2 random code practice
modes, speed and buffer metering, back
space delete function, buffer memory
hold function, automatic serial number-
ing, repeat/delay function, and just plug
in a paddie and it's a full-function keyer.

The MFJ-496 operates on 9-12 v.d.c.
or 110 v.a.c. with an optional a.c. agapler
($7.95). Options are available including a
plug-in module for plugging the unit into
the mic or phone-patch jack, a loop key-
ing plug-in module, and a clock plug-in
module. The MFJ-496 is available for
$339.95 plus $5 shipping and handling.
For more information, contact MFJ En-
terprises, Inc., P.O. Box 494, Mississippl
State, MS 39762, or circle number 102 on
the reader service card. ol
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You can tell this power company where to go.

To the campsite, worksite, cabin
or beach. Aboard a boat, on a camper,
in a pickup or trailer. Anywhere you've
got the need, Kawasaki can give you the
power. Dependable, quiet, economical
power, from the easy-toting K(G550.

This 36.6-pound lightweight is small
in price, yet big on features. Circuit-
breaker protection means there's no fuses
to replace. And individual AC & DC
outlets allow you to charge your car
battery and run other electrical needs
simultaneously.

Ask your local Kawasaki dealer
about the K(G550 or one of the other
Kawasaki Portable (Generators. He's listed
in the Yellow Pages.

Kawasaki

Portable (Generators

From 500 to 2900 watts.

CIRCLE 148 ON READER SERVICE CARD
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AE Az g you e

STOP RF SPILLOVER /B
MORE KEYER FEATURES  ixomiseeecrr, JI
FOR LESS COST

i i

MM-1
$199.95

the available output from your

vertical gain antenna because
of RF spillover. The amazing
AEA Isopole, with unique de-

The remarkable AEA Morsematic mem-

ory keyer has 35 fantastic features in-

cluding two AEA designed microcom-

puters, up to 2,000 character memory,

automatic serial number, beacon mode,

and automatic morse trainer mode.

The AEA Morsematic is already the un-

disputed leader in high quality multi-

feature Morse Keyers.

Keyer Trainer

G

Contest Keyer

 Visit or Call: LeRoy Koder, WDOCZO

& K AMATEUR SUPPLY '

coupling design, virtually elimi-
nates RF spillover and can help
you multiply your power in all
directions on the horizon rela-
tive to an ideal half-wave di-
pole, or end-fed non-decoupled
“gain” antennas.

ISOPOLE 144  ISOPOLE
$39.95 144JR
ISOPOLE 220  ISOPOLE
$39.95 220JR
$29.95
MAST NOT SUPPLIED

Morse Trainer

MK-19%}
$79.95

Morse Keyer

‘ 2920 East 9th Street ,Des Moines, lowa 50316 515-262-1745
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The Shortwave Propagation Handbook

by G. Jacobs, W3ASK and T.J. Cohen, N4XX

Two leading authorities on propagation have teamed up to produce
the definitive book on this subject. Propagation is explained in
language the reader can fully understand to produce his own pro-
pagation data. 155 pages, paperback, §7.50. Order #C137.

=

Secrets of Ham Radio DXing
by Dave Ingram, K4TW.J

An exceptional sourcebook for every amateur interested in DXing.
Here are the how-to's of getting the most DX with even limited
operating time and a minimum budget. For beginning and experi-
enced DXers. 176 pages, paperback, §7.95. Order #T165.

220 MHz FM for the Radio Amateur
by Julian N. Jablin, W3IW!|

The up-to-date guldenml-r. on the advantages of the 220 MH: band.
Covers all the latest data on operations, gear, and technology, plus
an appendix of 220 MHz FM suppliers. 192 pages, paperback,
$9.95. Order #T166.

Ameco Amateur Radio

Question & Answer Study Guides

Easy-to-understand questions and answers based on the latest FCC
study guides, plus sample exams, will help you make sure you re
ready to sit for the license tests

Ameco Amateur Radio General Class Q&A Study Guide, 64 pages,
paperback, $1.75. Order #A034,

Ameco Amateur Radio Advanced Class O&A Study Guide, 64 pages,
paperback, $1.75. Order #A035.

Ameco Amateur Radio Extra Class 0&A Study Guide, 64 pages,
paperback, $1.50. Order #A036.

The PLL Synthesizer Cookbook

by Harold Kinley

A complete, easy-to-follow look inside phase-locked loop (PLL) syn-
thesizers with how-to-use information for today’s radio gear. 273
pages, paperback, $7.95. Order #7161,

Dasigning With Field-EHect Transistors

by Siliconix, Inc., ed. Arthur D. Evans

Provides the theary and the basic design tools needed to utilize fiela-
effect transistors (FETs) more effectively in electronic circuit de-
sign. Presents design examples for a wide range of applications.
293 pages, hardcover, $24.50. Order #M162.

The 10 Meter FM Handbook

by Bab Heil, KEID

Gives all of the simple details for converting many CB rigs, h.1.
transceivers, and commercial gear to-operate on 10 meter FM, com-
plete with VHF transverters for use on 6, 2, or 1% meters. Alsoex-
plains the unigue systems and propagation characteristics that oc-
cur on 10 meter FM. B0 pages, paperback, $4.95. Order #M150.

Federal Frequency Directory: 2-420 MHz Inclusive

by Robert B. Grove

Contains more than 100,000 listings of frequencies, agencies, and
locations of active U.S. government communications stations
pperating in the 2-420 MHz2 portion of the spectrum. Approximately
260 pages, paperback, $14.95. Order #G136.

Ameco Novice Code and Theory Package

A complete training package containing the 128-page Novice theory
course and a 60-minute code cassette, which teaches how to send
and -eceive code up to 8 words per minute, and a 32-page book.
Also included are FCC-type code and theory examinations to help
even a rank beqginner get a ticket fast! $6.95. Order #A024.
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THE 10 METER FM
HANDBOOK

CRB Ressarch Series

by Tom Kneitel, K2AES

Directories of scanner trequencies for the VHF aero band (108 to
136 MHz), energy industries and environmental agencies, plus the
"‘top secret’ ' registry of U.S. government radio frequencies. Up-to-
date, comprehensive listings of frequencies that would otherwise be
hidden from your scanner use.

Energy-Scan, 26 pages, paperback, $5.95. Order #C151.

Alr Scan, 26 pages, paperback, $5.95. Order #C152.

The **Tap Secret’’ Registry of U.5. Government Radio Freguencles,
34 pages, paperback, $5.95, Order #C152.

From Beverages Thru Oscar—A Bibliography

by Rich Rosen

A complete list of every article that would be of interest to a radio
amateur that has been published over the last 65 years. References
are from CQ. Ham Radio, 73. QST, proceedings of the IRE and IEEE
and Wireless Engineer, and much more. Over 292 magazines are
listed with 92 subject areas referenced. Paperback, $27.50, Order
#H159.

The Final Exam

by Dick Bash, KL7IHP

Amateur radio license exam manuals proven highly successful in
helping hams pass the FCC tests. Material for the books was obtain-
ed by interviewing actual applicants for the exams and collecting
and researching the questions they had on the exams.

General Class, 118 pages, paperback, $9.95. Order #B153.
Advanced Class, 108 pages, paperback, $9.95, Order #8154,
Extra Class, 108 pages, paperback, $9.95. Order #B155.

Novice Class, B0 pages, paperback, §4.95. Order #8163.

The Radio Publications Group—The *'Bill Orr Series™’

These easy reading classics belongin the library of any active Ham.
Loaded with practical how-to information, with tables, charts, and
formulas arranged for handy reference.

Beam Antenna Handbook, 200 pages, paperback, $5.95. Order
#R143.

Wire Antennas, 192 pages, paperback, $6.95. Order #R144.
Antenna Handbook, 192 pages, paperback, $6.95. Order #R145.
Cubical Quad Antennas, 112 pages, paperback, $5.95. Order
#R146.

VHF Handbook, 336 pages, paperback, $6.95. Order #R147.

World Radio TV Handbook 1981

The world’s only complete directory of international broadcasting
and TV stations—the established, authoritative guide endorsed by
the world’s leading broadcasting organizations. A comprehensive
listing of short-, medium-, and long-wave stations revised and up-
dated to reflect actual conditions. Also includes special features on
listening gear, how to adapt older receivers for use today, and DX
club activities. 560 pages, paperback, $16.85. Order #B097,

Early Wireless: A Collector’s Guide
by Anthony Constable

Retraces the paths of history which culminated in the flnat appear-
ance of the wireless set. Many early sets are illustrated, along with
listings of early wireless manufacturers. A must for those interested
in wireless history. 160 pages, hardcover, $19.95. Order #5167

Amateur Radlo, Super Hobby
by Vince Luciani, K2VJ

A complete source of information on what amateur radio is. How tu
get started in amateur radio, some of the theory behind the hobby,
plus exclusives on the lives of some members of the amateur radio
community, 144 pages, paperback, $8.95. Order #C168.
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76 North Broadway

QTY. ORDER # TITLE PRICE TOTAL
Shipping charges $2.00 per order. Shipping charges Book total
waived on orders of $50.00 or more. Books shipped
best way. All orders are processed the day they are Shipping Charge
recaeived, but please allow 30 days for delivery wilhin
MNorth America. Grand Total
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Yes, after a several year absence,
CQ is once again pleased to offer
LIFE SUBSCRIPTIONS!

A maximum of 150 numbered Life Subscriptions
will be made available for the balance of 1981 at
the rate of $280.00 each (20 times the current
one year subscription rate). Once again you have
the opportunity to give yourself price protection
against the almost inevitable magazine subscrip-
tion rate increases in years to come. A single in-
vestment now guarantees that you'll receive CQ
for the rest of your life without ever again spen-
ding a cent,

Confirmation of Life Subscriptions
will be made by signed and
numbered certificates.

Life Subscriptions will be issued only in the name
of a single individual, and are non-transferrable
and non-cancellable. Life Subscribers will be
verified periodically at no cost to the subscriber.
All regular issues, services and privileges offered
as a normal result of an ordinary subscription to
CQ are available also to Life Subscribers without
discrimination, with the exception of any
subscription incentives or premiums which may
be offered in the future. Send your check today,
or charge your Life Subscription on Master
Charge or Visa and pay it out in installments, but
bear in mind that a maximum of 150 will be ac-
cepted for the balance of 1981 . If a Life Sub is

right for you, don't wait. . . enroll tgday as
a CQ Lifer.

(Above notes apply for US subscribers only, Out-
side US, write for rates.)
CQ Magazine

76 N. Broadway
Hicksville, NY 11801

Please enter my lifetime subscription to CQ. |
understand and agree to the terms described
above, which will also be described on my Con-
firmation Certificate. Payment s made by:

[0 Check [JMaster Charge []VISA
1 T |
i

Full Name (no initials)_

Signature

Social Security or Federal |.D. Number
Street
City

State Zip

AE Brings you the
Breakthrough!

MORE KEYER STOP RF SPILLOVER
FEATURES WITH THE AMAZING
FOR LESS COST  AEA ISOPOLE

MM-1
$199.95

The remarkable AEA Morsematic
memory keyer has 35 fantastic fea-
tures including two AEA designed mi-
crocomputers, up to 2,000 character
memory, automatic serial number,
beacon mode, and automatic morse
trainer mode. The AEA Morsematic is [ISOPOLE 144
already the undisputed leader in high $39.95

quality multifeature Morse Keyers. ISOPOLE 220 |

Call Toll Free: 800-638-4486 | ooy

144JR
ISOPOLE

220JR
M M $29.95 ea.
MAST NOT
NTER | surruien
Laurel Plaza-Rte 198
Laurel, MD 20810

in MD. Call: 792-0600
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CUSTOM TRANSFORMERS
HEAVY-DUTY
REPLACEMENT TRANSFORMERS

ALPHA ATT D Power TranslommmiBr, . .o cv v et et et s s aesssnssnna

ALPHA AT TS POWBE TR B O NIl & & e ein s s s s o st 58 e e mn e e o . mrenm oo , $270.00
BT L 2000 Pt T Om IO o L s e s s et e i e o T $145.00
L LINS 0L 1 PoOWer TransfommmBr. . . . oo ittt ee e te s anessesernesonnns . $145.00
L LN DG P RN A O I ML, & oo s v onas os s s v gs sy st e oee e $265.00
COLLING B16F-2 Power TranglOrmer. . .. v o s s i e b st v $110.00
COLLINS KWS-1 Plate Translormer, . . . ..o veeie e eeseenseseraracacsesss B17500
COLLINS PM-2 Power Transformer. .. .. .. e A e e e i e e e T
DENTRON DTR 2000L-B Power Transformer. . .. ... . ... ... $145.00
DENTRON MLA 2500 Power Transfommier. . . oo o e e oo e e, e, e $135.00
DRAKE LAB Plate Translommer. . . ... coviniroissncssssnssems . $165.00
DRAKE L4B Outboard Plate Transformer. . .. ..o v oo e eae s IERRCERER IR, ~ . 'i%1
GONSET GSB-201 or 201 MK IV Power Transformer. . .. .. .oove e ennenns £145.00
HALLICRAFTERS HT-32 or HT-37 Power Transiommer. . . ..o ve o oeeeennnn, . £110.00
HEATHHA-1OWarrior Plate Translommier. . .. ..o oo v vttt e s e enssenns . $130.00
HEATH SB-220 Plate Transformer . e L - T $135.00
HEATH 5B8-220 Outboard Plate Transln::-rmer AT e ey et SR
HENRY 2K Plate Transformer. . ......coo v vvnneas e B o ot e TR $175.00
HENRY 2K<4 Power Transformer. . .. ....... T e e e £175.00
HENRY 3-A P TN OB . . . it ittt iicinianessssansnsss 318500
HENRY 3K-A DC Filter Choke. . .. g gl A T PTs : . % 50.00
JOHNSON Thunderbolt Plate Transformer ol bl T S 1 g $140.00
NATIONAL NCL-2000 Power Transformer . 1 ot T e e BT $135.00
SWAN MK Il or MK VI Power Transformer . . o $13500
OFF-THE-SHELF SPI;CIALS
PLATE XFMR: 2800 VAC @& 1.5 AMP ICAS, 220280 VACPriL41LBS ... ... .. $165.00
PLATE XFMR: 2400 VAC @ 2.0 AMP CCS, 115230 VAC Pri, 60 LBS. _ . . . ... 321500
PLATE XFMR: 3000 VAC @& 1.5 AMP CCS, 230 VAC Pri. 60 LBS. . . $215.00
PLATE XFMR: 3000 VAC @ 30 AMPCCS, Z30VAC Pri, 1201BS. . . .. = $395.00
PLATE XFMR: 3500 VAC @ 1.0 AMP ICAS, 115230 VACPri_41LBS. .. .. .. $165.00
PLATE XFMR: 4000/4600 VAC ¢ 1.5 AMP ICAS, 230 VAC Pri., B0 LBS . .. $220.00
PLATE XFMR: 6000 VCT @ 08 AMP CCS, 115230 VAC Pri._ 41LBS e e... SIB500
FILMT XFMR: 50 VCT @ 30 AMP, 115230 VACPR. 95LBS. .. ... ....... $ 3750
FILMT XFMR: 5.0 VCT & 60 AMP, 110220 VAC Pri_. 134LBS . .. ... $ 75.00
FILMT XFMR: 75VCT @ 21 AMP, 108117 VACPHL951BS . ... .. ... .. ... .2 37850
FILMT XFMR: 75 VCT @ 75 AMP, 115230 VAC Pri, 202 LBS. cecessee. 3 850D
FILTER CHOKE: BOHY @ 1.5AMPDC, 10KV Ins_41LBS. . .. 3w $165.00
SWINGING CHOKE: 530 HY @ 1.0 AMP DC, ‘IL’IK‘H’ Ins, 2Z3LBS. ... 11500
FILMT. CHOKE: 30 AMP Bi-Filar wound RF filament Choke (1 Er-EHJMHE} .. 5 1200

ALL TRANSFORMERS AND CHOKES GUARANTEED FOR 12 HL‘:HTHE
Many others also available. Write for hm qunlu on any custom transformer, choke,
oF S8

VETER WM. DAFLCY, = &

4007 Fort Bivd., El Paso, Texas 79930 Telephone (915) 566-5365
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At last, for all those who have written asking for the next
installment, we have the last of our four-part series on
German WW Il communications equipment.

German World War Il

Communications Receivers

Technical Perfection
From A Nearby Past

Part IV concludes the series with a dis-
cussion of the E 52a Koln receiver.
This receiver is unique in that it uses a
modular construction technique and
an early form of printed circuit. The
frequency readout system is a projec-
tion technique reminiscent of early TV
sets. At 94 pounds, this too would be a
little heavy to tote on your shoulder
while strolling down the street.
—K2EEK

Short Wave Receiver
E 52 “Koln”

Some of the communication equip-
ment and related pieces of gear, like ra-
dar, were called after well known Ger-
man towns. The E 52 is an example of
this, because “Koln” is the name of
a famous German town, in English
speaking countries known as Cologne.
We will use both E 52 and Koln when
referring to the receiver we are going to
discuss now.

There can be no doubt that the E 52
is the ultimate of German receiver de-
sign of WW Il days. It is another Tele-
funken design and became available
around 1943. The instruction manual

*v.d. Marckstraat 5, 2352 RA LEIDER-
DORP, Netherlands

Part IV

BY DICK ROLLEMA?*, PAOSE

that PAQAOB put to my disposal for
writing this article carries the date
August 1943. The book says the E 52
was meant for short wave communica-
tionsinthe army and forgovernmental
organizations.

You get a first impression from it by
looking at photograph 12. The two
hinging lids that are lifted to show
some of the gadgets under them are
normally closed, of course. You prob-
ably notice the clean layout of the
front panel and the functional shape
of the controls. And that was done in
the days that “‘ergonomics’” was an
unknown word. . ..

The dimensions of theradio are 24.1
cm high, 44.6 cm wide and 36.9 cm
deep. Its mass is a massive 42.8 kg (94
Ibs.). The set can be run from 110-230
v.a.c., from which 60-96 watts are con-
sumed, or from a 12 v. battery. A vibra-
tor power supply is built in. There are
five frequency ranges, as follows:
Range I: 1.5-3 MHz, white scaleon the

dial
Range |l: 3-6 MHz, red scale
Range |ll: 6-10 MHz, yellow scale
Range IV: 10-17.6 MHz, blue scale
Range V: 17.6-25 MHz, green scale
The ranges are selected by the oblong
control to the left of the indication
“Frequenzeinstellung” (frequency ad-
justment). The frequency the radio is
tuned to can be read from the semicir-
cular dial. To avoid reading the wrong
scale the frequency ranges are tabu-

lated to the left of the dial and the ta-
ble also shows the colorofthe scaleto
be read.

A dial like this only provides limited
capability to read the exact frequency.
Obviously the engineers who were re-
sponsible for the design of the E 52
didn’t think this good enough and they
added a projection system to display
the frequency with great resolution.
To achieve this the shaft of the tuning
capacitor carries a glass disc on
which the calibration for each fre-
quency range has been deposited by
photographic means, like on a micro-
film. A small lamp illuminates the disc
from behind and the frequency the ra-
dio is tuned to is projected by means
of a lens system onto a ground glass
screen that you see above the semicir-
cular dial in photograph 12. As only
the figures that belong to the selected
frequency range are displayed the
reading is unambiguous. In this ingen-
ius way a ““dial” is achieved with an ef-
fective length of several meters. The
glass discs were individually calibrat-
ed for each receiver! A spare discisin-
cluded as standard.

If the lamp fails the projection sys-
tem can no longer be used. No prob-
lem; the designers already provided a
built-in spare lamp and it can be
brought into operation by turning the
slotted screw you see below the
ground glass screen. These lamps are
rather unusual as the filament is off-
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Fig. 9- This block schematic diagram shows the line-up of the “Koln,"” a short wave superheterodyne receiver with the fac-

centered from the middle of the bulb.
This makes it almost impossible to ob-
tain one nowadays. But a determined
collector is not to be deterred by such
a simple fact. An Austrian collector of
German WW |l equipment gave an or-
der to a factory to manufacture a cou-
ple of hundred of these special light
bulbs. And so he and his fellow collec-
tors can go ahead for many years to
come with their Kéins. At what price
we will not mention. . ..

The E 52 was made in several mod-
els. The one you see in the photo-
graphsisinthe possession of PAQAOB
and is the most sophisticated model,
designated E 52 a. This variety has the
possibility to preselect four different
frequencies that can subsequently be
recalled by motor drive of both fre-
quency range selector and fine tuning.
The frequencies are indicated by dif-
ferent symbols you see on the table to
the right of the dial. The frequencies
that are preselected are enteredin this
table by pencil. The frequency actually
selected is displayed by its symbol in
the little circular window above the
table.

The motor driven system operates
marvelously. PAOAOB gave me a strik-
ing demonstration of it. He tuned an
s.58.b. station in on one of the amateur
bands. This was “stored"" asoneofthe
preselected frequencies. He then start-
ed the selector mechanism upon which
the motors rotated the range selector
through all five ranges. The same hap-
pened with the tuning capacitor. When
finally the stored “channel” reappear-
ed the s.s.b. station could be read with-
out any retuning! And that for a design
from a time when s.s.b. was unheard of
for mobile communications.

tory designation E 52.

The receiver has been so designed
that one type of tube can be used in all
stages. The tube is the miniature pen-
tode RV12P2000 we encountered be-
fore in the Lo 6 K 39 a and ten of them
are used in all. Only the rectifier tubes
in the power supply are of a different
type. All tubes can be reached by lifting
the two lids at the front top of the
receiver. This is shown in more detail in
photograph 13, and there you see how
PADAOB’s hand has just retractedone
of the tubes by means of a special tool
that is screwed into the bottom of the
tube. In photograph 12 some of the
tubes have this grip fitted and some
do not. You also notice that the tubes
disappear completely in their holders.

The setisconstructed completelyin
modular form as we would call it now-
adays. This is shown in photograph

14, where one of the modules has been
set apart. All connections are made
with plugs and sockets as can be
clearly seen in the photograph.

The connections between the mod-
ules are made through a ‘“mother-
board" in modern terminology that can
be seen at the left of the assembly in
photograph 14. Some of the wiring on
this motherboard closely resembles
printed circuit wiring. It was not made
inthe way we know it now but it certain-
ly used a similar technique. Nothing
new under the sun!

The coil turret we met in the three
previous sets is not used in the E 52;
probably it was too difficult to split it
over different modules. Instead band-
switches are employed. The switch
decks can be found in different mod-
ules and the same goes for the sec-
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Fig. 10- This simplified diagram shows the essentials of the detector stage in the

E 52 receiver.
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Photo 12- Superheterodyne receiver type E 52 a, also known as the “KoIn."” The frequency the receiveris tuned to is project-
ed on the ground glass screen at the top. The opened hinging lids disclose the tubes and the metering facilities. Note also
the clean layout of the front panel and the functionally shaped controls.

tions of the capacitor gang. A nice
mechanical interface problem.

But it's getting time to take a look at
the electrical line-up of the K&In. Fig. 9
shows it in the form of a block sche-
matic diagram. The mixer is preceded
by two radio frequency amplifying
stages and five tuned circuits. The
sixth section of the six-gang variable
tuning capacitor tunes the local oscil-
lator. As in most German receivers the
input is protected by a neon bulb. Link
coupling is used in the double tuned
bandpass filters preceding the first
and second r.f. amplifiers. The oscilla-
tor signal is inductively coupled into
the cathode circuit of the mixer tube.
The intermediate frequency is 1 MHz
and that, together with the five tuned
circuits in the r.f. part, provides ex-
cellent suppression of the image re-
sponse. It is specified as at least
1:50000, which works out as 94 dB. At
which frequency this applies is not
stated so we must assume it is never
less than the stated value. The mixer is
followed by a fixed tuned bandpass fil-
ter at 1 MHz with no less than six tuned
circuits. It is followed by the first i.f.
amplifier. The tube drives a quartz crys-
tal filter with continuously variable
bandwidth. This system was explained
in Part | of this article so we will say
nothing more about it here. A second
I.f. amplifier follows and another crys-

tal filter section. Then comes the final
i.f. amplifier that drives the detector via
a single tuned circuit at 1 MHz. It may
be interesting to quote what the speci-
fication of the E 52 states about the i.f.
selectivity: The bandwidth is con-
tinuously variable between 0.2 and 10
kHz. Further detalls are given in the fol-
lowing table:

Attenuation Detuning at bandwidth

wide narrow
3dB 5 kHz 0.2 kHz
40 dB 10 kHz 1 kHz
60 dB 13 kHz 2 kHz

Not bad for an almost forty yearold de-
sign, don't you think? No wonder that
Arthur, PAQAOB, uses his Kdln as the
main station receiver and that heisen-
tirely happy with its performance,
even with the QRM and strong signals
of today.

The detector tube, a pentode, as you
may recall, proves detection of the sig-
nal, voltage forthe automatic gaincon-
trol and audio amplification as well.
We'll come back to that in a moment.

The b.f.o. is continuously variable.
But when the b.f.0. control is moved in-
to one of its end positions a quartz
crystal is switched into the circuit and
the b.f.0. is then crystal controlled at a
frequency of 1000.9 kHz, thereby caus-
ing a beat note of 900 Hz with the 1000
kHz i.f.

The detector tube drives the final
a.f. amplifier that gives output for
headphones. An extra winding on the
output transformer that is in series
with the cathode circuit provides neg-
ative feedback. At the beginning of
this article we mentioned that the de-
signers were compelled to use one
type of tube for all stages of areceiver,
which fact must have caused them
many headaches. The detector stage
of the E52 is a good example of the un-
conventional circuitry they had to re-
sort to. The actual circuit of the detec-
tor stage in the Koln is very complicat-
ed. | have therefore drawn fig. 10 in
which only the essentials are shown.

The final i.f. amplifier drives the
detector via a tuned circuit with L and
C2. The anode voltage for the tube is
fed to a tap on the coil and is decoupl-
ed by C1. The suppressor grid of the
tube, together with the cathode, func-
tions as the diode for the i.f. signal.
This is fed to the suppressor grid via
C3. R1 is the load resistor over which
the audio voltage is developed. This is
fed to the control grid via blocking
capacitor C6. The tube now acts as an
audio frequency amplifier. Because
the cathode is grounded the tube re-
ceives its proper negative grid bias
voltage from a negative supply via R2.
The screen grid is the anode forthe a.f.
signal, so the pentode functions as a
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Photo 13- PARAOB’s hand has just pulled one of the tubes out of its socket. The tube is a pentode type RV12P2000 and itis
used in all ten stages of the receiver.

w i RRATT

Photo 14- The E 52 receiver is constructed from easily interchangeable modules. The module at the right has just been re-
moved. All modules plug into a motherboard that carries the intermodule wiring. Some of this wiring is in the form of a kind

of early printed circuit!
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triode at a.f. The amplified signal ap-
pears over RS and via blocking capaci-
tor C8 the a.f. signal reaches the vol-
ume control. From the slider of this
pot the signal is fed to the grid of the fi-
nal amplifier tube.

The negative voltage that is devel-
oped at the suppressor grid as the re-
sult of rectification of the i.f. signal is
used for automatic gain control. But
the control must be delayed. That
means that the control voltage should
only be applied to the tubes when the
input signal at the receiver exceeds a
certain level. To achieve this the nega-
tive voltage at the suppressor grid is
fed to the anode of the tube via R3. The
anode functions as asecond diode, to-
gether with the cathode. Via R4 and
decoupling capacitor C7 the control
voltage is fed to the controlled stages:
the two r.f. amplifiers and the three i.f.
amplifiers. How is the delay action ob-
tained? The anode of the detector tube
at first cannot become negative be-
cause a positive current is flowing to-
wards it via R7, a resistor of 6 meg-
ohms that is connected at the right to
a voltage divider over the h.t. As long
as this current exceeds the “negative”
current through R3 the anode is held
slightly positive and the “diode’ con-
ducts. Atacertainmoment the suppres-
sor grid becomes so negative that the
diode(anode)currentbecomeszeroand

when the negative voltage increases
further the anode and the a.g.c. line go
negative and control starts.

There is one more interesting aspect
around the detector. The b.f.0. signal is
also fed to the suppressor grid via C4.
This has an unwanted effect that the
b.f.o. becomes rather strongly coupled
to the last i.f. amplifier. This means
that b.f.o. voltage can find its way back
into the i.f. amplifier whilst on the other
end i.f. signal can get into the b.f.o. cir-
cuit and could tend to synchronize the
b.f.o. frequency when strong. To avoid
these effects a bridge circuit is formed
that includes the center tapped coil L
and capacitors C3, C4 and C5. The lat-
ter is a trimmer capacitor and by proper
adjustment the bridge is balanced and
a very effective decoupling of final i.f.
tube and b.f.0. has been achieved.

The gain control consists of two po-
tentiometers on one shaft. On posi-
tions “A1 ungeregelt’ and A3 ungere-
gelt” of the mode control selector (A1
without a.g.c. and A3 without a.g.c.)
one pot controls the screen grid volt-
age of the two r.f. tubes and the first
and second i.f. tube and the second pot
the audio gain. In positions “A1 gere-
gelt” and “A3 geregelt’ (A1 with a.g.c.
and A3 with a.g.c.) of the mode se-
lector, only the audio gain control isac-
tive and the screen grid voltage re-
mains fixed.

The automatic gain control voltage
of the receiver is also made available
on a socket. This is used in case of di-
versity reception using more than one
receiver. In this case the a.g.c. of all re-
ceivers is paralleled and so the receiver
with the highest input signal automati-
cally dominates in the output signal.

Although the power supply part of
the E 52 features several interesting
aspects we will not go into detail here.
Instead we end the discussion of this
fine set by looking at some of the built-
in checking facilities.

By opening the two lids at the front
the by now familiar test meter is dis-
closed, as can be clearly seen in
photographs 12 and 13. The instru-
ment carries two pushbuttoms for
checking the heater and anode volt-
age of the tubes. The correct readings
are indicated by ared resp. blue sector
on the meter face. The pushbuttons
carry the same colors. The cathode
current of the ten tubes in the receiver
can also be individually measured. For
this purpose there is a pushbutton ad-
jacent to each tube.

It is also possible to check the a.f.
output level. This is done on set noise
in the position A1 of the mode switch
at a frequency of 2900 kHz and with the
bandwidth control at position “wide.”

But there is an even more ingenious
test possible that provides an overall

UNADILLA

f i . rilu;‘:%* L II' ¥ i
’I- I

HAMS - call for our
free catalog PC-80

DEALERS - join over 400
dealers world-wide. Call
us today for no-nsk deal.

HAMFEST MANAGERS -
UNADILLA cooperates!
Call us.

NY/Hawaii/Alaska/Canada -
COLLECT 1-315-437-3953
TWX - 710-5410493

Ask for Bonnie, or Emily.

US - TOLL-FREE 1-800-448-1666

at your dealer

the Big Signal
W2AU
Balun

For over 20 years, the choice
of Hams, Armed Forces and

Commercial Communications - world-wide.

“HELICAN-10"

10-Meter
Indoor

Helix
Antenna

UNADILLA / REYCO Division Microwave Filter Co., Inc., E. Syracuse, NY 13057

FULL POWER - QUALITY

HAM ANTENNA ACCESSORIES

LONDON: AMCOMM 01 804 1166
VICTORIA: Scalar 725 9677
CONCEPCION: Telecom Trans Chile 25471
BUENOS AIRES:  Multi-Radio 773-1266
COL. ANAHUAC: Radiac 2-50-32-40
HELSINKI: Erikoismediat (90) 611258
AUSTRIA Renox Telex: 76021
FRANCE SFL (90 53319 40
GERMANY Williges 0421 50402
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*Wire & Cable
Connectors

- Antenna Kits
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check on the proper performance of the
receiver. For this test the pushbutton
for measuring the output level is de-
pressed so the meter indicates the
noise level at the output. The band-
width control is now rotated so that the
bandwidth is decreased. The output
noise decreases as well and the band-
width is adjusted such that the meter
reads the right edge of a black seg-
ment on the meter face. Now a second
pushbutton is depressed together with
the one for output level. This button
shortcircuits the input circuit of the re-
ceiver. So the noise that is generated in
this input circuit is removed from the
grid of the first tube. The meter reading
should now decrease to the left edge of
the black segment. If this is not the
case the radio is not in optimum condi-
tion and the tubes should be checked.
If these seem to be ok then the receiver
must be turned into the repair shop.

Finally there is a pushbutton for
checking the frequency calibration.
This uses harmonics of the quartz
crystal in the b.f.o. on 1000.9 kHz. A
special circuit is provided that equal-
izes the signal strength of these har-
monics over the whole frequency range
of the set. In each of the five ranges a
single check point is indicated on the
projection dial in red. When the radio is
tuned to zero beat on the proper har-
monic the reading on the dial should
not deviate more than a specific
amount from the red mark. The accept-
able deviation varies from less than 2
KHz in range | to less than 15 kHz in
range V.,

And with this we end the discussion
of the E 52.

Conclusion

The author imagines that some
readers might like to know more about
the four receivers we have described
or about German WW || radio equip-
ment in general. For instance, where
these sets can be found (not easy!).
Your scribe is not a collector himself
and he is therefore not in a position to
answer these questions properly. The
only thing he did was to describe the
radios for which the material was kind-
ly provided by Arthur, PAQAOB. The
author has therefore agreed with
PAQAOB that any letters should be ad-
dressed to him, because Arthur is the
expert in these matters. His full name
and address is as follows:

Arthur O. Bauer, PAQAOB
Pater Pirestraat 29
DIEMEN
Netherlands
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a monthly feature by

HUGH CASSIDY, WABAUD

NEWS OF COMMUNICATIONS AROUND THE WORLD

DX comes slowly up this way,
Slowly, slowly!
A little slower every day . . .

Perhaps in the newer DXer we again
see our youth’ul endeavors. Or, on the
other hand, we start to realize that per-
haps we have been around the bands for
a long time. Last week one of the newer,
ever-enthusiastic DX types was by to dis-
cuss the state of the art and the need for
DXers. We listened attentively—one al-
ways should where DX is concerned.

""This has been a great year," this QRP
type advised us. "'| made the ARRL Na-
tional Convention, the Division Conven-
tion, and two DX gatherings. Each was a
swell time. | really enjoyed it. | really did."

At this point we were not hearing any-
thing startling and new. DXers always en-
joy the better things. Good conversation,
good food, good times, and good tall tow-
ers! And wherever DXers gather the
times are good. But we had to know
more. We urged the QRPer to talk, wish-
ing to know why he had enjoyed himself.
We had to know the highlights. It was not
what we expected.

“It was the grand banquets, of
course,”” advised the QRP-type, ‘‘all
those people, the long speeches, the big
names that were introduced, the heat
and the cold food. Maybe things were not
always going just right but just to be there
was something. Really something."” We
were beginning to wonder.

“The DX Forum?'' he continued in an-
swer to our probing. ""Well, | met these
fellows from the mid-west and we got to
talking . . . that was at the National . . .so|l
missed that DX Forum, missed the ARRL
Forum also. At the Division meeting |
think | was talking with some fellow about
the new tower he was putting up and nev-
er made that one. Come to think of it, |
didn’'t make the others either. But | don't
think | missed anything, did 1?"' Perhaps

77 Coleman Dr., San Rafael, CA 94901

the weight of the years was heavy on us,
and we fought hard to suppress a groan.
This shining-faced DXer, long in need,
strong in desire, but weak in DX back-
ground, had wandered through the wrong
doors.

What could one say? One usually at-
tends the grand banquets because there
is seldom anything else doing. But all
those names of the semi-celebrities are
guickly forgotten, thankfully. The forced
jokes, the awards, the self-stimulating
laudatory remarks all will eventually ap-
pear to be programmed. But the DX For-
um! That is where truth is unveiled,
where passions rage, and cold facts, or
altered versions thereof, prevail. There
always is a shining moment in time, soon
gone and never to be found again. A true-
blue DXer can miss anything but the DX
Forum! A true-blue DXer never does.
Never!

All DX Forums are good; some are
even better. This is where the demand is
voiced as to why the DXCC Desk is so
slow in processing cards. There are the
trial balloons for possible changes in the
DXCC rules. There you'll hear the expla-
nations why some QSLs are not being ac-
cepted. And there you will luckily get the
word on new country status or, perhaps
even better, the eternal attempts to ex-
plain the inconsistencies or contradic-
tions in the DXCC Country Criteria.

All true-blue DXers know that the DX
Forum has no comparison. In moments
of confidence, they will acknowledge that
the DX Forums are far superior to the big
double-program days at the Roman Coli-
seum, the drum-rolls at Place de la Con-
corde, or the third day at Gettysburg.
How could it be otherwise at a moment of
truth?

One must listen carefully. The moment
is fleeting and the flash of DX insight is
quickly gone, possibly not even noted but
by the most acute. But listen and watch, it
is often there.

The depths of DX insight, on further
calm reflection, are deep! We learned
that Transkei and Bophuthatswana are
not considered as meeting the DXCC cri-
teria because they have not been issued
ablock of call signs by the ITU. Amazing!

Another time we learned that 4U1ITU be-
came a country because someone want-
ed to do someone else a favor. Startling!
And some efforts are memorable be-
cause of a stout defense of the undefend-
able. This was true when W1RU took to
the boards to defend the Okino-Torishima
decision. You might still disagree, but he
met every charge head-on and was still
standing there undominated at the final
bell.

Sometimes there is fear and confusion
at the DX Forum. The charge of the right-
eous DXers is a terrible sight to see. And
should the defender of the faith and the
DXCC Country Criteria stand fast and re-
pel the assault, there is always the rally-
ing cry, ‘‘Why didn’t you answer that let-
ter | wrote back a couple of months? And
never mind the explanations, just tell me
why!!"

It was sad to think that our visiting
QRPer had missed, not once but several
times, the golden chance for DX knowl-
edge, for no two DX Forums are ever the
same. Each is new and bright and unique
unto itself. And should one wonder, per-
haps even take time to stop and question,
whether all of this is true and to be fully
embraced by all DXers, just note where
WEAM is at the DX Forums—always in
the front row right in front of the speaker.
One does not get to the top by gassing
about how high the tower in Boone Coun-
ty is. One gets there by knowing the DX
word! And you get it at the DX Forums.,
Always!

Perhaps the word might be confusing.
This is not to be a matter of worry. Top DX-
ers are always aware of when to be con-
fused, when to worry, But DX Forums are
there to be enjoyed. True-blue DXers are
always there because of joy and nothing
else. Never missachancetojointhem...

DXCC Notes

As summer neared, there were indica-
tions that the DX Advisory Commitiee
might come to a decision on country stat-
us for the Sovereign Military Order of Mal-
ta. Those who managed to get by the
opening paragraphs a few months back
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The WAZ Program

10 Meter Phone

131 KawZiB 133 I4YNO
132 EARAK 134 EA3SF
15 Meter Phone
L% 2 JAZFLLJ G4 JABGTA

o3 EA3SF
20 Meter Phone
367 LU3SAIW 364 EA3SF
3 KTFE
40 Meter Phone
& [N 1TV T EASSF
80 Meter Phone
G AR AR 10 EA3SF
10 Meter C.W.
21 AAEAS 23 VE1BNN
22 ITTAL
15 Meter C.W.
46 JAJLIFPM 48 AAR AR
&7 JRI1EBL
20 Meter C.W.

141 AAGAA 143 WBGHRSE
142 UA1SOM 144 wWo.J!
40 Meter C.W.

23 AAE AR
80 Meter C.W.
4 AARAS
All Band WAZ
S.S.B.
2206 NTAKQ 2213 KLTHDS
2207 H51BG 2214 HHYW
2208 WBIDMNA 2215 lAEUM
2209 SVDAP 22186 KBAUG
2210 JAZAHA 2217 EASET
2211 YU 1EAH 2218 DNENY
2212 WI1AHMN 2218 I2YKV
C.W. and Phone
85122 MINA 5130 K4 AMOC
6123 VE3IDTR 5131 [aMLD
5124 WEBBVSK 5132 KORP
5125 WaSv.Z 5133 N4IB
5126 VE1ANL 5134 NTALX
K127 OK1ABB 5135 WwWB2GJL
5128 NBBLB 5136 WSFS
5129 DLTEM
All Phone
572 Wawmo

Applications and reprints of the lates! rules may be obtainad
by sending a self addressed stamped envelope (30 cents) size
4%z x 9V tothe WA Z Manager, Leo Haljsman, W4KA, 1044
S.E. 43 5treel, Cape Coral, Florida 33904, Applicants lorward-
ng OSL cards elther direct 1o the WAZ manager or 1o a check
point shouid iInclude sultficient postage for sale return of their
QSL cards, The processing tee forall C.Q. awards is $4.00 for
subscribers and $10 for non-subscribers. In order 10 qualify
for the subscriber rale, please anclose your latest CQ mailing
Bbel with your apphcation

may recall that the possibility was dis-
cussed at some length then.

The word was that the DXAC was divid-
ed on the matter but with a possible slight
edge towards affirmation. Probably this
was included in the DXAC report to the
ARRL Board of Directors for their mid-
year meeting, and the final word should
be out, possibly within recent weeks.
Check earlier copies of CQ for this year
for further information on SMOM and why
it is considered a DXCC country.

Out in the Western Carolines Palau will
go independent, or is going independent,
and this changes things a bit yet changes
nothing at all. Presently you are cogni-

zant of there being Eastern and Western
Carolines. Years back, almost thirty
years ago or so, there were the Carolines
and Palau. Then they changed things so
there were the two Carolines. Any
changes are expected to put things back
just the way they were in the early fifties,
Palau and Caroline. No gain, no loss.

All of thisinvolves U.S. Trust Territories
in the Pacific, and any changes in status
are subject to review and approval by the
United Nations and the U.S. Senate.
Speedy action is not expected. All of this
reverts to what the situation is reported to
have been back in 1954, but a check of
QSTs for that year did not turn up any ref-
erence. Anyhow, that is the story on Pa-
lau, give or take a few sharp edges.

On the CW DXCC, there may be a
change on this award one of these days,
but there probably will also be a lot of
rear-guard skirmishing. A matter of con-
tinuing controversy has been the accep-
tance of credits for this award when one
station ison c.w. and the other ison s.s.b.
As repelling as this may be to DXCC pur-
Ists, it gets even more so when cases are
cited of a c.w. counter for this award in-
volving a DX station that knows little or no
c.w., but merely responds to a rattle of
noise on his receiver, he being only on
s.s.b. From inception many have fought
to make only two-way c.w. contacts valid
counters; from inception some who were
aware of the aberration worked c.w. to
s.s.b. to gain some rare and coveted
country.

At the Visalia International DX meeting
a few weeks back a show of hands on the
topic showed the feeling to be almost un-
animous for a change to c.w. to c.w. only.
Although there might have been a few
maore, a quick count of those in favor of
the present system showed only four
hands up, Not quite unanimous was the
point made later.

Dave Gardner, K6LPL

Last Spring you heard Dave from Juan
Fernandez/CEQ. This October Dave says
that you will hear him from either Kerme-
dec or from San Felix/CEQX.

There has been no activity from San
Felix for a number of years, and this un-
doubtedly will bring a few into the pile-up
for this increasingly needed country. In
recent years a number of efiorts were
aimed but never gquite made it all the way.
In May Dave said that he has the neces-
sary operating permits and papers and is
confident that this one will come off,

One of the reasons given for San Felix
not being heard has been reports that the
island has been used as a detention point
by Chilean authorities in connection with
the unsettled political situation which has
plagued Chile for some years. However,
recently Chile has been able to stabilize
the various matters which sparked the
unrest.

Dave was at the Visalia International

When it comes to

AMATEUR
RADIO QSL’s...

it’s the
ONLY BOOK!
US or DX Listings

callbooks

Here they are! The latest editions. World-
famous Radio Amateur Callbooks, the
most respected and complete listing of
radio amateurs. Lists calls, license classes,
address information. Loaded with special
features such as call changes, prefixes of
the world, standard time charts, world-
wide QSL bureaus, and more, The LU.S,
Edition features over 400,000 listings,
with over 100,000 changes from last
yvear. The Foreign Edition has over
300,000 listings, over 90,000 changes.
Place your order for the new 1981 Radio
Amateur Callbooks, available now.

Each Shipping Total

1 US Callbook $17.95 $2.55 $20.50
Hargign
Callbook $16.95 $2.55 $19.50

Order both books at the same time for
$37.45 including shippinag.

Order from vyour dealer or directly from
the publisher. All direct orders add £2.55
for shipping. Ilinois residents add 5%

sales tax.
ﬁ SPECIAL LIMITED OFFER!
e\ Amateur Radio
{ Emblem Patch
ARATEUR RADIO only $2.50 postpaid

Pegasus on blue field, red lettering. 3 * wide x
3" high. Great on jackets and caps. Sorry, no

call letters
ORDER TODAY!

“gallbook x

925 Sherwood Drive
Lake Biuff, IL 60044, USA
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A couple of European DX types. Frank

Turek, DL7FT, an Honor Roll type well-

known for his efforts over the years. On

the right is DJOUJ, Bahri Kacan, now liv-

ing in Munich, but whose family is from
Albania.

Don Search, W3AZD, of the ARRL DXCC

Desk runs the gauntlet of gquestions at the

Visalia DX meeting. "'Will Palau be a new

one?"' “When will Transkei and Bopthua-

swana count?'" “"Why won't my 7Z2AP

QSL be accepted?’' If a DXer had a com-
plaint, Don heard it!

If you are an old-timer, or even a new-
comer, you should recognize one or both
of this happy pair. Tom Taormina on the
left will be recalled by subscribers to the
old West Gulf DX Bulletin: he was an edi-
tor. On the right is the W6TI DX Bulletin
operator, Bob Vallio, W6RGG, who has
put out the Sunday night word for more
than 12 years running.

What do Big Gun, Top 'O the Heap DXers

do at the Visalia DX Meet? They read DX

IS!, the bible of all true-blue DXers. And

Don says that on page 140 you will get the

whole story—what the rock paintings in
the Palo Verde canyons tell,

Don Busick, K5AAD. Don had to have a

flying wedge break the way into his room,

Why? It was the site of Madison Electron-

ics hospitality hour. When Don arrived

the suite was wall-to-wall with DXers.

True-blue DX types generally are found
where the action is!

Jim Rafferty, N6RJ, of the ARRL DX Advi-

sory Committee catches some questions

at the Visalia DX Forum. Some suspected

thatJim was saying what Custer did at the

Little Big Horn. "Where did all those In-
dians come from?"’

The accompanying photos were taken at the Visalia International DX Meeting. There
were hospitality rooms that never ran dry, warm weather, the snow-capped Sierras in
the background, and Sequoia National Park just an hour away.

DX Meet this year making a slide presen-
tation of the Juan Fernandez effort. ltwas
good, fast-paced, good photography, and
well presented. Then at the prize drawing
Dave picked up the first prize, a Kenwood
TS-830 which he loaded into the trunk of
his Rolls Royce and headed down the
road to Los Angeles.

Whatever one may think about the DX-
ers in the western reaches, it must be
acknowledged that they have something.
Anyhow, listen for Dave this October.
One way or another he'll probably attract
acrowd. If you need one or the other, San
Felix or Kermedec, he may have some-
thing for you.

Some Hot DX Notes In Short Pants

At the Visalia International DX gather-
ing DL7FT was asked about possible Al-
bania reunions. Frank just shook his
head, acknowledging that it was time for
a reunion in ZA-land, but cautioning that
while they continue to look and hope for
another opportunity, nothing is certain.
"Tell the fellows to be patient,”” Frank
said.

On the 7Z2AP QSL guestions the word
was given that queries during WARC 79
and a list from the Saudi government indi-
cated that 7Z2AP was not among the sta-
tions authorized to operate.

All of this might have been conclusive
had not Alfred Flipos, 7Z2AP, come run-
ning to the rostrum waving documents
and asking for the microphone. Al point-
ed, both in pride and indignation, to the
signature of the PT&T Minister there in
Saudi, all this putting the whole matter at
sixes and sevens. On one side the DXCC
Desk is trying hard to ensure the validity
of operations and receives official com-
munications from a forzign government.
Then the station in question produces
what appears to be valid documentation.
And further, as was noted by some speak-
ers, the station operated for a consider-
able period of time, and did so quite open-
ly and with some expectation that any ille-
gal or non-authorized operation would
have been quickly and firmly quashed.

What could one do? As one said, or we
think he said, ‘'l am only one of the seven
Solomons on the Awards Committee!"
Eventually the matter will be straightened
out.

W1BB is out with another of his fine
160-meter bulletins. Stu does this as a
personal effort and will supply you with
the bulletin when you send him a self-
stamped, self-addressed envelope. With
the sunspot cycle slipping, the lower fre-
quencies will be showing more life, and it
can be interesting to find what DX there is
on 160. Not only DX but sometimes a sur-
prising amount of action.

ARI, the Accociazione Radioamatori
Italiani, was on from the Cheradi Islands
in the Gulf of Taranto in late June with the
special call IJ7. That was the call expect-
ed to be used. This is an ltalian naval
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base. It qualifies for the IOTA (Islands on
the Air) Award handled by Geoff Watts/
RSGB DX News in England, and there
was a chance for a new prefix for the pre-
fix hunters, and they are numerous. Just
check the WPX report elsewhere in these
columns.

Early this month, around August 3rd to
pinpoint things, Michael Harodecki,
WB2TKD, and Bob Hazelton, WB2IVX,
will be in Labrador and signing VO2. They
will operate for a week, 80 through 10 me-
ters, a QRP operation, keeping in mind

that QRP is a relative term, and will be on
both c.w. and s.s.b. They willbe in Zone 2
for WAZ, and if you think that because itis
close that Zone 2 is easy to catch, some
have found otherwise. QSL to their home
calls in the CB. S.a.s.e. or s.a.e./IRC
needed.

Some with long memories will recall
Rockall and speculation on possible
country status, but your memory will
have to be back about ten years. The final
blow was a claim that the rock out in the
Atlantic was really a part of Scotland.

There are some disclaimers, Ireland say-
ing that Rockall was always considered
part of the ancestral lands. Hugh Vande-
grift, now WAAWME, some years back
was in Europe and scouting a possible
Rockall effort, The problems in landing
from a boat were always considered for-
midable, the swell at times running 10 to
15 feet. In storms waves are said to break
right over the crest of the rock, 80 or so
feet above sea level. Anyhow, WA4WME
says that back when country statuswasa
possibility, he made some scouting runs

MY COMPETITION KNOWS ME...YOUSHOULD TOO!!!

HAL’S SHOPPER’S GUIDE

HAL -TRONIX

* EEEERI ¥

T

DOWN CONVERTERS

M AL 2304 MHz Down Converters

w (freq. range 2000MHz/2500MHZz)
Summer Special!!!

2304 model #2 kit (withpre-amp) . . . ... ....... $59.95

2304 model #3 kit (with High Gain Pre-Amp) . . . . $69.95

All above models with Coax fittings In & Out and with
Weather Proofed Die Cast Housings

Factory Wired & Tested . . . . . . . . . . . $50.00 additional

Powersupplykitforabove ....... $24.95/built $34.95

FREQUENCY COUNTERS

COMPLETE KITS: CONSISTING OF EVERY ESSENTIAL PART NEED-
ED TO MAKE YOUR COUNTER COMPLETE. HAL-600A 7-DIGIT
COUNTER WITH FREQUENCY RANGE OF ZERO TO 800 MHz.
FEATURES TWO INPUTS: ONE FOR LOW FREQUENCY AND ONE
FOR HIGH FREQUENCY; AUTOMATIC ZERQO SUPPRESSION. TIME
BASE IS 1.0 SEC OR .1 SEC GATE WITH OPTIONAL 10 SEC GATE
AVAILABLE. ACCURACY = .001%, UTILIZES 10-MHz CRYSTAL 5

AND ALARM OPERATION
6-DIGIT CLOCK @ 12/24 HOUR

+ HAL 79 FOUR-DIGIT SPECIAL—$7.95. OPERATES ON
12-VOLT AC (NOT SUPPLIED). PROVISIONS FOR DC

P, I L N T i s vinrnrmi st onnannsbasnbpsaahsshnsrsssyinssn $129
HAL300A 701G COUNTER (SNILAR 70 HAL600A) WiTH FRE
QUENCY RANGEOF ZERO TO 300 MHz. COMPLETEKIT......... $109 ' L id 9

CAPS, 9 RESISTORS, 5 DIODES, 3 PUSH-BUTTON SWITCHES,

HAL-50A8-DIGIT COUNTERWITH FREQUENCY RANGE OF ZEROTO
50 MHz OR BETTER. AUTOMATIC DECIMAL POINT, ZERO SUPPRES-
SION UPON DEMAND. FEATURES TWO INPUTS: ONE FOR LOW
FREQUENCY INPUT, AND ONE ON PANEL FOR USE WITH ANY IN-
TERNALLY MOUNTED HALTRONIX PRE-SCALER FOR WHICH PRO-
VISIONS HAVE ALREADY BEEN MADE. 1.0 SEC AND .1 SEC TIME
GATES, ACCURACY + .001%. UTILIZES 10-MHz CRYSTAL 5 PPM.
COMPLETEKIT ......00v0vau Ry |

HAL/79 Clock Kit FREE with every Counter
Plus A FREE In-Line RF Probe.

PRE-SCALER KITS

ol S S N S g SR $14.95
(Pre-drilled G10 board and all components)

MRL M RIPHE .. oa o aicieiss s e g e e aias $24.95

(Same as above with preamp)

S VI T N e L g $29.95
(Pre-drilled G10 board and all components)

AL OO AT o ion s s o e e i $39.95

: (Same as above but with preamp)

¥ HAL 1GHz PRE-SCALER VHF & UHF INPUT AND
OUTPUT DIVIDES BY 1000. OPERATES ON A SINGLE
5V SUPPLY PRE-BUILT & TESTED £79.95

| ACCUKEYER

ACCUKEYER (KIT) THIS ACCUKEYER IS A REVISED VERSION OF
THE VERY POPULAR WB4VVF ACCUKEYER ORIGINALLY DESCRIB-
ED BY JAMES GARRETT, IN QST MAGAZINE AND THE 1975 RADIO
AMATEURS HANDBOOK. $18.95

ACCUKEYER—MEMORY OPTION KIT THIS ACCUKEYER MEMORY
KIT PROVIDES A SIMPLE, LOW COST METHOD OF ADDING
MEMORY CAPABILITY TO THE WB4VVF ACCUKEYER. WHILE
DESIGNED FOR DIRECT ATTACHMENT TO THE ABOVE AC-
CUKEYER, IT CAN ALSO BE ATTACHED TO ANY STANDARD AC-
CUKEYER BOARD WITH LITTLE DIFFICULTY. $16.95

POWEHR TRANSFORMEHR AND INSTRUCTIONS.
DON'T BE FOOLED BY PARTIAL KITS WHERE YOU HAVE TO BUY
EVERYTHING EXTRA,

Regular Price. . .$6.50 But Only $4.50 when bought with clock

SIX-DIGIT ALARM CLOCK KIT for home, camper, BV, or field-day use.
Operates on 12-volt AC or DC, and has its own 60-Hz time base on the
board. Complete with all electronic components and two-piece, pre-
drilled PC boards. Board size 4" x 3". Complete with speaker and

switches. I operated on DC, there is nothing more to buy.*

PRICED AT 3 IS AR S R S R e ... 916.95
Twelve-volt AC line cord for those who wish to operate the clock from
110-volt AC $2.95

*Fits clock case advertised above.

TOUCH TONE DECODER KIT

HIGHLY STABLE DECODER KIT. COMES WITH 2 SIDED, PLATED
THRU AND SOLDER FLOWED G-10 PC BOARD, 7-567's, 2-7402. AND
ALL ELECTRONIC COMPONENTS. BOARD MEASURES 3V x 5%
INCHES. HAS 12 LINES OUT. ONLY $39.95

DELUXE 12-BUTTON TOUCHTONE ENCODER KIT utilizing the new
ICM 7206 chip. Provides both VISUAL AND AUDIO indications!
C-omes with its own two-lone anodized aluminum cabinet. Measures
only 2% x 3% ". Complete with Touch-Tone pad, board, crystal, chip
and all necessary components to finish the kit

PRICED AT oy .$29.85
For those who wish 1o mount the encoder in a hand-held unit, the PC
board measures only 916" x 1% °. This partial kit with PC board
crysial, chip and componentis
PRICEDAT

“HAL” HAROLD C. NOWLAND
WBZXH

SHIPPING INFORMATION ORDERS OVER $20.00 WILL BE SHIPPED POSTPAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES ARE REQUESTED
ON ORDERS LESS THAN $20 00 PLEASE INCLUDE ADDITIONAL $1.50 FOR HANDLING AND MAILING CHARGES. SEND SASE FOR FREE FLYER.
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The WPX Program
Mixed
924 I5HOR 927 KZEYJ
925 W1BWS g28 wzalBZz
926 SMTCQY
1399 GWAI0A 14M IN3VZE
1400 TGANX 1402 ITOWPD
2078 BMLD 2080 JATAZJ
2079 OK2PFN 2081 NEGZA
VPX
722 WDX7DER 223 DL-G 2711830850
Endorsements
Mixed: 400 SMTCOY, K2EYJ, W2IBZ. 500 K2EK, ISHOR
S50 K9JS. 800 ISJFG, AFTM. 650 DKBKC. 700
WIBWS, 11 ZEU 750 N4IB, YUSVBR. B0D OK3IF.
900 ONL-4003. AESB. 1100 YU10BA, K9BG
1150 YU2CBM. 1450 NZAC
SS8 300 GW4AIDA, INIVZE. IT9WP0D. 350 KAZCLO.
400 KBOUG, WAJRM. 500 WA2SARM. 550 N4IB.
XE10X. 650 WOWDX, DFTQD. 800 TG4MNX. B850
AESB. 900 W2NC. 1000 JHIYWRQ_ 1050 FEDZU.
1700 K2POA.
CWwW. 300 13MLD, OK2PFN, JATAZJ 400 K2EK,
PARLUS. 450 WDQAVG, VE1ANU. 500 SMBDEC,
NOZA. 550 JATARM. 650 KLTAF, OE1KJW. 700
OK3BT. B50 NAYB, DL7MQ. 1100 OK1TA. 1400
NBEJV
10 metars: OK3CEE. LIV XL
15 metars. AlGZ.
20 meters. WDBKKF
40 meters OK3CEE
80 meters WDEKKF
Asia- OK3CEE., I5JFG, WDalIC
Europe: KSPR, XE10X, WAZSAM, OKZPFN
No. America: OK3CEE, KSPR, AGR A, K9JS, WDBKKF.

Complete rules and application forms may be obtained by
sending a business-size, sell-addressed, stamped envelope
{foreign statlons send extra postage if air-mail desired) to CO
WPX Awards, 5014 Mindora Dr., Torrance, Calil, 80505 U.S A

Erik, SMOAGD, shows the QSLs from sev-
eral of his many DXpeditions. (Photo via
K4lIF)

at the rock, actually being lowered via
helicopter to the top. There is abouta 10’
X 9' space atop the rock, enough for
some thin operators, but hardly enough
for any square dancing. One of these
days there will be a decision about who
owns it. The mileage from the mainland is
the guestion. As one questioner demand-
ed one time when the DXCC criteria was
discussed, ‘Do you at the ARRL use
Great Circle or Mercator mileage?" An
excellent point!

WA4WME mentioned in the foregoing
still has that program of *‘25 Great DXpe-
ditions.”" If you are looking for something
to liven up a DX forum or program, drop
him a line.

We would also like to report the follow-
ing newly elected officers in several of
the numerous DX associations. For the
Southern New England DX Association:
Bill Poellmitz, K1MM, President; Jim
Dionne, K1MEM, Vice President/Secre-
tary; Dick Hughes, W1KG, Treasurer;
Dave Fisk, KA1CY, Activities Chairman.
For the Long Island DX Association: Jack
M. Gutzeit, W2LZX, President; Tom B. Ar-
clero, WA20HD, Vice President; Arthur
H. Bernstein, N2KA, Secretary; Peggy C.
Arciero, WB20HD, Treasurer. Congratu-
lations one and all!

DX Hall 0Of Fame
Erik Sjolund, SMOAGD

At the Visalia International DX Meeting
in May, Erik Sjolund, SMOAGD, was in-
ducted into the CQ DX Hall of Fame, Erik
being but the nineteenth to be so honored
since what is probably the top DX award
was instituted back in 1967. It has often
been described as the ultimate honor in
DXing.

SM@AGD has been known over the
years as a DXer who shows from the rar-
er DX countries, operates with a high lev-
el of skill and efficiency, and continues to
seek ways to bring rare and sometimes
long-unheard countries onto the amateur
bands.

Firstlicensedin 1951 as SM3AGD, Erik
has been employed in technical work for

the Swedish government. A DXer from
way back, Erik gained DXCC in 1958. It
was not until 1972 that his work took him
to foreign countries. Erik showed from
East Island that year signing CE3AOF/0
and SM2AGD/CEQ. The next year he was
in the Falklands signing VP8NI, and in
1974 he was in the Caribbean signing
SM2AGD/HKQ from San Andres and
HKQAB from Serrana Bank.

In 1975 Erik was in Turkey signing
SMOAGD/TA2 and in Equatorial Guinea
giving our 3C1AGD QSOs. His most ac-
tive year was in 1976 when he showed
from five countries on three continents.
Erik started with A2CGD from Botswana,
then 7P8AG from Lesotho, He had al-
ways regretted not being able to put Bajo
Nuevo on the air back in 1974, and a re-
turn was made to the Caribbean for an-
other Serrana Bank operation signing
HKQAA/S and then a successful Bajo
Nuevo operation signing HKQAA. Before
the year was out, Erik was in Bangladesh
signing SM2AGD/S2.

In 1977 Erik was again in Africa signing
CR3AGD from Guinea-Bissau, was heard
as a guest operator at 3C1X in Equatorial
Guinea, and made a second trip to Bang-
ladesh to again sign SM2AGD/S2. There
was no special activity in 1978, but in
1979 Erik was in Laos signing SMOAGD/
XWS8 plus a good handful of African oper-
ations which included Guinea-Bissau
again as JS5AG, Swaziland as SMOAGD/

The WPX HONOR ROLL

The WPX Honor Roll is based on the current confirmed prefixes which are submit-
ted by separate application in strict conformance with CQ master prefix list. Scores
are based on the current prefix total regardless of an operator’'s all-time count. Honor
Roll must be up-dated annually by addition to, or to confirm present total. If no up-date,
file will be placed into “‘inactive’’ until next up-date. No fee required for additions to

Honor Roll totals.

2100 YU2DX 1550 NBCW 1245 PAZTMS 1018 SM3EVR 750 IZMCP
2031 FOGRM 1538 PABSNG 1236 YUIAG w001 YUsAPR N0 WBBZRAL
1945 K&XF 1525 DJTCX 1205 DLIMD 1000 KBLXS 700 WEYMH
1942 KBJG 1514 wsbwQ 1190 NEFX 988 W7CB 661 K20F
1801 VE3GCO 1467 NE6JV 1186 KEZDL 9220 WOIUB 650 KAZA
1797 WZNC 1434 YUZRTW 1181 WO@SFU o914 NEJM 544 DT
1773 K2VV 1411 N4ANO 1188 IBSF an? KEDT 823 WQLUIE
1693 W3aPVZ 1405 NZAC 1155 WBCNL B850 UASFT @03 WD4IHY
1635 W7LLC 1403 NOAF 1151 UK3IAAD B51 KBCH
1613 W4BQY 1368 YUi1QDSs 1148 JHIVRQ 850 KL7AF
1604 NAMM 1350 .KE4l 1115 INSANE 836 LA7JO
1582 . K5UR 1332 WIFD 1114 WATLJMP 775 WBBYQX
1577 YU7BCD 1300 NEAY 1108 KF20 775 KTAGJ
1675 W2ZNUT 1260 I2PHN 1019, PY40D 753 N3RL
S.S.B.
1941 FORAM 1331 14ZS0 W72 DLIMD 908 PY3BEXW 710 IBNOA
1833 IV 1300 PARSNG 1049 WwWoYDB 883 YUIAG 702 KL7AF
1764 QAML 1268 YUTBCD 1023 WALOMO 882 WZNC 89 L Il
1722 . KEXP 1282 N4UU W10 NANO B67 I6ZJC 657, ISAFC
1682 K2POA 1250 ioMBX 1002 WaB0Y 850 ZPSAS 633 N3AL
1B72 K&6JG 1207 wW3DwQo 96 JHIVADQ 840 CTi1UA 829 YU3IAPR
1500 IBYRK 1181 OZ5EY 989 DJTCX 802 MLCK 805 WBSZRL
1465 IBKDB 1183 Ab4A 989 OE2EGL 800 N2AC 800 AC2J
1450 K2VV 1127 YU70DSs o967 PAZTMS 770 WAZFKF
1428 NAMM 1121 _DJEVM 538 NEFX 750 2MQaP
1422 ZLANS 1105 WB2NYM 932 WEBYMV 743 WBBYQOX
1336 . KSUR 1100 N25S5 g12 WAZALUB ™6 EA3KW
C.W.
1623 WBKPL 1291 G2GM 1126 VO1AW 554 PY40D 750 N4AYB
1572 W2ZNC 1288 YUTBCD 1066 YUTODS 851 KHEHC 735 DLIMD
1550 ON2OX 1258 N2AC 1031 KEZDL B34 VK4SS 703 K2FO
1471 KBJG 1235 W3ARK 1016 WIWLW 27 JE1JKL 700 KBLJG
1454 DL1QT 1235 KSUR 1002 YUIAG B13 YU3APR 6792 1MYRL
1440 WAZHZR 1234 WIFD 989 LZIXL 808 I5IZ 662 AALA
1428 NEJV 1220 N4ANO 964 NGEFX a2 DJ3LR & KLTAF
1415 MNaUU 1205 wW4BOQY aga I65F 56 SMOGMG
1305 K2VW 1175 DJ7CX 900 VETCNE 750 JH1VRO
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o Band WAZ

Standings as of April 30, 1981
Plaques have been won by the following stations:

Plague No. 1, ON4UN, John Devoldere
(Belgium)

Plague No. 2, K4AMQG, Gary Dixon (U.S.A.)
Plaque No. 3, SMACAN, Kent Svensson
(Sweden)

Plague No. 4, AAGAA, Steve Orland (U.S.A.)
Plague No. 5, WBAH, Albert Hix (U.S.A.)
Plaque No. 6, WEKUT, E. A. Andress (U.S.A.)
Plague No. 7, EABAK, Fernando Fernande

(Spain)

The top 10 contenders for 5 Band WAZ:

EA3SF, 199 zones
LA7JO, 199 zones
WBGT, 195 zones
LASGV, 191 zones
NEDX, 191 zones
DL3RK, 190 zones
WAA4JTI, 190 zones
W8BUVZ, 190 zones
OK1AWZ, 190 zones
10. WING, 190 zones
As of May 1, 1981 84 amateurs have submit-
ted QSL cards for the first Plateau of the 5
Band WAZ Award (150 Zones).

DN EWON -

3D6, Botswanna as A22GD, and again as
a guest operator at 9L5LE in Rwanda.

This year of 1981 Erik was heard with
the Sundsvall DX Group in a strong, 5-
pand operation from JSAG. Erik also indi-
cated that he might not be traveling as
much in the future as he had in the past,
but late word has been received that due
to more changes Erik expects the oppor-
tunity to again travel in some of the more
remote spots of the world, some not so
remote but difficult for DXers to work.

Not mentioned in the foregoing was
the Iraq activity back when Irag was the
impossible DX spot. Erik made a demon-
stration during one of his stops in Bagh-
dad, showing the lraqi authorities just
what amateur radio was, and making
about fifty quick QSOs before they indi-
cated that they had seen and heard
enough. No immediate action came at
that time, but before much time passed
YI1BGD was on the air.

Erik's travels often take him through a
country at regular intervals. He often
uses his visits to make queries on the pos-
sibilities of amateur radio and sometimes
makes application for permission to oper-
ate al a later date when he is next to visit
the area. In many cases this has been suc-
cessful; in some it has not.

For years when publishing a weekly DX
bulletin, it would distress and puzzle us
when we found many neither recognizing
Erik nor his callsign, though quick to re-
call some of the operations he had stag-
ed. He was in our books as among the
small handful of top DXers in the world,
and his recognition is felt to be well
merited.

As to the DX Hall of Fame, the list of

those receiving the award certainly is a
list of those who have significantly influ-
enced DX and DXing over the years. For
those who may wish to know, or even
those curious to learn, the following is the
full list of the DX Hall of Fame members.

Gus M. Browning, W4BPD
November 1, 1967

John M. Cummings, W2CTN
March 23, 1968

Stewart S. Perry, W1BB
August 16, 1968

Richard C. Spenceley, KV4AA
March 1, 1969

Danny Weil, VE2VB
September 15, 1969

H. Dale Strieter, W4DQS
May 23, 1970

Marty Laine, OH2BH
January 22, 1972

Ted Thorpe, ZL2AWJ/

Chuck Swain, K7LMU
August 6, 1972

C. Joe Hiller, W40OPM
March 30, 1973

Ernst Krenkel, RAEM
April 14, 1974

Frank Anzalone, W1WY
June 19, 1976

Lioyd Colvin, W6KG/Iris Colvin, W6QL
November 12, 1976

Geofi Watis
June 11, 1977

Don Wallace, W6AM
September 23, 1978

Joe Acure, Jr., W3HNK
December 1, 1979

Hugh Cassidy, WABAUD
April 26, 1980

Erik Sjolund, SMOAGD
April 25, 1981

CQ DX Awards Program

1017 V30X 1022 WZ2K)
1018 WalGK 1023 YUSXAF
1019 VEGPW 1024 JY4MB
1020 KBHF 1025 AGAS
1021 KE4E 1026 KASM
C.W.
496 KA3R 499 VE2FOU
497 KBHF &0O0 WA4AY
498 W2aKl
S.5.B. Endorsements
310 wosDvaiz 275 K9QVBI2ZTS
200 KasM/301 250 VEGPWI289
275 WAaBOYIZ2BE 250 DJ2UURS0
25 WBIHAZ 286 150 JY4AMB/I1T74
215 WALDANZB5 SSTV VEGPW
275 WEB1DOCR282 QRPp GM3ELV
215 IVIYRN/ZBD 28 MHz KaSM
A KBEKW/2TE 28 MHz JASPLIL
C.W. Endorsements

310 WaGRSA316 310 WaBOYI310

The total number of active countries is 318, The basic award
fee for subscribers 10 CO is $4. For non-subscribers, it is $10
in orger 0 guakly for the reduced subscriber rate, please
enciose your latest G0 mailing label with your application. En-
dorsement fee for stickers s $1.00. Updates not involving the
ssuance of a sticker are made free when an SASE is enclosed
for confirmation of total Rules and apphication forms lor the
CO DX Awards Program may be oblained by sending a busi-
ness size, No. 10 envelope, self-addressed and stamped, 1o
CQ DX Awards Manager, Billy Williams, N4AUF, 811 Rio St
Johns Dr., Jacksonville, Fla. 32211 U.S. A Foreign stalions
should inciude extra postage for air mail reply

QSL Information

This month we straighten out the VK9/
VKO and the HH QSL queries. Maybe not
altogether, but as Jan and Jay often say,
“What good is a QSO if you don't know
how to QSL?"" An excellent question!

HH2A 10 AJSD
HHZB 10 KAAMRE
HH2W 1o WAZDFR

VKOBS 10 W3HNK
WBCLT to VKSOX
WXOCER 1o VKSOX

VKSDIK to DJSCO HH2BX to N5JIC
Wal) o K9IL HHZBM 10 WERP
VOKK 10 WASHUP HH2CR 10 KALMRE
VSMA 1o KSIL

VXONA 1o Norfolk is WEYS 10 VKONS
Wi to Bx 27 Norfolk Is. VESXS 1o VKONS
VXSONC o Norfolk Is WKSYT 1o VK3IOT
VIONK 10 WEEDN VSZM 10 VK4ABW
WXONL to Bx 103 Norfok Is WSZR o VE2BJL

WOZE 10 VKE-Bureau
WENYG 1o VKENE

WEKS o VK3-Bureau
WELD to VK2RS
WP 10 VES5-Bureau

VKANM 1o DJSCO

VEKONNW 10 Norfolk Is.

VKSNNI to Bx 27 Wooigooiga
2450

VONS o Box 103 Norfok is.

YINV to OTC La Perouse,

NSW WXERN 1o VE AR
VKONK (Sident Key) WKERP o VKIYAP
WXATR to N2IT VKB 5F to VK3SF
WXl to VKERU YE5) to 568 5t Kia Rd
VE9XW 1o VKBRU Mebourng
WKEXT 1o VK3IOT VI SW 10 VK4ATS
VK3YJ to K9IL WETE o VKIADD

WEWR 1o WTZFY
VKWW 1o VESXX

WKEVL o VK3-Bureau
WKBXX 1o WATABK
WBAP to VKIVPJ

All this from Nell, VKENE

WIYK to WASHUP
WXIYN 1o WASHUP
WOYR to KSIL

WEAB 1o VEKZBRAN
WEAL 1o VEAZOK
WIAS 1o VKIZAT

VKB BA to VK2ACI HHZFH to NSAJW
VB BL 1o VKBVY HHZPW to WD9GSO
WXBCC o VKZBCC HH2ZMC to KBa|T
VKB DB 1o 568 S5t Kilda Rd HH2VP to N4XR

V28 to Bx 3B Port-au-Prince
AV2BM to KALAMRE

All this from Jan-Bermard,
HH2BM

Meaibourne
WOIDOM (o WAANRE
WBEBS o VK2ADZ
WEEM 1o VKE-Bureau
VI EW 1o VKSGW
VEEHM 1o W7PHOD
VX8JC to OZBAE
VK@M to VKIBAF
VKB KC to VK4-Bureau
YXEKH to VESWY

On the list for QSLing to the various
governmental departments in France,
F6FNA notes that the correct route for 91
IS none other than he, FEFNA, and not
FEFNZ. Not in the Call Book, FEFNA goes
to Lehembre J. Pierre, 9 rue de |'esper-
ance, Epinay sous senart, 91800 Brunoy,
France. There are 95 Departments in
France. The first two letters in the ad-
dress code indicate the department—
75020 would be in the 75th.

More QSLs

WP2ABZ/CBA 10 NP2AF
KABKAM/HP1 to WALATWS
HP1X0G to WA4ATWS
MIBLS/HPZ 10 WAATWS
NPZAl to NP2AF

VPZMIX to WOIJN

VPZVEF 1o NP2AF

VPSEM 1o NP2AF

HS1BY to NZ2BOL

L68L 1o NZBOL

Volunteers For QSL Manager Duty

Ed Wilush, KBNJA, 1109 Marcus Ct.. Win-
ter Springs, FL 32708
James Wood, WO0IJN, Box 549, Montevid-
e0, MN 56265

73, and Believe, WABAUD

CQ DX Tip

—Ninety-nine times out of a hun-
dred, the station that tells you your
signal is bad is correct. Stop and see
what's wrong. —W4MB
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The Triplett brandname will probably be
unfamiliar to amateurs whose exposure
to various lines of test equipment is limit-
ed to reading the amateur radio maga-
zine advertisements. In the non-amateur
sector of the electronics world, Triplett
has been a long-established brand of
bench and portable test equipment
known for high-quality production and
long, reliable performance. Given a world
which sees the birth of “'yet another™ fre-
quency counter just about every month,
the reader may wellwonder why CQ is de-
voting space to the Model 7000. A funda-
mental distinction must be made at the
outset: the Model 7000 is not to be con-
fused with instruments whose sole func-
tion is to measure frequency. The Model
7000 is a state-of-the-art type of coun-
ter—a "'universal’’ counter—designed
to perform several different counting op-
erations thatcanbe of great value indeal-
ing with both sinusoidal and non-sinusoig-
al waveforms. The versatility, perform-
ance, and price of the Model 7000 prom-
ise to make it a direct and favorable com-
pefitor with standard high-quality fre-
quency counters in the amateur market.

Actually, the Model 7000 is in part a
frequency counter in that it counts the
number of cycles of input signal which
elapse during a selected sampling peri-
od, displaying the accumulated result on
the fairly typical six-digit numeric LED
display (.43 inch LED’s). In this frequen:-
cy-counting function, the Model 7000 has
a specified range of 5 Hz-80 MHz with 1
Hz resolution. With the Function switch in
the HZ position, the display exhibits the
six '‘least significant’’ digits of the count
(digits to the right of the decimal point),
while switching to the Auto Range position
permits readout of the ‘‘most significant’™
six digits. Readout Is etfectively the full
eightdigits(i.e., 79.637802 MHz). The fre-
quency counting function is split among
three modes—HZ, Auto Range, and Period.
Only in the HZ mode does the operator
manually select the type of counting pro-
cedure to be followed by the instrument.
In that mode, a 1-second gate time per-
mits maximum resulution. With regard to
the Auto Range and Period modes, how-
ever, the Model 7000 departs from the
company of typical frequency counters,

*83 Suburban Estates, Vermillion, SD
57069

Reviews:

The Triplett Model 7000
Universal Counter

BY ADRIAN WEISS*, KBEEG/WORSP

because it is actually a microprocessor-
based minicomputer programmed to per-
form measurements upon input signals in
the manner which will produce the opti-
mum resolution and accuracy.

Model 7000
Computer System

A detailed discussion of the circuitry of
the Model 7000 is beyond the scope of a
short review, but a very generalized sum-
mary should provide some insight into
what goes on behind the front panel of
this machine. A simplified block diagram
of the Model 7000 circuit is given in fig. 1,

and accounts for the 33 IC's and 7 tran- |

sistors which are combined into a func-
tional minicomputer. The heart of the cir-
cuit is the 2650A microprocessor chip
which, with the aid of peripheral software
devices, performs the basic functions of
the central processing unit (CPU) of a
computer system. A miCcroprocessor
chip shouid not be confused with a micro-
computer chip, since the latter has all re-
quired peripheral devices included on a
single chip—it I1s a fully functional mini-
computer,

The Triplett Model 7000 universal counter which features microprocessor programming.

The various peripheral support de-
vices in the Model 7000 system can be
seen in fig. 1. Each has a crucial function
to perform in relation to the microproces-
sor chip, which, in itself, is capable of a
complex array of functions. The chip sub-
systems are built around the core of the
chip, the arithmetic/logic unit (ALU) which
IS capable of performing simpie math
functions (+ — X =) upon inputed
data, as well as making logical decisions
about what to do with the input data upon
the basis of programmed instructions
“burned into'’ the chip (i.e., logic tests
suchas: "isinputequaltoN, if soexecute
instructions held at A1 address, if not, ex-
ecute instructions held at A3,"" etc.). The
processor has two reserves of program
instructions: those stored in its own pro-
gram register, and those stored in the
much larger memory registers of the pre-
programmed read-only memory (PROM).
The program register of the processor,
for example, can tell the processor where
to find a complete set of instructions
which detail the proper response for an
initiating signal received from one of the
peripheral devices. The processor's ad-
dress register just keeps track of where
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all the input/output data, intermediate
counts, program instructions, and the
like are stored within the system. A sec-
ond peripheral memory is essential to the
processor s data-processing function.
The processor is able to maintain two-
way communication with the random ac-
cess memory (RAM), transferring input
data from its own data register, or resulis
of calculations performed by the ALU, in-
to the RAM in the “‘write’" mode. In the
‘read  mode, it recalls stored data for
nandling by the ALU, for display, or what-
ever the situation requires. A great deal
of data exchange must go on between
the RAM and the processor's internal
data register, for the ALU can operate
only on data in the processor’s data reg-
ister. The communication between the
ROM and processor, on the other hand, is
one-way—the processorcanonly “‘read”
contents of the PROM, but it cannot
“write”” instructions into its memory reg-
isters. All instructions contained in the
PROM are put there by the designer/pro-
grammer, and indeed, the PROM is the
key to the processor's performance of
functions.

The processor communicates with the
remaining peripheral devices through the
Control Logic section which serves primari-
Iy asa "‘translator’’ of the processor code
language into languages understood by
remaining peripheral devices. Everything
happening inside the system consists of
binary digit encoded data or instructions,
and different peripheral devices require
different codes—the Control Logic pro-
vides the proper encoded signals. Of the
peripheral devices shown in fig. 1, the

6-digit LED Display and Display Control will
be familiar to frequency counter buffs,
and the Model 7000 uses a typical circuit.
The Function switch, likewise, needs little
explanation, other than to note that it in-
forms the Control Logic section of the
counting function desired by the opera-
tor—the machine does the rest. The ac-
tual counting operation is done in the Gate/
Accumulator section in typical fashion, but
its function in the system is more flexible
than In the typical counter, where the
Time Base provides the timing signals to
the Gate for initiation and cessation of Ac-
cumulator counting periods. In the Model
7000 several options are present: inter-
nally, the processor can use either the
Time Base or the input signal for gating
purposes, depending either upon Func-
tion switch setting or processor judg-
ments about the frequency of the input
signal; or, the Gate may be controlled ex-
ternally through an external time base
signal, an external gate-triggering signal
suitable for the desired measurement of
the input signal, or finally, through exter-
nal electronic or manual switching of the
Gate. These options are executed by the
Steering Circuit under the direction of the
processor and the proper signals are
routed by the Steering Circuit to the prop-

Say You SawitinCQ

er points for the performance of the se-
lectead function.

The ““Smart Counting’’ Feature

If the system described above sounds
complex, that is because it is complex!
That is why the Model 7000 can do so
much more than an ordinary counter.
Perhaps a simple example regarding the
two frequency counting modes—HZ and
Auto Range—will place the system per-
formance ina practical context. Inthe HZ
mode, the Model 7000 performs a straight-
through frequency counting operation.

However, in the Auto Range mode, the
microprocessor is programmed to select
the best counting method for the frequen-
cy of an input signal. This program func-
tions for signals of under 1 MHz, where
noise pulses on the input signal can lead
10 erroneous counts In a typical frequen-
cy counter. For example, a 10 kHz input
signal may carry random noise pulses
which peak at an amplitude sufficient to
actuate the /nput section Schmidt Trig-
ger circuit 800 times during a 1 second
sampling period.

In a typical counter the Accumulator

Only
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/More Useable Antenna for your Money

Butternut’s
.L. Differential Reactance Tuning leaves
| the entire antenna active on 10, 20, 40,
| and 80 meters!
decoupler provides a full unloaded
gquarter-wave conductor (with the ad-
added advantage of decreased wind
loading and lower center of gravity).

& Compare active element lengths *‘*‘Band for
for the HF5V-III and gny multi-trap
design of similar height; when it comes to SWR
bandwidth, efficiency, and overall perform-
there’s really no comparison! And if
your rig covers 160 meters, what other antenna
offers six-band capability?*

# No lossy traps or unsightly, wind-catching **top hats™.

* Useable on adjacent MARS frequencies with little or no

* Longer elements mean greater bandwidth and signifi-
cantly higher efficiency for superior low-angle DX per-

* Heavy duty air-wound inductors permit correct resonance
on 80 and 40 meters and can be adjusted for lowest SWR

#* Easiest Mive-band vertical to assemble and adjust.

* Sleek, trim design makes the HFSV-111
and requires no guying.

& 2 Geneerwny gua ﬁ'{y /F,r: (e serccees odmalee

' !/> BUTTERNUT EI.EG'I'IIIIHICS CO.

HFSV-IIl with

On 15 a loss-free linear

“XYL approved™

*With optional TBR-160
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1.'.1"%"\' % U

Pa1. applied for

= I\\ P.0.BOX 1411 SAN MARCOS, TX 78666 |
Phone :

(512) 3964111

Request free cata]ngun: today.

Piease send all reader inquiries directly

August,1981 e CQ e 87




will count 10,000 input signal pulses plus
the 800 noise pulses, registering a read-
out of 10,800 Hz as the frequency of the
signal. Obviously, the error between in-
put signal frequency and readout is con-
siderable. The Model 7000 minimizes this
problem by relying upon its memory ca-
pacity and ALU to perform a period-aver-
aging computation of frequency. In this
approach the processor monitors the in-
put signal for 0.1 second and quickly esti-
mates its frequency. The ALU is program-
med to select the appropriate sampling
period duration (Gate time) for the input
signal frequency. With respect to our 10
kHz input signal, it makes the logical deci-
sion to divide the 1 second Gate time into
1000 sampling periods, and during each
of these 1000 sampling periods the count
gathered in the Accumulator is read and
calculated in the ALU and temporarily
stored in the memory (RAM). At the end of
the 1000 sampling periods, the processor
is instructed by the program in the ROM
to recall all 1000 counts from the RAM
and average them to produce a single re-
sult to be displayed as frequency. Since
the signal pulses are regular, with the ex-
act same number of cycles occurring in
each sampling period, and since the 800
noise pulses occur at random, with none
in some sampling periods and several in
another, the averaging process mini-
mizes the impact of the noise pulses on
the final count. This is what is meant by
“*smart counting.” When the input signal
passes the 1 MHz level, the counter goes
into a straight frequency count, since
noise pulses are considerably below 1
MHzinfrequencyandhencebecome very

insignificant with respect to the number
of signal cycles per sampling period.

“How Long Does One Take?"’

The Period mode provides a readout of
the time required for the completion of a
single cycle of the input signal. As in the
Auto Range mode, the processor moni-
tors the input signal and makes the above
logical decisions. However, in the Period
mode the processor also instructs the
Steering Circuit to redirect the input sig-
nal to the Gate where it enables the Ac-
cumulator for a specified number of input
cycles. The 10 MHz Time Base signal is
re-routed to the Accumulator which
counts the number of Time Base cycles
occurring during the specified number of
input signal cycles. The processor ALU
then calculates the amount of time re-
quired for the completion of one input sig-
nal cycle, and displays the results. The
Period function is useful for measuring
strings of pulses which occur with period-
ic regularity.

The flexibility of the Model 7000 be-
comes most apparent in the Events and
Timer modes, especially with regard to
the measurements of strings of non-peri-
odic pulses. As noted earlier, external
control of both Gate and Time Base is
possible with the unit. Pulse measure-
ment capability is greatly enhanced by
the TTL compatibility of the External Gate
Control. In conjunction with one of several
simple TTL switching circuits shown in
the manual, the unitcan measure a single
pulse in a high-frequency pulse string. In
the Timer mode maximum resolution is

CONTROL BUS

I |
MICROPROCESSOR
ADA ADR
Address register
Control
Prom ALU |{}gic
Ram e Program register
I Data register
Lt CONTROL
Input BUS
signal
T0MH2z ;
. T Function
time base 279 aroonen
| |
' m g
Input |——a Steering }——a Gate AcCCUumUiBIOn | - E =
=l o ez
5| o :
6-digit | Display | a I
o o=
External digpla\'f control
gate
| Power

Fig. 1- A simplified block diagram of the Mode/ 7000 circuit. The circuit utilizes 33 IC's

and 7 transistors including a 2650A microprocessor chip.

100 ws, while in the Events mode a 10
MHz Time Base signal permits resolution
of 100 ns. Total Events count capability is
1 billion events. The Timer and Events
functions make the instrument useful for
a wide range of tasks. In fact, an ambi-
tious high school physics teacher could
convince the track coach to purchase a
unit as a super-stopwatch for track
events! The Timer has a range of 24
hours, then reverts back to a new count
beginning at zero. Both Events and Timer
counts can be stopped and resumed via
the External Gate Control.

General Comments

The Model 7000 is semi-portable in as
much as it includes a carrying handle
(carrying case optional)and a detachable
3-wire power-cord. The built-in a.c. power
supply (120 or240v.a.c.)requires access
to a.c. mains for operation of the unit.
While the Timerand Events counts are re-
set to zero via a momentary contact
switch mounted on the front panel of the
stock model, an easily added kit from
Triplett, requiring at best a half-hour in-
stallation, renders the unit Reset control
compatible with an external TTL logic
switch. The standard Time Base is a 10
MHz oscillator with setabilityof = .1 ppm,
+ 10 ppm stability from 0°-40°C, with
maximum aging rate = 10 ppm/yr. An op-
tional TCXO can be substituted for tem-
perature stability of less than =1 ppm
from 0°-40°C, and aging rate of 1.0
ppm/yr. The minicomputer is program-
med to conduct a complete series of
tests verifying correct operation of cir-
cuitry in response to the Test function
switch position. The unit comes with a full
parts, labor, or replacement warranty for
one year from the date of purchase. | sus-
pect that few will have need to collect on
the warranty.

Performance

The Model 7000 is not one of those in-
struments which has difficulty meeting
factory specifications. While the amateur
interested only in measuring the output
frequency of his QRO transmitter need
not concern himself with counter sensi-
tivity, the experimenter who works with
various types of oscillators requires sen-
sitivities on the order of about 30 mv
r.m.s. minimum across the spectrum to
at least 30 MHz. While the manufacturer
guarantees a minimum sensitivity of 30
mv to 40 MHz, the manual includes a
“typical’’ instrument sensitivity of under
15 mv to 1 MHz, under 20 mv to 40 MHz,
and 30 mv at 80 MHz. The test unit ex-
ceeded this "‘typical”’ sensitivity curve
across the spectrum, exhibiting sensitivi-
ties of better than 10 mv to 30 MHz,18 mv
at 40 MHz, 25 mv at 50 MHz, 35 mv at 80
MHz, 105 mv at 100 MHz, and 140 mv at
104 MHz.

The signal capture-threshold of the
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unit was tested by coupling a pair of sig-
nal generators to the unit through a 6 dB
nybrid. With generator A output set at the
minimum sensitivity level, and generator
B setatabout 8 dB above that level, A out-
put was increased until the counter latch-
ed onto the A signal. Several A-B separa-
tions were tried at 10/15 MHz, 14/15
MHz, and 14.5/15 MHz. In all cases, an
A-B output differential of 6 dB produced
complete capture. Another brand of
counter was submitted to the same test,
and latch-on required a 10 dB differential.

The unit experienced difficulty in pro-
viding a stable readout at under 100 kHz
when input signal levels were at the mini-
mum sensitivity level and up to about 20
dB above minimum sensitivity. The prob-
lemwas easily solved with the insertion of
a simple filter consisting of a 0.1 mf capa-
citor and 1K ohm resistor in series with
the cable input signal lead; the lead clip
was connected to the resistor, while the
free end of the capacitor served as a probe
tip. The unit then provided stable readouts
agown to the minimum sensitivity level.

Curiosity about the effectiveness of
the period averaging technigue used in
the Model 7000 led to a rather unconven-
tional test of the Auto Range and Period
functions. A sweep generator was set to
center frequency in the several ranges
between 350 Hz-10 kHz, a count was
taken, and then the sweep range increas-
ed in order to determine the Model 7000
response. Sure enough, the Model 7000
averaged the signal periods, and the
count remained within a few percent of
the center frequency—the count shift, |
suspect, represents an actual sweep o0s-
cillator shift. When the center frequency
was set toward the low end of a given
range, effectively imbalancing the upper
and lower sweep range, the counter mov-
ed its average count upward. Smart
counter!

Conclusions

No defects were discovered in the per-
formance of the unit. In most respects it
exceeded manufacturer specifications.
In a word, this is a professional unit pric-
ed within the reach of the amateur experi-
menter. The only limitation arises from
the upper design limit of 80 MHz, requir-
ing that the v.h.f./u.h.f. experimenter add
a prescaler to the unit, But even adding in
the cost of a prescaler, the total price for
the combination is still very competitive
with top-quality frequency counters on
the amateur market. After putting the
Model 7000 through its paces, | can't im-
agine ever purchasing another “‘just a
frequency’’ counter. | am thoroughly im-
pressed with the Model 7000 and its de-
sign concept, versatility, performance,
and price.

The Model 7000 sells for $300.00. For
further information write: Triplett Corp.,
One Triplett Drive, Bluffton, Ohio 45817
or circle number 100 on the reader ser-
vice card. .|
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STEP UP TO TELREX|

with a TRI-BAND ARRAY designed to LAST and OUTPERFORM

10, 15, 20 Meter “Tri-Band™ Array
MODEL TB4EC

l $199.95

|
r
i

The TB4EC is the only Professionally designed, commercially available Tri-Band
Array providing Optimum Performance, compactness, quality, and longevity at a
low price.

“A TRUE VALUE"

Performance exhibited by an excellent Forward Gain, and f/b ratio, with deep
side nulls incorporated within a precision tuned pattern.

Compactness in a 156" turning radius.

Quality in stainless steel electrical hardware, hermatically sealed epoxied traps,
preformed mounting straps, pre-drilled reinforced extra-heavy walled aluminum
elements and boom, and hand crafted workmanship.

Lengevity in an average life span approaching 20 years - actual experience.

The perfect combination to peace of mind - a Telrex antenna
system and utility-pole hardware kit mounted to a standard
utility-pole.

All heavy-duty, welded angle iron, through the pole anchoring,
and 3 platform construction assures support protection against
high winds in a trouble and maintenance free setting for

decades to come.

Two kits are available - the TMPH10 (rated 18 sq. ft. at 100
mph) and the XTMPH 10 (rated 50 sq. ft. at 100 mph)

For technical data and prices on the complete line of Telrex § I
Professionally designed equipment, write for Catalog PL-8. :

Phone anytime night, day or holiday and leave your call sign -
we will respond with our latest catalog.

P.O. Box 879 - Asbury Park, N.J. 07712 Phone 201-775-7252

Please send all reader inquiries directly.
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THE SCIENCE OF PREDICTING RADIO CONDITIONS

1-he Royal Observatory of Belgium, the
recently appointed official keeper of sun-
spot data, reports a monthly mean sun-
spot number of 156.2 for April 1981. This
is based upon daily solar observations
made at Locarno, Switzerland and com-
plemented by an international network of
observatories.

The mean level for April results In a
12-month running smoothed sunspot
number of 150 centered on October
1980. The sunspot cycle is measured by
the level of the smoothed sunspot num-
ber. The level for October is the same as
the levels reported for August and Sep-
tember 1980. There has been no signifi-
cant change in the present sunspot cycle
over the three-month period.

Although the present solar cycle has
declined somewhat from its peak value of
165.5 recorded during December 1979,
the level of sunspot activity continues to
remain in the high range. A smoothed
sunspot number of 127 is forecast for Au-
gust 1981.

Record April Storm

The strongest geomagnetic distur-
bance recorded during the past nine
years took place during mid-April. The
storm began on April 11th with moderate
strength, subsided somewhat on the
12th, and then erupted in full glory on the
13th. The storm appears tobe relatedtoa
massive flare which broke out on the
sun's surface on April 11th, On April 13th,
instruments measuring the geomagnetic
field at observatories throughout the
world were 'pinned’’ during the most in-
tense period of the storm. This was the
highest level of storminess observed
since August 1972. Conditions slowly be-
gan to return to normal by April 14th.

The geomagnetic storm had a corres-
ponding effect on the ionosphere. Long-
distance h.f. communications were al-
most totally disrupted on April 13th, with
most bands blacked-out. Some sporadic
short-skip openings did take place, but for
the most part the h.f. bands were dead.
On the other hand, aurora borealis was
seen extensively across the United
States from Maine to Alaska, and as far

11307 Clara St., Silver Spring, MD 20902

LAST MINUTE FORECAST
Day-to-Day Conditions Expected for August 1981
Expected Signal Quality

Propagation Index . ....... (4) (3) (2) (1)
Above Normal: 4, 21 A A B8 c
High Normal; 3, 8-11, 1617,
22-23, 30-1 A B C G-D
Low MNormal: 1-2, 5, 7-8, 12-14
20, 24-25, 28-29 AB BLC CD DE
Egjgﬂ_::ﬂ' Nﬂ"mal: 5. 15. 1519. B-C C'D D‘E E
Disturbed: None CE DE E E

Where expected signal quality is: A—Excellent opening,

exceptionally strong, steady signals greater than
S8+ 30 dB.

B—Good opening, moderately strong signals varying be-
tween S9 and S9+ 30 dB, with little fading or noise.

C—Fair opening, signais between moderately strong and
weak, varying between S3 and 59, with some fading and
noisea.

D—Poor opening, with weak signals varying between 51
and S3, and with considerable fading and noise.

E—No opening expected.

HOW TO USE THIS FORECAST

1. Find propagation index associated with particular band
opening from Propagation Charts appearing on the follow-
ing pages.

2. With the propagation index, use the above table to find
the expected signal quality associated with the band
opening for any day of the month. For example, an
opening shown in the charts with a propagation index ot

3 will be good-to-fair (B-C) on August 1st-2nd, good (B) on
the 3rd, excellent (A) on the 4th, etc.

For updated information, subscribe to bi-weekly MAIL-
A-PROP, David D. Meisel, Editor, 54 Westview Crescent,
Geneseo, NY 14454,

south as Arizona and the Gulf states. A
great deal of unusual auroral-scatter and
sporadic-E short-ship openings took
place on the v.h.f. bands.

The geomagnetic-ionospheric distur-
bance of mid-April is of special interest o
scientific researchers. NOAA has re-
quested that radio amateurs who experi-
enced or observed adverse or unusual ef-
fects on either h.f. or v.h.f. communica-
tions during the period of storminess
should report these to: NOAAISESC, 325
Broadway, R 43 (CQ), Boulder, CO80303.

August Propagation

Late August and early September are
difficult times for accurately forecasting
DX conditions on the h.1. bands, because
conditions can change considerably

from day to day, On some days, condi-
tions will be much like they have been
during June and July. On other days, they
will sound more typically fall-like, with
somewhat higher daytime frequencies
and somewhat lower nighttime frequen-
cies.

Since this is a period of transition, this
month's DX Propagation Charls cover
only the one-month period from August
15th through September 15th, rather
than the usual two-month period. Short-
skip Charts for use during this period ap-
peared in last month’s column.

Expect good DX conditions during the
hours of daylight on three bands—70, 15
and 20 meters. Of the three, the best con-
ditions should take place on 75 meters,
with the band peaking to most areas of
the world during the afternoon hours. On
an increasing number of days, 15 meters
should open as early as an hour or two af-
ter sunrise, mainly towards the east and
the south. Improving world-wide DX con-
ditions are also expected for 70 meters
during this period. Look for peak condi-
tions during the afternoon, particularly
along an arc extending from central Afri-
ca, through Latin America, and into the
Far Pacific area. Pre-noon openings into
Europe should also become more numer-
ous. While 20 meters should remain open
for DX throughout the entire daylight peri-
od, peak signals to most areas of the
world are expected during an approxi-
mate two-hour period following local sun-
rise, and again during the late afternoon.

Between sundown and sunrise look for
20 meters as the optimum band for DX,
with improving conditions on 40 and 80
meters as well. Openings on 20 meters
should be possible to all areas of the
world, with openings towards the east
and south favored before Midnight, and
openings towards the north and west fa-
vored after Midnight. Expect pretty much
the same pattern on 40 meters, but signal
levels may not be as strong as on 20 me-
ters, and openings not as numerous,

Some fairly good 15 meter DX open-
ings should be possible affer sundown,
and to as late as Midnight. Paths favored
for these openings are Latin America, the
Far Pacific, and Asia. An improvement
should be noticeable for nighttime DX
openings on 80 meters. Despite continu-
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o 15-18 20-22 (2) |0102
mau 1u-1? 22.23 (3) |0206
Caribbean, | 08-11 (1) 07-10 (4) | 19-20 (1) 1?19;;1 2304 (4) |06-07
Central 11-13 10-12 (3) | 20-21 2122111 19-21(3) |04-06 (3) |07-08 (1
America8 | 1315 1215 2) | 21-23 14-18 (1)* 123 : 0608 (2) 0103 (1)*
Northemn 1517 (4) 1517 (@) | 2302 (4) Eﬁ na-*mg 0305 2)°
Countries of }Egﬁ EE% m% 1) |02 @ |05086 (1)
South 0506 ibbean, [09-11 (1 1) |oe08
America 11-16 (1) Mm W-ﬂ?{i}_ m!ﬂ ."‘12‘! mg 0811 g ;‘?ﬁ: a
0507 (3) E‘E{“_ America & [12-14 14 115 @ |0103 @)
M‘v’? Northern 1416 (4) |14-19 1518 () |0305
! L) Countries of |16-17 920 18-04 (4) (0506
Peru, 0708 (1) Jo708 (1) | 1015 (1) | 1920 (1 South tr-mF] 22 04-06 (3) |06-07 (1)
Bolivia, 08-13 10 1517 (2) | 20-21 America 11-14 1]- 00 (1) 20-22 (1)
Paraguay, | 1315 1013 (1) | 17183 | 2102 (3 2204 (2)*
Argentina | 181013 1517 ) |ot0s ) |oass et
ntina 1 1
& Urguay 19-20 !1 : 1721 0306 20-22 1: mia tﬁl-}; ] m . ?gﬁ ﬁg 3;
1118 (1 %%_gg 3 %‘m% E‘ﬂg =), | Paraguay, |13-14 1013 (1) |17-18 (3) |0002 (1
g 10 | Brazil, Chile, |14-16 (4) [13-15 18-01 (4) |02:04 (3
Argentina & |1617 (3) |15-16 0102 0405
McMurdo 1115 (1) [10-15 (1) | 16-18 (1) [ 0004 (1 Uruguay 17-18 16-22 (4) |02-06 (2) |0506 (1
Sound, 15-18 15-19 18-20 (2) | 0406 18-19 (1 06-08 (3) [22:01 (1)°
Antarctica 1819 (1) 1921 2002 (3) | 0607 (1 1115 1"%-30 0808 (2) j0n03
2122 02-04 (2) 101 0305 (1)
2223 (1 %{“ McMurdo  |13-15 (1) 11298 (1) [0831 0 2243 0
m_mﬂ;l Sound, 15-1?% 1618 1?-11:
1 (] Antarctica |17-19(1
z:mz
2200 (1) 0807 (1)
Time Zone: PDT J mﬁ
(24-Hour Time) 4 ad
WESTERN USA TO:
" Indicates best times to listen for 80 Meter
on 160 Meters are also likely 1o occur
10 15 20 40/80 those ""’ﬂ when m'Hular openings are shown with a
Meters | Meters Meters | Meters an index o hﬁﬂ
Western & | 11-13 (1) |080a (1) | 0007 (1)] 1921 (1 & Lot RE DAL naS O ek fov £-2 myer. openinge.on
Southem 0912 o709 21-23
Europe & 1214 09-13 )13 | 2300 (1
North Africa 14-15 13-15 (2)| 22-23 (1)*
15-16 (1) | 15-19 : ,
2200 (1 a2 2 ed in sporadic-E propagation, some short-
Gl it i g70a () | iz1am|eza | SKip openings on 6 meters should be pos-
gmm Peul T sible through mid-September. Such open-
Eu 1314 17.23 ings generally range between 1000 and
USSA o | aes 1300 miles in distance. While sporadic-E
L 08-09 ’ﬁ propagation can occur at any time, there
em Nil 0709 (1) | 1215 (1| 2022 (1) ] :
Moditer- 0811 @ | 1517 2) 's a tendency for it to peak on 6 meters
raneen & ::1 E (1) :mg between 8 a.m. and Noon local time, and
S 1;.15 w 2301 mI again between 6 and 9 p.m. Don't expect
Western & I1n-1:1{1} foga1 (1 1315 :1‘1l 2123 (1 ShOI'tSI(ID PO Ty.Ry. How
Central 1316 (2) [1113 1517 2) ) ever, when thEY do occur, SIQHEIE can be
Africa 1817 (1) H»:; Im{ m;te Etfﬂ’l"lg.
19-20 (1) % This should be a good period for mete-
0308 (1 or-scatter-type v.h.f. ionospheric propa-

gation. Five periods of meteor activity are
expected during August, including a ma-
jor meteor shower called Perseids. This
shower is expected 1o begin by August
gth, peak around the 11th, and continue
through the 14th. Other periods of meteor
activity are expected on August 5, 12, 18,
and 20. lonization produced by the thou-
sands of meteors expected to enter the
earth's atmosphere during these periods
is expected to make possible numerous
meteor-type ionospheric openings over
several hundreds of miles on the 70, 6,
and 2 meter bands.

Seasonal conditions are improving for
trans-equatorial (TE) openings between
the southern half of the United States and
South America on 6 meters. The best
time to check for TE openings is during
the early evening hours, shortly before
and just after sundown, although they
may occur later as well. At best, however,
TE openings will be very infrequent, and
signals will be weak, noisy, and often af-
fected with severe flutter fading.

Some auroral activity is possible dur-
ing August, and the days on which it is
likely to occur are those expected to be
Below Normal or Disturbed, Check the
"'Last Minute Forecast'' appearing at the
beginning of this column for those days
which are expected to be in these cate-
gories during August. lonized patches
during auroral activity can reflect v.h.f.
signals over distances upwards of 1000
miles or so.

Shortwave Propagation Handbook

The Shortwave Propagation Handbook
by George Jacobs, W3ASK and Theodore
J. Cohen, N4XX is a definitive work on the
fascinating subject of shortwave propa-
gation. It is written in simple, understand-
able language and is intended to be read
and used by radio amateurs, shortwave
listeners and all others who make use of
the shortwave radio spectrum. The book
stresses do-it-yourself forecasting, and
literally contains propagation ‘‘road
maps’’ to world-wide shortwave propaga-
tion conditions, which eliminate much of
the mystery and complexity usually en-
countered in making such determinations.

Contents of the book include: princi-
pals of lonospheric propagation; sun-
spots and the sunspot cycle; sunspot cy-
cle predictions; do-it-yourself propaga-
tion predictions and master propagation
charts; ionospheric forecasting; unusual
h.f. and v.h.f. ionospheric propagation.

The Handbook is out of printand the re-
maining number of copies are dwindling
rapidly. Only a few dozen personalized
copies signed by both authors remain
available. Personalized copies can be ob-
tained from George Jacobs, W3ASK, P.O.
Box 1714, Silver Spring, MD 20902. Copies
are $8.50 each in U.S. funds, postpaid
worid-wide. Add $3.50 for airmail delivery
outside the USA, Canada, and Mexico.

73, George, W3ASK

92 e CQ e August, 1981
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BARKER &WNILLAMSONS

Designed for

APARTMENTS — MOIELS — VACAIIONS
Quick Simple Installation. Operates on 2, 6,
10. 15, 20 and 40 meters. All coils supplied.
Only 22-1/2 inches long. Weighs less than.
2 Ibs. Supplied with 10 ft. RG 58 coax and
counter poise. Whip extends to 57 inches.
Handles up to 300 watts.

VSWR—1.11 when funed
Write for more details and other B&W products

. BARKER & WILLAMSON, INC
Y 10 CANAL STREET
V BRISTOL. PA. 19007

215-788-5581

CIRCLE 147 ON READER SERVICE CARD

2000 Avenue G, Suite B0O, Plano, Texas 75074
(214) 423-0024, INTL TLX 203920 ENCOM UR

CIRCLE 46 ON READER SERVICE CARD

SUFERYERTER L. e 2l ons s s $109.95

The ultimate in converter technology! Dual stage selec-
tive preamp, mixer, i.f. amplifier and no-drift crystal
controlled oscillator. This unit is better than any com-
mercial unit in use today.

RUPERVERTER M .5 o oo S o5l $79.95

Time tested and field proven STOP-SIGN converter with
added on, high performance preamp.

SELECIIVE PREAMIP ..ocoi v e hiasiasing - $49.50

This new unit is not like the competitor's wide band
preamps. This unit really works! Can be used with any
converter to significantly improve reception. Easily
adapted to our competitor's boards or added on to
our board.

TERMS: COD, Money Order, Bank Cards
HOURS: 8:30-4:30 CDST

Our product may be copied, but the performance is never equalled.

‘We lead!

For information call
(817) 265-0391

(800) 433-5172

MRE-SO T Transistor . . ......o o v e e, §2.75 ea.

2300 MHZ CONVERTER KIT. ... ..o ieiee s i $38.50

complete with PC board, parts and 10 page instruction
book.

2300 MHz COMPLETE CONVERTER BOARD .. ... . . .. $65.00
assembled and tested.
POWER SUPPLY, 3 "F' Connectors . ... ... ... ... §24.95

deluxe metal case

2300 MHz YAGI CIGAR ANTENNA . .. ... ... ... ... .$2850
33 elements. Stronger than the loop Yagi, equal in gain.

BOCGNER, COMMERCIAL QUALITY, ASSEMBLED UNIT $188.00
complete with hardware.

COMING SOON

SUPERVERTER ATV TRANSMITTER FOR 2300 MHz AND
SATELLITE TV RECEIVERS WITH A COMPLETE LINE OF HIGH
PERFORMANCE ACCESSORIES.

\UN“’ERSAL COMMUNICATIONS E’r?i'neg?:]ég.s?x 76010 )
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Tough New Tri-Band QUAD
for 10, 15 and 20 meters

QDX-3Z | $169

e Complete - nothing else to buy!
e Lexan boom for high strength
® No stubs or tuning coils
e UV Imperious fiberglass arms
e Optimum spacing on all bands
e Full legal power on SSB and CW
¢ QOutperforms most tri-band yagis
e Gain: 7 dbd - F/B 20-25 db
e Low SWR on all bands
HI-RELI, INC.
1738 N. Greenville Avenue

Richardson, Texas 75081
(214) 234-3600

WE’'RE ROLIN
IN CRYSTALS!

. 2 Meter Crystals — $3.95 each
3 (10 or More — $3.50 each)

{QUICK DELIVERY)

We Stock Crystals For:

Clegg Drake
Kenwood Midiand
Standard Wilson
Lafayette Tempo

lcom
Regency
Yaesu

VHF Eng.
(We Also Accept Orders For Custom Crystais.)

Rolin Distributors

P.O. Box 436, Department C
Dunellen, N.J. 08812

201-469-1219

CIRCLE 45 ON READER SERVICE CARD

CIRCLE 54 ON READER SERVICE CARD

The Original FCC Tests-Answers axam manual
that prepares you at home for FCC First and
Second Class Radiolelephane licenses. Newly
revised muliple choice exams coverall areas
tested on the actual FCC exam. Plus —
Sell-Sludy Ability Test. Proven! §12.95
postpaid. Moneyback Guaraniee.

commanp PRODUCTIONS § P.O. Box 26348 -C

Radio En-;]mgermg Crawision San Fr-ﬂ-ﬂﬂlﬁﬂﬂ, EA 94126

CIRCLE 42 ON READER SERVICE CARD

3 lines w/call sign $3.25 ppd.
Send check or money order:
G.L. Plerce, KBCAQ

5521 Birkdale Way

_____San Diego, CA 92112

CIRCLE 24 ON READER SERVICE COUPON
c
THE GREAT ELECTRONI
§ T eswmssoo |

I--
I : HUNDOREDS OF

UNUSUAL PARTE, CADGETS & IDEA ITEMS, UNAVAILABLE IN
ETORES OH CATALDGS ANYWHERE! Bargain preces an evarything!

Mew sipdnd in eyery idsue! Hush posteard for wour cngyy!

I ELECTRONICS l
ETCIO i wn
o Plattsburgh, N.Y. 12901,
[T PP VI W S P R (R ) (e ==
CIRCLE 78 ON READER SERVICE CARD

COMPUTERIZED
GREAT CIRCLE MAPS

* Great Circle Map Projection * Centered on
your exact QTH * Calculated and drawn Dy
computer * 11 x 14 inches * Personalized
with your callsign * $12.95 ppd. * (Air Mail add
$1.50) * Beam heading Printout, $9.95 *

Bill Johnston, NSKR

1808 Pomona Dr., Las Cruces, New Mexico 88001

Please send all reader Inquirles directly.

REGULATED LAB POWERSUPPLY: Technipower
LPC 5.0-5.0; 5V at 5 amps, OVP, current overioad
protection; remote sensing, with manual, mint.
$22 includes shipping. J. Hoffer, W1DL, 24 Cherry
Road, Framingham, MA 01701 (617) 872-5084.

WANTED: Kenwood TL-922 with 10 meters, John-
gson 6 and 2 Thunderbolt, lcom 1C-720A, 1C-255A/
HM-8, EX-106 FM adapter, RM-2 remote program-
mer, and SEl SPS-30M power supply. KOMK, 218-
865-6541, 690 Vermilion Trail, Gilbert, MN 55741.

WANTED: Swan 510 X Crystal Oscillator. B.E.
Sherrill, KO4P, 4531 Revere Drive, Raleigh, NC
27609. Phone 919-787-0857.

WANTED: QST for July 1987 containing article
“The Squeeze Keyer.” WEMGV, 893 Aislay St.,
San Luis Obispo, CA 93401,

No Interest
Layaway Plan

ICOM, Kenwood
Cushcraft, Lunar
Henry Radio, TenTec
MFJ Products, Hustler

Saturn Systems Ltd. Inc.
P.O. Box 19680
Oklahoma City, OK 73144
405-631-2807

CIRCLE 63 ON READER SERVICE CARD

10N YAESU FT-207R OWNERS
e AUTOMATIC

SCAN MODULE
15 minutes to install; scan re-
starts when carrier drops off;
busy switch controls auto-
matic scan on-off; includes
4 module and instructions.
Model AS-1 $25.00

APBATTERY SAVER KIT
>~ Model BS-1 $14.95

No more dead batteries due to memory backup
30% less power drain when squelched

Simple to install, step-by-step instructions and
parts included

4 mA memory backup reduced to 500 pA

45 mA receiver drain reduced to 30 mA
Improved audio tidelity and loudness

ENGINEERING CONSULTING
P.0. BOX 94355

a8 8
K

RICHMOND, B.C. VBY2A8, CANADA

CIRCLE 85 ON READER SERVICE CARD

WANTED: Any National Receiver, working or not,
SELL: 4KW 120-240 V, 1800 RPM Gas Generator.
WABMLYV, 9404 N. Church #316, Parma, OH 44130,

REGULATED LAB POWER SUPPLY: Technipower
LPC 5.0-5.0, 5V at 5 amps, OVP, current overioad
protection: remote sensing, with manual, mint.
$22 includes shipping. J. Hoffer, W1DL, 24 Cherry
Road, Framingham, MA 01701 (617) 872-5084.

DRAKE C-LINE: R-4C, T4XC, MS-4, AC-4, Excel-
lent condition. Only $875. Rick (501) 968-7373.

WANTED: Kenwood TL-922 with 10 meters, John-
son 6 and 2 Thunderbolt, lcom |C-720A, IC-255A/
HM-8, EX-106 FM adapter, RM-2 remote program-
mer, and SE| SPS-30M power supply. KOIMK, 218-
865-6541, 690 Vermilion Trail, Gilbert, MN 55741,

WANTED: Swan 510 X Crystal Oscillator. B.E.
Sherrill, KO4P, 4531 Revere Drive, Raleigh, NC
27609. Phone 918-787-0857.

FOR SALE: 6 mtr Fibergiass Mobile Whip, $10. 6
mtrand 2 mtr Combination Mobile Whip Antenna,
$9.50. AM and CB Combination Mobile Whip An-
tenna, $10.50. Universal Bumper Mount with
Stainless Steel Spring, $6. All in good condition.
Prices FOB. T.K. Brown, RD 1, Box 102, Forksville,
PA 18616.

FOR SALE: Collectors item General Radio 1100A
Frequency Standard Serial 590 with 5 units to
1000 MC in GR 75 inch cabinet. Make offer. Also
older Hewlett-Packard and Tektronlx collectors
items. Joe F. Keese, WBVSK, 47270 W. Main,
Northville, Ml 48167. Phone 313-349-5893.

WILSON System One Tribander, $195; CDE Ham
IIl Rotor, $115; Antenna Thrust-bearing (hvy dty),
$£30. All items new, original cartons, plus UPS
shipping. Write: DS, Box 48, Ballardvale, MA
01810.

WANTED: HW-8 Transceiver, Sale: Clegg 22 Mark I,
$35; Heath SB-313 Receiver, $100. Pick up only,
Joseph Schwartz, 43-34 Union St., Flushing, NY
11355, phone (212) 461-5833,

FOR SALE: Radio Boy Books, SASE for list, Exght old
straight keys, three w/o springs, unknown heritage,
no 1D, $20 for the group plus postage. J-37 and J-38
keys, each $12 plus postage. R.W. Randall, KEARE,
1263 Lakehurst Rd., Livermore, CA 94550,

FOR SALE: G.E. Type 90 tone encoder, 5 tones, $25.
TPL ET32¢c/ER31c as is, $15. Motorola Motrac/Motran
control and mike, $20. G.E. Prog-Line control and mike,
$15. K6KZT, 2255 Alexander, Los Osos, CA 93402.

FOR SALE: Back issues of CQ plus service books dat-
ing back to the 1830's. Graf, 7812 Leona St., St.
Louis, MO 63123,

FOR SALE: Back issues of CQ dating from 1957.
(Some years incomplete.) $50 or best offer. Winget,
Box 867, Brevard, NC 28712.

Say You Saw tIinCQ




Priceless

business

guide

to Europe

FREE

Yours to keep |
no matter what you decide

Covers 31 countries (3bb pages).
Preferred methods of greeting. Social
customs. What to bring your hostess.
Probable weather and temperature.
Where to find interpreters, photocopy
facilities. Approximate service
charges. What you need to know to
feel at ease, get things done. Fils
pocket for ready use. Good to have no
matter how many times you ve been {0
Europe. Invaluable on your first trip.
Sent when you order Cassette Course
Keep it even if you return Course.

What would you give to learn a second language?
(Try$95.] And what it worth to your company?

There’s a premium being paid for language-knowledge in
America today—and it’s not only in the export trade. In multi-
national companies, in major cities, even on the factory floor,
a second language marks you as the potential spokesman,
the well-educated leader, the man or the woman to ask
about foreign ways,

And travel is so much more fun when you can meet people
and talk their language. Now you can. Easily. Painlessly. All
thanks to this 50-lesson do-it-yourself Berlitz® [anguage course.
Available in French, German, Italian or Spanish—it's yours
for only $95.00.

Packaged solidly in leather-type binding, the Berlitz Compre-
hensive Cassette Course contams:

1. Ten introductory lessons in a 90-minute long first cassette to
familiarize you with the spoken language.

2. Forty additional lessons on five convenient 60-minute cassettes,
making a total of 612 hours of recorded instruction in all.

3. 6 illustrated workbooks to use with the tapes, each containing 50
pages of easy-to-understand, concise information to help you speak
with the least difficulty. 300 pages, in all, to get you on the way to
fluency in a second language.

4. A specially prepared, easy-to-use Rotary Verb Finder will help
you with irregular verb forms—once you're ready for grammar.

This course avoids the dry and the dull—mixes voices, sound
effects and useful text in the delightful manner only Berlitz,
the world's best known language instructor, can offer. And
cassettes don't scratch, don’t warp and don’t unwind—last al-
most indefinitely. Best of all, they are easy to stick in your
pocket, take along on a trip or use n the car.

Prepare yourself for a rewarding future. At the same time,
enjoy the social advantages only a second language can bring.
For $95.00, choose the course you need to start talking like a
native. Use the coupon and order today.

—

MONEY BACK GUARANTEE Try this Berlitz course for
ten days. If you are not satisfied for any reason, simply return
it, and obtain a complete refund. You take no risk, so order

today.

For credit card orders dial toll-free, 24 hours a day, 7 days a week

o 18002282025

(Nebraska Residents Dial 402-571-4800)
Why not give us a ring—right now! (our expense).

e e e e e M AIL- PHONE COUPON

Berlitz Publications, Inc., Dept. 9534

3490 Lawson Blvd., Oceanside, N.Y. 11572
YES! Send me your Berlitz Comprehensive Cassette Course today
at $95.00 each, plus $4.00 each to cover postage and handling’

French E German ltalian Spanish

96100 [ 96101 96102 96103
Plus, send me my copy of the European Business Guide FREE' [ ] 96499
Retail value $4.95

Please print name
and address clearly

Name. . L B g =

Address .

City________

Please indicate method of payment:
[0 Check or money order—payable to Berlitz Publications, Inc.

[0 American Express
[] VISA [] Diners Club

Credit Card No. ___ - =
Expiration Date____ | -

[0 Master Charge

|
|
I
|
|
— —iate Zip S '
|
I
I
|
|

Interbank No. Master Charge Only__

[Located above vour namel

Signature B -

Allow 4 weeks for delivery.
New York residents add sales tax.

*In U.S.A. only—outside of the U.S., shipment by air freight collect




Radio not included)

BEAT YOUR BATTERIES!

OPERATE your SYNTHESIZED HT CONTINUDUSLY from any
T7-30v D.C. source: Auto, Truck, RV, Light Aircraft
{12 or 28y system), Home D.C. Power Supplyll!
STEWART's New™BATTERY-BEATER"provides the proper
REGULATED veltage for your rig and plenty of
current for CONTINUOUS FULL POWER TRANSMIT! All
day travel, all evening Simplex Net with KO ORT
TO RE-CHARGE! TRANSMIT EVEN WITH DEAD NiCads!lil!
*NOT a battery charger but a FULL POWER SOURCE with
Fused Circuit to protect your rigl
*RUGGED ALUMINUM CASE (except ICOM unit is built
into 1C-BPA case for slide on/slide off power
supply change!)
oYOUR NiCads REMAIN IN PLACE (except ICOM). Simply
unplug for INSTANT PORTABILITY!

«DESIGNED by an engineer from MASA's Jet Propulsion
Laboratory with components rated 50% beyond
requirements!

«PRE-WIRED JACK for your radio (except ICOM) and
detailed fnstallation instructions supplied!

«5 FT. Power Cord [4 FT. on ICOM). VELCRO pads sup-
plied to mount anywhere! 1 FULL YEAR WARRANTY!!

«N0O INTERFERENCE with PL's! LONGER LIFE FOR NiCads!

o HOW AVATLABLE for TEMPO 5-1,2,5;

YAESU FT-207R: ICOM IC-2A/T; WILSON MK II, MK IV;
SANTEC HT-1200! (MEMORY RIGS RETAIN MEMORY ! 1)

«PRICE: ALL MODELS- $30.00 Post Paid. Ca. Res. add
$1.80 Tax. C.0.D.'s- You pay Postage and LOD fees,

sFPHUNE: 1-213-357-7875 for. C.0.0.

STEWART QUADS F.0. Box 2335 ImwinpaLe, Ca. 91706
CIRCLE 35 ON READER SERVICE CARD

MILITARY SURPLUS

WANTED
S P AN S P

WE NEED ARC-51BX, ARGC-94,
ARC-102, ARGC-105, ARC-115,
ARC-116, RT-823/ARC-131 or FM-
622, Wilcox RT-857/ARC-134 or
807A, ARC-164, RT-529A/APN-133,
APN-171 or Honeywell HG9050
Radar Altimeter Transceivers,
APX-72, Collins ARN-82, ARN-83,
618T, Antenna Couplers 490T, CU-
1658A or CU-1669A, Instruments
ID-663/U, 1D-883/U, I|D-998/ASN,
ID-1103, ID-1351/A, C-6H, 331C-4F.

TOP DOLLAR PAID OR
#7=3 TRADE FOR NEW
———tfd  AMATEUR GEAR.

Phone Bill Slep at 704-524-7519,
or write:

SLEP ELECTRONICS COMPANY
P.O. BOX 100, DEPT CQ
OTTO, NORTH CAROLINA 28763

CIRCLE 118 ON READER SERVICE CARD

98

G.1.S.M.O.
2305 CHERRY ROAD
ROCK HILL, S.C. 29730

EXPORT ORDERS INVITED

Rohn

(803) 366-7157

Bi) Oausharaft PKENWOOD

ausfien [€B)

L=/ TEN-TEC

ICOM
=o2>J DRAKE |

SERVICE DEPARTMENT CALL 803-366-7158

THE
s GISMO
GANG

7

ORDER TOLL FREE!'®

800-845-60183

CIRCLE 33 ON READER SERVICE CARD

ROHN TOWER: Available direct to you from world-
wide distributor, all products available. Sample
prices: 25 G sections $40.54 each; 45 G sections
$91.85 each; BX48 Tower $231.00 each. HILL RA-
DIO, Box 1405, 2503 G.E. Road, Bloomington, IL
61701, (309) 663-2141.

HEATH TEST INSTRUMENTS. All new, assembled
arld calibrated. Send SASE for details. George Kon-
va, 3087 North 2450 West, Salt Lake City, Utah
84116.

HEATH HW-8 FOR SALE. $95. Wm. Barden, 28182
Palmada, Mission Viejo, CA 92692, (714) 951-0129.

GLOSSY PHOTO QSL's. Distinctive "Victorian'
Q5L's. Fluorescent QSL's. Stamp brings samples,
ALBERT B. ZANELLA, P.O. Box 4337, San Francisco,
CA 94101.

FREE AD with subscription (limit 30 words)! Ham
Buy, Sell, Trade, Want Ads. 12 issues, $3.00.
WA40OSR's Rigs & Stuff™ Dept. C8, Box 973, Mo-
bile, AL 36601,

PRINTED CIRCUIT boards with running water! Tech-
nological breakthrough, Precise reproduction. ldeal
for beginners. Free info. COVAL, Dept. CQ8, 2706 Kir-
by, Champaign, IL 61820.

FOR SALE: CENTURY/21 with 670 Electronic Keyer
$200.00. Phone (304) 837-3829.

BUILD ANTENNA TUNER for power levels up to 500
watts and from 160 through 10 meters using brand
new ARC-5 transmitters, conversion data included,
priced at $18.95. Send for gov't surplus catalog for
equipment, tubes and parts, 50¢. G & G Radio, 45W
Warren St., New York, NY 10007.

DRAKE C-LINE: R-4C, T-4XC, MS-4, AC-4. Excel-
lent condition. Only $875. Rick (501) 968-7373.

czlédbs

“THE ONE STOP SOURCE SINCE 1959”

*COAXIAL CABLE *TELEPHONE ACC.
"CONNECTORS *AUDIO CABLES
*CABLE ASSEMBLIES "ELECTROLYTICS
*CATV PRODUCTS *MULTI COND. CABLE

Call Or Write For Qur Free Catalog
55 RAILROAD AVE.

GARNERVILLE, N.Y. 10823 (914) 947-1554

CIRCLE 32 ON READER SERVICE CARD

AMATEUR RADIO REPAIR: Professional service,
reasonable rates, ALL BRANDS. U.S.A. KDK repair
center! Amateur Radio Repair Center of LE.C,, Inc.,
1020 Brookstown Avenue, Winston-Salem, NC 27101,
(919) 725-7500.

MICROWAVE DOWNCONVERTER KITS: $29.85. 32-
glement antenna kits: $28.95. Include $2.00 ship-
ping. SASE for information. Microwave Technology,
Box 24052, Indianapolis, IN 46224,

FOR SALE: AZDEN PCS-2000, with separate TT pad,
mint, with instructions, $200. Karl Thurber, W8FX,
317 Poplar Drive, Millbrook, AL 36054,

WANTED: Hallicrafter 5-1 through S-¥, DD-1, 8 HPA,
SX-10, SX-12, and other early Hallicrafter gear, parts,
manuals, and accessories. Any condition, For my col-
lection, please write, even if in doubt on Model No.
Chuck Dachis, WDSEDG, 4500 Russell Dr., Austin,
TX 78745,

HALLICRAFTERS Service Manuals. Amateur and
SWL. Write for prices. Specify Model Numbers desir-
ed. Ardco Electronics, P.O. Box 95, Dept C, Berwyn,
IL 60402.

CODE PRACTICE: Computer generated Cassetle
Tapes, you specify speed 4-25 wpm, $3.95 ea. TWo
for $7.50. Send check or money order. Fast delivery.
K-Tron Sales, Box 912, Shawnee, OK 74801.

TRS 80 OWNERs: The Ultimate Code Practice Pro-
gram. Adjust speed 4-25 wpm, sound, machine lan-
guage, Level Il 16K. Send $12.95 check or money or-
der. Fast delivery. K-Tron Sales, P.O. Box 812, Shaw-
nee, OK 74801,

LINEAR AMPLIFIER PLANBOOQK: Fourteen com-
plete transistoramplifiers from 2-400 MHz, 15-1000
watts. 86 pages, $11.95 plus $2.00 shipping. New
one and two stage microwave to antennas, cable to
converters, 30 and 40 channel, and cable inverters.
Free flyer. $1.00 for full catalogue, refundable.
MC/VISA. (401) 846-5627. AP Systems, P.O, Box
263C0Q, Newport, Rl 02840,

FOR SALE: 6 mtr Fiberglass Mobile Whip, $10.6
mtrand 2 mtr Combination Mobile Whip Antenna,
$9.50. AM and CB Combination Mobile Whip An-
tenna, $10.50. Universal Bumper Mount with
Stainless Steel Spring, $6. All in good condition.
Prices FOB. T.K. Brown, RD 1, Box 102, Forksville,
PA 18616.

Say You SawltinCQ
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2 meter
2 and 3 el. 0 meter monobanders hi'PEffﬂf"]E"EE vertical

Available Now

Broadband 2 meter 4 el.

6 meter
Long Boomer

/LB

Also featuring:

Select KLM performance-oriented UHF/VHF
Power Amplifiers, and antennas, 1.8 to 520 MHz:
monobanders, L ELDETER log-periodics,
verticals, dipoles, circulars and stacked arrays.

KI.M P.0. Box 816, Morgan Hill, CA 95037 (408) 779-7363

CIRCLE BE OM BE ADER SERVICE CARD
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EVOLUTION OF A CHAMPION!

FT-101ZD Mk il

YAESU FT-IDIZD |
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The FT-101ZD Mk lll is the latest chapter in the success story of the FT-101 line.
Armed with new audio filtering for even better selectivity, the FT-101ZD now
includes provision for an optional FM or AM unit. Compare features and you'll see
why active operators everywnere are upgrading to Yaesu!

Variable IF Bandwidth

Using two 8-pole filters in the IF, Yaesu's pioneering variable band-
width system Ipmuidﬂs continuous control over the width of the IF
passband — from 2.4 kHz down to 300 Hz — without the short-
comings of single-filter IF shift schemes. No need to buy separate
filters Tor 1.8 kHz, 1.5 kHz, etc.

improved Receiver Selectivity

New on the FT-101ZD Mk [l is a high-performance audio peak/notch
filter. Use the peak filter for single-signal CW reception, or choose the
notch filter for nulling out annoying carriers or interfering CW signals.
In the CW mode, you can choose between the 2.4 kHz SSB filter and
an optional CW filter (600 or 350 Hz) from the mode switch.

Diode Ring Front End

The FT-101ZD now sports a high-level diode ring mixer in the front
end. This type of mixer, well known for its strong signal performance,
s your assurance of maximum protection from intermod problems on
today's crowded bands.

WARC Bands Factory Installed

The FT-101ZD Mk Ill comes equipped with factory installation of the
new 10, 18, and 24 MHz bands recently assigned to the Amateur
Service at WARC. In the meantime, use the 10 MHz band for monitor-

Not an at}ditinnar—éﬁg -n:ip;téuni the FT-101ZD RF speech processor
provides a significant increase in average SSB power output, for
added punch in those heavy DX pile-ups. The optimum processor

level is easily set via a front panel control.

Note: A limited quantity of the earlier FT-101ZD (with AM as standard feature) is still available. See your Yaesu dealer. FI-101Z0D Mk |l
designates transceivers bearing serial #240001 and up, with APF/Notch filter built in and AM/FM units optional.

Pnce And Specifications Subject To
Change Without Notice Or Obligation

“The radio.

Worldwide Power Capability

Ever;r(l FT-101ZD comes equipped with a multi-tap power transformer,
which can be easily modified from the stock 117 VAC to 100/110/200/
220/234 VAC in minutes. A DC-DC converter is available as an option
for mobile or battery operation.

Convenience Features

Designed fundamentally as a high-performance SSB and CW trans-
ceiver, the FT-101ZD includes built-in VOX, CW sidetone, semi-
break-in T/R control on CW, slow-fast-off AGC selection, level
controls for the noise blanker and speech processor, and offset tuning
for both transmit and receive. The Mk lll optional FM unit may be used
for 10 meter FM operation, or choose the optional AM unit for WWV
reception or VHF AM work through a transverter (AM and FM units
may not both be installed in a single transceiver).

Full Line of Accessories

See your Yaesu dealer for a demonstration of the top performance
accessories for the FT-101ZD, such as the FV-101Z External VFO,
SP-901P Speaker/Patch, YR-901 CW/RTTY Reader, FC-902 Antenna
Tuner, and the FTV-901R VHF/UHF Transverter. Watch for the
upcoming FV-101DM Digital Memory VFO, with keyboard frequency
entry and scanning in 10 Hz steps!

Nationwide Service Network

During the warranty period, the Authorized Yaesu Dealer from whom
you purchased your equipment provides prompt attention 0 your
warranty needs. For long-term servicing after the warranty period,
Yaesu is proud to maintain two fully-equipped service centers, one in
Cincinnati for our Eastern customers and one in the Los Angeles area
for those on the West Coast.

681

- =

YAESU ELECTRONICS CORP., 6851 Walthall Way, Paramount, CA 90723 @ (213) 633-4007
YAESU Eastern Service Ctr., 9812 Princeton-Glendale Rd., Cincinnati, OH 45246 @ (513) 874-3100
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IC-2KL Solidstate Linear - li-?-QDA Q Bar{d Xovr w/General CI:-:WEIEEE Rovr IC-T720A F’I‘ID!“;E Patch
IC-720A. ICOM'’s Top of the Line HF System.
1{3-720&. ICGM’s full fmmrnd 1203 Xcvr wnh ® Automatically bandwitches IC-2KL/AHI.

® 2 VFO's bui t-'inﬂ.stﬂﬂﬂﬂl:d-

;f* 5& vadbany mhds%-hmr?&n%e
| ,' 3 “": or G-‘iﬁmlml watt PEP

erdable System.

IC-730. ICOM's Affordable Pormble HE Xevr,. - - Memories...one frequency per band.

Ideal for mobile/portable use with features found ¢ Compact size.. onl}r 3.7 in(H) x 9.5 in(W) x \
in no other unit in such a compact size: ¢ 10.8 in(D).

e 8 bands Tx/Rx 80 - 10 meters broadbanded. | , TN

o IF shift standard/passband tuning optional. IC-AHI. 5 band automatic bandswitching

® 200 watt PEP input...all solidstate. mobile antenna for use with IC-720A, IC-701, or

e 2 VFO's built-in standard. IC-730 (w/optional LDA unit).
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